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This report, prepared by the Transportation Planning Division of the Delaware Valley Regional Planning
Commission, was financed in part by the Federal Transit Administration, the Federal Highway Administra-
tion, and the Pennsylvania and New Jersey Departments of Transportation. The authors, however, are
solely responsible for its finding and conclusions, which may not represent the official views or policies of
the funding agencies. '

Created in 1965, the Delaware Valley Regional Planning Commission (DVRPC) is an interstate, intercounty
and intercity agency which provides continuing, comprehensive and coordinated planning for the orderly
growth and development of the Delaware Valley region. The region includes Bucks, Chester, Delaware,
and Montgomery counties as well as the City of Philadelphia in Pennsylvania and Burlington, Camden,
Gloucester, and Mercer counties in New Jersey. The Commission is an advisory agency which divides its
planning and service functions among the Office of the Executive Director, the Office of Public Affairs, and
three line Divisions: Transportation Planning, Regional Information Services Center, which includes the
Office of Regional Planning, and the Office of Administration and Finance. DVRPC's mission for the 1990s
is to emphasize technical assistance and services and to conduct high priority studies for member state and
local governments, while determining and meeting the needs of the private sector.

The DVRPC logo is adapted from the official seal of the Commission and is designed as a stylized image of
the Delaware Valley. The outer ring symbolizes the region as a whole while the diagonal bar signifies the
Delaware River flowing through it. The two adjoining crescents represent the Commonwealth of
Pennsylvania and the State of New Jersey. The logo combines these elements to depict the areas served
by DVRPC.
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EXECUTIVE SUMMARY

The opening of a fully completed I-476 in 1992 marked the end of nearly forty
years of planning, development, and construction. The 21.5-mile long highway, also
known as the Mid-County Expressway and the Blue Route, links [-95 with the
Pennsylvania Turnpike (I-276) and its Northeast Extension (PA 9). The expressway
winds its way from Ridley Township through the heart of Delaware County north to
Plymouth Township in Montgomery County. Along the way the expressway inter-
changes traffic with MacDade Boulevard, Baltimore Pike, the Media Bypass (US 1),
West Chester Pike (PA 3), Lancaster Avenue (US 30), the Schuylkill Expressway (I-76),
Ridge Pike, Chemical Road, Germantown Pike, and Plymouth Road.

In 1992, the Pennsylvania Department of Transportation (PennDOT) requested
that the Delaware Valley Regional Planning Commission (DVRPC) conduct a traffic
study for the entire length of I-476 to establish the usage of the facility, to evaluate its
impacts on interchange and parallel routes in the corridor served by 1-476, to determine
the impact of truck travel on the interstate facility, and to report the diversion of traffic
at the two end points of [-476.

This report documents the impacts that I-476 has had on local and through travel.
After the full length of the highway opened in December 1992, new traffic patterns
formed, such as I-76 (west) to [-476 (north) to the Pennsylvania Turnpike, and Butler
Pike to Plymouth Road to [-476. In addition, existing patterns were rearranged, a
change which affected local access to 1-276, I-76, US 1, and I-95, and transferred
through traffic from PA 452, PA 252, PA 320, and PA 420 to I-476.

Analysis of traffic counts collected in 1993 indicated that travel along 1-476
ranges from a low of 60,900 vehicles per day between US 1 and PA 3, to a high of
83,000 vehicles just north of [-76. Most of the other segments carry between 65,000 and
70,000 vehicles per day.

The highest peak hour volumes during the morning rush occur at three of the nine
1-476 segments with about 3,700 vehicles counted during one hour intervals. The [-476
southbound lanes experience these volumes where the predominant flow is toward I-95,
south of Baltimore Pike, and toward I-76, south of Ridge Pike. The I-476 northbound
lanes also report a count of this magnitude on the segment of I-476 between PA 3 and
US 30. During the afternoon the pattern is reversed at the same locations. The I-476
northbound lanes south of the Baltimore Pike Interchange and south of Ridge Pike serve
volumes approaching 3,800 vehicles per hour. The same can be said of the 1-476
southbound lanes between US 30 and PA 3.
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Of the five locations monitored for truck travel, two sections of 1-476 are of equal
importance. Two-way truck traffic, in excess of 8,000 commercial vehicles per day,
has been counted where I-476 connects MacDade Boulevard with Baltimore Pike and
[-76 with Ridge Pike. The truck travel percent of total traffic recorded at the five
locations ranges between 7.4 and 11.3. These percentages represent totals varying
between 5,000 and 8,100 commercial vehicles per day, respectively.

As expected, high traffic interactions with crossing roads tend to occur where
[-476 interchanges with other interstate highways. The two highest interchange volumes,
i.e., traffic entering or leaving 1-476 per weekday, are seen at I-76/Matsonford Road,
with an interaction of over 95,000 vehicles, and at [-95/MacDade Boulevard, with a total
exchange of 81,500 vehicles. At the expressway's northern terminus, 42,800 vehicles
are exchanged with [-276/PA 9 (PA Tpke/NE Ext.), with 23,900 interacting with the
main spine of the turnpike and the remainder with its Northeast Extension. Of the six
interchanges with non-interstate highways, the most active are US 1, PA 3, and US 30,
each of which handles a daily volume ranging between 41,500 and 45,000 vehicles.

Most of the roads interchanging with [-476 have seen significant growth in traffic
since the highway's opening, ranging as high as 99 percent on Plymouth Road. On the
other hand, traffic on roads paralleling [-476 has generally declined. Examples include
PA 320 (-36%), PA 252 (-25%), PA 452 (-14%), and PA 420 (-12%).

A travel time survey comparing [-476 with parallel roads shows that a motorist
on [-476 can travel between [-95 and the Pennsylvania Turnpike in 23 minutes, compared
to 49 minutes on the alternate route (PA 320, Matsonford Road, Fayette Street, Butler
Pike, and Germantown Pike). This comparison shows a 26 minute or 53 percent saving
in travel time for each driver using the entire length of 1-476.

In summary, the impact of the long-planned, much-delayed 1-476 has been very
positive from the standpoint of traffic flow. Separation of local travel from through
traffic, a problem that had plagued mid-Delaware County for years, has been
accomplished, with the result that the majority of the previously congested streets and
roads have now been freed for local drivers. From a regional perspective, this
"parkway-like" expressway has been beneficial in saving travel time, improving
mobility, and offering additional options to the region's motorists.
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I. INTRODUCTION

Fully completed and opened to traffic in 1992, I-476 (also known as the Mid-
County Expressway or the Blue Route) divides Delaware County nearly in half. Giving
area residents full access to the interstate highway network, 1-476 now serves as an
important area link for daily travelers, as well as for commercial operators. Running
between Ridley Township in Delaware County and Plymouth Township in Montgomery
County, the 21.5-mile expressway provides direct connections to major facilities, such
as [-95, the Schuylkill Expressway (I-76), and the Pennsylvania Turnpike (I-276) with
its Northeast Extension (PA 9) (See Figure 1). Additional interchanges are located at
MacDade Boulevard, Baltimore Pike, US 1, PA 3, US 30, Ridge Pike, Chemical Road,
Germantown Pike, and Plymouth Road.

The new interstate highway is bordered by other significant parallel routes that
fall within its travel corridor, including from west to east, state routes 452, 352, 252,
320, and 420, as well as Butler Pike.

In 1992, the Pennsylvania Department of Transportation (PennDOT) requested
that the Delaware Valley Regional Planning Commission (DVRPC) conduct a traffic
study for the entire length of 1-476 to establish the usage of the facility, to determine the
level of truck travel, to report the allocation of traffic at its two limiting points (I-95 and
[-276), and to evaluate the impacts of traffic pattern changes on interchanging and
parallel routes in the corridor served by the expressway.

This report has been compiled in response to that PennDOT request. It contains
a historical background of I-476, demographic characteristics of the corridor, a
description of the traffic counting procedures and processing, the 1993 Average Daily
Traffic (ADT) for all segments of the interstate highway and its ramps, a comparative
traffic analysis of interchanging and selected parallel roads for 1993 traffic "with" and
"without" 1-476, a review of past traffic projections, and a summary of traffic impacts
caused by the opening of [-476. Finally, an appendix containing schematics of each
interchange depicting 1993 ADTs is attached at the end of this report.
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II. BACKGROUND

History

The idea of a north-south expressway through Delaware County first originated
with planners in the 1920s when development of the area seemed imminent. When
growth in Delaware County first began to translate into congestion of roads such as
PA 320 and PA 252 during the 1950s, the idea of the "Mid-County Expressway" was
again suggested. In 1961, what was then called the Pennsylvania Department of
Highways presented a proposal to build an expressway through the heart of the county.
The department made a presentation to affected communities at a public meeting in which
three alignments were presented, each one marked in a different color. The route
marked in blue was selected as the preferred alignment, hence the popular reference to
the highway as the "Blue Route." Furthermore, considering the importance of such a
major road to the overall regional highway network, it was also decided to include the
proposed facility in the Interstate Highway System.

Construction on I-476 began in 1967 in Radnor Township between Darby Road
and Conestoga Road, and in 1970 the sections of road north of I-76 were begun. By
1979, nearly nine miles of the expressway were completed, but only three miles of the
road between [-76 and Chemical Road in Montgomery County were open to travelers.

The passage of the National Environmental Policy Act in 1969, along with intense
local opposition, required PennDOT to scale down the design on the remaining 12 miles
through Delaware County and stop construction. The court battles raged on for nearly
eleven years, and not until 1985 did construction resume on the [-95/MacDade Boulevard
interchange, and in 1988 on the remainder of the expressway. Through litigation, the
original six-lane design was dropped in favor of four-lanes for the uncompleted section
of road between West Chester Pike and [-95. Sound walls, fencing to protect vegetation,
wetland controls, studies for park-and-ride lots, and other environmental protections
were added to comply with the new federal regulations and to keep the new expressway
from encroaching on the local area. The litigation finally ended in 1990 when all cases
dealing with the highway were effectively dismissed. PennDOT opened 1-476 to traffic
between [-95 and the Plymouth Road/Germantown Pike Interchanges in 1991. In
December 1992, the expressway was officially completed with the opening of the
Pennsylvania Turnpike/Northeast Extension connection, thus ending nearly forty years
of planning, development, litigation, and construction.
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Description of the 1-476 Corridor

Winding its way northward from I-95 in Ridley Township, Delaware County,
[-476, as shown in Figure 2, interchanges with MacDade Boulevard, Baltimore Pike,
US 1 (Media Bypass), PA 3 (West Chester Pike), US 30 (Lancaster Avenue), 1-76
(Schuylkill Expressway), Ridge Pike, Chemical Road, Germantown Pike, Plymouth
Road, [-276 (Pennsylvania Turnpike), and PA 9 (Northeast Extension). From its
southern terminus at [-95 to PA 3, 1-476 is a four-lane expressway. Just north of the
PA 3 interchange, the highway widens to six lanes and maintains that width to its
termination at the Pennsylvania Turnpike and Northeast Extension. In total, 1-476
covers 21.5 miles and required 75 new bridges for the mainiine highway and its
interchanges. Some 21.9 miles of sound walls were constructed to keep noise levels
lower in residential areas adjacent to the new highway. From rustic looking guardrail
to carefully planned landscaping, 1-476 was given a "parkway" look to enhance the ride
for motorists traveling the route.

In its completed state, 1-476 links the Delaware County waterfront with the
Pennsylvania Turnpike, providing area travelers with direct access to the greater
Philadelphia area, and western and northeastern Pennsylvania, as well as, to the entire
eastern seaboard through its connections with 1-95 in southern Delaware County.

Corridor Demographics

The DVRPC examined demographic and census data in order to establish a basis
for evaluating highway needs in the corridor, which was defined as extending
approximately five miles on either side of [-476 and from the Delaware River to the
Pennsylvania Turnpike. (See Figure 3.) This corridor includes a large portion of
Delaware County, as well as portions of Chester and Montgomery counties, and is
comprised of the following municipalities:

Delaware County

Chester (city) Collingdale
Eddystone Sharon Hill
Tinicum Colwyn
Upland Darby (boro)
Brookhaven Rose Valley
Parkside Nether Providence
Ridley Swarthmore
Ridley Park Rutledge
Prospect Park Morton
Norwood Aldan

Folcroft Clifton Heights
Glenolden Yeadon

Darby (twp) Middletown
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FIGURE 2
TRAFFIC IMPACTS OF 1-476
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FIGURE 3
TRAFFIC IMPACTS OF 1-476
I-476 CORRIDOR
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Delaware County (con't)

Montgomery County

Media Lower Merion
Upper Providence West Conshohocken
Springfield Conshohocken
Upper Darby Upper Merion
Lansdowne Bridgeport
East Lansdowne West Norriton
Edgmont East Norriton
Marple Plymouth
Haverford Whitemarsh
Newtown Norristown
Radnor

Chester County
Easttown
Tredyffrin

Socio-demographic data related to traffic generation within the corridor is shown
in Table I. The table compares characteristics gathered by the Census Bureau in 1980
and 1990, including population, employed residents, employment, and the number of
vehicles owned by residents. Employed residents tallies workers where they live and
employment where they work. Only civilian workers, 16 years and older, are counted.

A review of Table I reveals that although the corridor's population decreased by
almost 15,000 persons (-2.0%) during the ten-year period, all other traffic related
factors increased. The number of households increased by 15,000 (+6.0%), reflecting
a reduction in the average size of households. The number of residents holding jobs
increased by almost 34,000 (+10.5%) and the number of jobs available within the
corridor went up by more than 61,000 (+19.1%). In 1990, corridor residents owned
68,000 more vehicles than they did in 1980 (+18.8%). Growth in jobs and increases in
vehicles owned have had significant implications for actual and projected traffic levels.

Generally, the fastest growing municipalities are those with newer development
and with open land left for expansion, and these are primarily located west of I-476.
The older communities to the east of the highway and along the Delaware and Schuylkill
rivers are relatively stable or declining slightly. As new areas start to grow, population
tends to move in first, which is then followed by jobs. This pattern is seen in the 1-476
corridor, with the areas with strong population growth generally lying to the west of
those areas showing good employment growth. An exception to this appears to be
Tredyffrin Township, which experienced good growth in both population (21.2%) and
employment (201.9%) during the 1980s, but this growth was attracted by an uncommon
congruence of expressways [US 202 and US 422, with the Valley Forge Interchange of
the Pennsylvania Turnpike (I-276 with I-76) lying just outside its borders].
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Edgmont Township also showed good percentage growth in both population and
employment, but it started from a much smaller base. Middletown and West Norriton
townships also showed respectable growth in population. On the employment side,
strong growth was seen in Nether Providence, Radnor, Lower Merion, Plymouth, and
West Norriton townships. All of these actively growing municipalities are served by
[-476, either through direct interchanges or through good access to interchange areas.
In summary, demographic and socio-economic trends during the 1980s supported the
need for a major north-south facility through Delaware County to link the I-276
(Pennsylvania Turnpike), 1-76 (Schuylkill Expressway), and the 1-95 corridors.
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III. METHODOLOGY AND PROCESSING OF TRAFFIC MONITORING

In order to determine an accurate estimate of the 1993 use of 1-476, DVRPC
conducted a data collection program that included traffic counting on every segment of
the expressway, related ramps, and interchanging highways, as well as roads that parallel
[-476. A retrieval of historical records from the regional data file for roads within the
corridor provided the basis for additional 1993 counts needed to compare traffic "with"
and "without" [-476. The counting effort included 48-hour total volume and vehicle
classification counts. The latter was needed in order to estimate the amount of truck
travel.

This section describes the counting techniques used by DVRPC in collecting the
data and the processing steps used to derive Average Daily Traffic (ADT) estimates.

Automatic Traffic Recorder (ATR) Counts

This is the most common type of count collected by DVRPC when only the total
number of all vehicles is sought for the purposes of traffic analysis. It consists of a
counting unit installed by a field technician at a predetermined location and is anchored
to a fixed object, such as utility pole, tree, sign pole, etc.

Two types of counting equipment have been used by DVRPC: the paper tape
counter and the more sophisticated electronic counter, which is considered the state of
the art in traffic counting. The operational aspect of these two types is similar in that
both use a rubber hose stretched from one side of the road to the counter on the opposite
side of the road. A clock mechanism set by the field operator determines the time for
tallying the total number of vehicles counted at the end of prescribed intervals. A
diaphragm switch, actuated by the tires of a vehicle passing over the hose, sends an air
pulse to the recorder, which in turn activates the counting mechanism, or in the case of
the electronic counter, activates the electronic memory. At the end of a counting
interval, the data are either printed or electronically stored in the counter memory.

At the end of the 48-hour period, the data are delivered to the office for
verification and processing. Power for both types of counters is supplied by recharge-
able batteries. In the case of the paper tape counts, the data are generally entered into
a spreadsheet program, while electronic counter data are downloaded onto a PC that
arranges the data in a readable format.
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Classification Recorder Counts

In addition to counting total traffic, classification counts for a continuous 24- hour
period were taken at selected locations on [-476. This information is not only essential
to understanding the impact of I-476 on area travel patterns, but also to estimating the
truck share of total traffic. This particular classification recording is made through a
system of two units, a field recorder and a data collector. Both units are electronically
operated and are regarded as the state of the art in traffic classification recorders.

The field recorder uses a vehicle type program to provide classification counts for
one lane of traffic. By using two road tubes spaced 11 feet apart, the program classifies
vehicles according to their standard axle-pattern and groups them into 13 categories
defined in the printed copies included in the appendix.

The data collector is a user friendly device that prompts the operator through each
input requirement. The unit provides several keys for entering numerical data (date,
time, station ID, file number, etc.), and also for testing the combined field operation of
both recorder and collector. At the end of a counting period, a field technician
"collects" the recorded counts from a number of stations before returning to the office
to "dump" and print the data. Power to operate the classification equipment is also
provided by rechargeable batteries.

There are, however, certain limitations and restrictions in the collection of these
counts. For instance, the pneumatic tubes must cross only one lane, a constant vehicle
speed across the tube of at least 20 mph is required for accurate classification, and some
vehicles that are counted may not be classified properly. In some instances, therefore,
there is no alternative but the manual classification count.

Manual Classification Counts

The manual classification is usually slightly more reliable and costly than recorder
classification. In its simplest form, the manual count is done by field personnel using
a counting tabulator, a sheet of paper, and a pencil. However, most of the manual
counts performed by DVRPC involve the use of hand-held electronic counters.

The battery-powered electronic counter is a state of the art device that allows the
user to count vehicles continuously, without having to take one's eyes off the road. The
device tallies the vehicles counted at predetermined intervals, so that the field personnel
need not do so themselves.

After the count is completed, the machine is downloaded onto a PC where the data
are placed into a spreadsheet program for easy handling and processing. Two of the four
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locations selected by the DVRPC to monitor truck travel on 1-476 were counted in this
fashion,

Processing

Once the "raw" counts are available in a standard and readable format, they are
processed to derive estimates of average daily traffic (ADT) representative of any day
throughout the year. Factors representing route type, month of the year, and day of the
week are applied to 24-hour "raw" count total. The factors, supplied by PennDOT, are
derived from observations of records of continuing counts taken at permanent stations
located throughout the state and monitored 365 days a year. This factoring is what is
considered in count processing as the seasonal adjustment.

In order to provide a "true" estimate of the daily traffic using I-476, an additional
adjustment for the double counting of multi-axle vehicles was necessary. Based on short
period manual counts taken at selected locations and compared with actual counting
equipment results taken at the same time, two factors were developed for the axle-
correction adjustment. The sections between [-95 and US 1, as well as between I-76 and
the Pennsylvania Turnpike required an adjustment factor of 0.88. The remaining 1-476
segment from US 1 to [-76 called for a truck axle-correction factor of 0.90.

To fulfill the needs of this study for the purpose of estimating the 1-476 traffic
impacts, DVRPC collected, processed, and analyzed over 200 counts.
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IV. ANALYSIS OF TRAFFIC COUNTS

This section presents the results of the 1993 traffic counting effort. Systemati-
cally, it includes the ADT, peak-hour, truck, and ramp counts for 1-476, as well as
interchanging and parallel roads. Traffic estimates for the Pennsylvania Turnpike and
its Northeast Extension were obtained from the Engineering Department of the
Pennsylvania Turnpike Commission.

I-476 Traffic Counts

A summary of results derived from the field work on [-476 is presented in Table
II. This table includes, for each segment of the highway, the number of lanes by
direction, the directional ADTs, the contribution of trucks expressed in percent of total
daily traffic, and the a.m. and p.m. peak-hour traffic stated in volume and as a percent
of the total daily traffic. A review of Table II reveals that I-476 carries a range of daily
traffic between 60,900 and 83,000 vehicles. The heaviest volume is reported for the
section between I[-76 and Ridge Pike. Conversely, the lightest volume is carried by
[-476 between US 1 and PA 3.

From a more detailed analysis of traffic data shown in Table II, it is evident that
a total volume of 81,500 vehicles exchange among MacDade Boulevard, I-95, and [-476.
Of these vehicles 43,300 use [-95 north of the interchange, while the remaining 37,200
vehicles use 1-95 south of its interchange with I-476. (See page A-1.) After removing
the portion of this traffic destined to or originating from MacDade Boulevard, the four
through lanes of [-476 serve 59,200 drivers per day. North of MacDade Boulevard 1-476
approaches the next interchange with a total daily volume of 71,500 vehicles.

Following the impact of the Baltimore Pike ramps, [-476 proceeds north with a
slightly lower volume of 68,500 vehicles. A further decrease in the 1-476 traffic is
evident on the portion north of the next interchange with US 1. Because of a significant
imbalance in the traffic exchange that favors the southern half of the US 1 interchange,
[-476 beiween US 1 and PA 3 carries the smallest volume of all segments, 60,900
vehicles per day.

After the interchange with PA 3, [-476 starts gaining traffic on its way to I-76.
As a matter of fact, the expressway segment between PA 3 and US 30 has an average
daily traffic of 64,100 vehicles. The attraction of I-76 is further reflected in the even
higher count taken north of US 30 with approximately 68,000 vehicles per day. On the
north side of [-76, 1-476 reaches its highest level of service with a 1993 count of 83,000
drivers a day.



Traffic Impacts of I-476

Page 18

"pIeARINOY 9PBR(IORIA 901AISS OS[ 9/ b — 301AISS 18Y] G6— ] Woly sdurel oy asneoaq ‘YSiy A[[eIdiJI1IE 916 PIRAS[NOE 9PR(JOCA PUR G6—] USIMIIQ SOUINJOA OUJ, — ,

%86 L0C ¥ %E6 166¢ L6 008°Ch 9 Te10],
%L'8 798°T %0TT TLET 96 00572 3 das 6 Vd /9LZ—1 — 9YId UMOIUBWIdD
%011 SHET %9°L S79°T 86 00£°TZ ¢ aN
%Y'8 €05°C %8 T5S°S 00299 9 10T
%18 97LC %16 890°€ - 008°€E € as oYIJ UMOIUBWISD) — PBOY [EdIWaY)
%8°8 L£8°T %BLL ¥8H°T - 00%°2¢ 3 aN
%8 8¥6°S %8 T18°C 0080L 9 0],
%18 1887 %06 SITE - 00t°SE € as peoy [eormay) — aYig 93pry
%L'8 L90€E %YL 9£9°C - 00¥'SE 3 aN
%98 ZSTL %E'8 0L8°9 €0T | 000%8 9 0L,
%8 69€°€ %16 0SLE 70T |00ETY 3 as oqtd 93pry — 9L -1
%16 €8L°¢ %S°L 0zTe 0T |00LTH € aN
%T6 3740} %T6 7929 YL 00LL9 9 10T,
%901 LISE %E] €78 TL 006°€E € as 9L—-1— 0E SN
%6°L 899°C %701 6£H°E 9L 008°cE € aN
%56 6909 %6 €£09 00179 9 101,
%811 L8L°E %YL £86C - 0012 € as 0£ESN — € Vd
BI'L 82T A 0S9'¢ - 000°Z€ 3 4N
%E6 8L9°C %98 ST <8 00609 ¥ [E10],
%T01 9TTE %E8 18T <8 00S0E z as EVd — TSN
%¥'8 786°C %0°6 YPLT '8 00+0¢ z aN
%L'8 ¥$6°S %16 7029 00589 b E10T,
%18 L9LT %L6 TZEE - 00T+E z as 1 SN — °o¥id srounyfeg
%E'6 L8TE %¥'8 188°C - 00tbE z aN
%6 $199 %06 $CH0 €11 |00STL b 10T,
%18 Y687 %101 679°€ €TT | 008%SE z as oyId dI0oumi[eqd — "PAId dPEIEW
%901 08L°¢ %6°L $78C €11 |00L'sE z aN
%8°8 YOT'L %06 00€°L 00518 9 [e10],
%YL 790°€ %0711 €IS - 00+ T¥ € as +PIeAd[NOY SPRPPBI — 6 —1
%01 Z0T'y %89 LTLT - 0010 ¢ 4N
Aireq jo Aireq jo (av) soue]
1391 smnjoA 1TosI3g amnjoA syonijy, apjely Jo oI 39 (] oI 90§
JNOF yead Wd Mo Yeod WV 1092Isg |Are(y o8eroay| Joqunpy

(LAV €661) sown[oA dLJe1], 9.y —1

IMa1dvL




Traffic Impacts of 1-476 Page 19

Continuing on the way to the Pennsylvania Turnpike, [-476's daily traffic volume
decreases from 70,800 north of Ridge Pike to 66,200 vehicles south of Interchange 9.
The impact of this connection can be summarized as follows: over 11,000 vehicles exit
[-476 at the Plymouth-Germantown Pike West ramp; some 42,800 go through the
turnpike toll area; and more than 12,000 vehicles use the southbound lanes of I-476 from
Plymouth Road and eastbound Germantown Pike.

The highest hourly service has been determined for the a.m. and p.m. rush hours
on three of the nine segments of 1-476. In the morning, the predominant flow is toward
I-95 at the southern end of the highway, and further north on the 1-476 southbound lanes
leading to [-76. The segment between PA 3 and US 30 shows a similar volume only on
the northbound direction. The magnitude of this directional traffic is close to 3,700
vehicles per hour. During the afternoon this pattern is reversed. Again, northbound
peak hour volumes of approximately 3,800 vehicles per hour approach the Baltimore
Pike Interchange and further north the Ridge Pike Interchange, while between US 30
and PA 3 the [-476 southbound lanes serve the same amount of traffic. This change in
peak-hour flow direction as one proceeds along I-476 is a symptom of the local nature
of the commuting pattern, as well as the still growing function of circumferential roads
in accommodating traffic within the Philadelphia suburban area.

Truck travel was recorded at five locations on [-476. The contribution of
commercial vehicles is between 7.4 and 11.3 percent of the daily total traffic. The two
highest proportion of trucks to total vehicles were reported between MacDade Boulevard
and Baltimore Pike, and between [-76 and Ridge Pike. At these two locations, the
presence of trucks is evident through a two-way daily total of over 8,000 commercial
vehicles. The lowest truck share of the five locations was observed on the lanes of the
[-476 segment between 1-76 and US 30 with a two-way volume of over 5,000 trucks.
For convenience, a schematic showing total 24-hour traffic volumes, a.m. and p.m. peak
hour counts, and percent of truck travel with respect to daily total iraffic is displayed in
Figure 4.

Traffic on Interchange Roads

In order to evaluate the impact of I-476 on roads leading to the interchanges, a
comparison was made between the actual 1993 counts and the estimates made under the
assumption that [-476 had not been built. A retrieval of historical counts from DVRPC
traffic files provided the basis for the counts of the latter alternative.

In order to accurately compare counts for the same base year (1993), an
expansion of the historical counts was necessary. A growth factoring procedure was
developed on the basis of the findings of two earlier traffic monitoring programs
conducted by DVRPC. The regional (1987-1989) and selected highway corridor (1990-
1992) traffic count programs monitored traffic at various locations in the Delaware
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FIGURE 4
TRAFFIC IMPACTS OF 1-476
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Valley region. In total, some 64 corridors were investigated. The object of the effort
was to develop short-range traffic growth rates for each corridor, based on actual counts
and field conditions. Furthermore, traffic studies performed during the last nine years
also provided input for this expansion of historical counts to the 1993 base year. Growth
rates applied in this analysis range from 1.10 percent for PA 3 to 2.75 percent for
US 1.

This section provides a traffic evaluation of the nine interchanges linking 1-476
with the local and regional highways. Schematics of each interchange depicting the 1993

traffic counts are shown in the appendix. A summary of these findings is also shown in
Table III.

Interchange 1 - MacDade Boulevard. This complex interchange has been configured
as half-diamond, half-cloverleaf in order to minimize interference between I-476/1-95
through travel and MacDade Boulevard traffic. MacDade Boulevard, which parallels
[-95 and serves Upland, Chester City, Ridley, and Collingdale, approaches the
interchange with a roadway of two lanes by direction (See page A-1).

Of the 81,500 vehicles per day entering or leaving I-95, over 22,000 are bound
to or from MacDade Boulevard and are separated as quickly as possible from the 59,200
drivers using the mainline of 1-476. Six of the eight access ramps linking MacDade
Boulevard, with [-95 and 1-476 respectively, display balanced traffic ranging between
4,600 and 6,200 daily vehicles. The remaining two ramps, which provide access
between the northern area served by I-476 and the area west of the expressway, carry a
much lower total of approximately 3,500 vehicles per day. This reduction in traffic
volume is a result of the existing I-95 ramps at Chestnut Street in Chester that
supplement the same movements through the interchange between I-95 and 1-476. In
total, the MacDade Boulevard ramps serve daily 34,500 drivers that use either 1-95 or
[-476. Travel on MacDade Boulevard to the east of [-476 has grown by 5.6 percent since
completion of 1-476. This growth is mostly attributed to the completion of I-476 north
of MacDade Boulevard. On the other hand, the section of MacDade Boulevard on the
west side of [-476 has seen a decrease in traffic of 5.5 percent since the opening of the
full interchange in 1991. This reduction seems to have occurred with the opening of
new southbound ramps at Baltimore Pike (Interchange 2) that now are used for the same
movements instead of those of Interchange 1. Of the east-west traffic using MacDade
Boulevard, some 13,300 vehicles a day, or 43 percent of the total, pass through the
interchange.

Interchange 2 - Baltimore Pike. Situated between Wallingford/Media and Swarthmore,
a much simpler diamond type of interchange was constructed at Baltimore Pike. This
interchange accommodates 31,000 vehicles on a daily basis (See page A-3). The
prevailing direction of service provided by the [-476 ramps is mainly toward I-935.
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TABLE III
Traffic Impacts on Interchange Roads

ADT ADT Without | ADT With Percent
Location (Year of Count) I-476 1-476 Difference
(1993 Estimate) (1993)

1-95

Between [-476 & Stewart Ave. ' 106,900 ('90) 113,300 125,600 10.9%

Between 1-476 & Chestnut St 98,800 ('90) 104,700 120,500 15.1%
MacDade Blvd.*

Between I-476 & Valley Rd. 30,900* ('91) 32,200 34,100 5.9%

Between 1476 & Bullens La. 26,600 ('91) 28,600 27,000 -5.6%
Baltimore Pike

Between I-476 & Paper Mill Rd. 24,000 ('89) 26,400 29,500 11.7%

Between 1-476 & Turner Rd. 24,000 ('89) 26,400 33,400 26.5%
US 1 - Media Bypass

Between [-476 & Collins Dr. 39,000 ('88) 44,400 49,200 10.8%

Between 1-476 & Old State Rd. 39,000 ('88) 44,400 54,500 22.7%
PA 3 - West Chester Pike

Between [-476 & South Lawrence Rd. 34,800 ('91) 35,600 49,400 38.8%

Between [-476 & Ardmore Ave. 34,800 ('91) 35,600 35,700 0.3%
US 30 - Lancaster Ave.

Between 1-476 & PA 320 23,400 ('88) 25,700 32,300 25.7%

Between [-476 & Radnor Chester Rd. 23,400 ('88) 25,700 34,000 32.3%
I-76 - Schuylkill Expressway

Between [-476 & Conshohocken Ramps 63,300 ('86) 74,400 84,400 13.4%

Between [-476 & PA 320 67,100 ('86) 78,800 89,300 13.3%
Ridge Pike

Between [-476 & Chemical Rd. 35,000 ('85) 40,600 35,000 -13.8%

Between Alanwood Rd. & [-476 26,900 ('86) 30,700 38,200 24.4%
Plymouth Rd.

Between [-476 Off Ramp & Butler Pike 5,900 ('88) 6,600 13,100 98.5%

Between Germantown Pike & PA Turnpike 5,900 ('88) 6,600 11,900 80.3%
Germantown Pike

Between Chemical Rd. & Butler Pike 14,700 ('91) 15,300 17,600 15.0%

Between Hickory Rd. & Walton Rd. 27,000 ('86) 30,800 32,600 5.8%
I-276 - Pennsylvania Turnpike

Between Interchange 25 & 1-476/PA 9 Interchange 77,400 ('91) 80,500 57,900 -28.1%

Between [-476/PA 9 Interchange & Interchange 26 67,200 ('91) 69,900 82,000 17.3%
PA 9 - Northeast Extension

Between I-276/I-476 Interchange & Interchange 31 30,100 ('91) 31,300 41,000 31.0%

* - The counts at this interchange reflect the ADT with the MacDade Boulevard connecting ramps to I-95 in operation
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Baltimore Pike is a principal arterial that provides service primarily to the area west of
the interchange because of the attraction of the county-seat at Media, and the newer
development that has taken place in the western part of Delaware County in the last ten
years.

The ramps providing access to and from [-476 North, as well as to Baltimore Pike
East to Swarthmore and Springfield, each carry between 3,100 and 4,000 vehicles per
day. The [-476 northbound off-ramp to Baltimore Pike westbound, as well as the 1-476
southbound on-ramp from Baltimore Pike eastbound each serve over 5,000 drivers per
day.

As a matter of fact, although the developed commercial area to the east of the
interchange attracted an increase in traffic, it was the western area of the county that
attracted an even greater amount of traffic, when a comparison is made "without" the
[-476 traffic estimates. Baltimore Pike shows higher traffic growth west of I-476 than
east of it (27 and 12 percent, respectively). About 15,000 vehicles on Baltimore Pike
pass daily through the interchange without turning onto [-476.

Interchange 3 - US 1 (Media Bypass). Because of limited space available in the vicinity
of the interchange, along with the complexity of movements, this connection was
designed with three tiers in order to immediately accommodate large volumes of traffic.
The lowest level is the US 1/Media Bypass; the second level is the mezzanine where all
movements between [-476 and US 1 are made via connecting diamond-type ramps; the
third level is the mainline I-476 (See page A-5).

In total 45,000 vehicles per day use the various ramps associated with [-476. The
major portion of this traffic (26,300 vehicles per day) enters and exits the southern side
of the interchange, heading towards or coming from the [-95 interchange area. The
western side of Interchange 3, which serves Upper Providence Township and the area
to the west of Media, carries 25,200 vehicles per day, while the eastern end that serves
Springfield and Marple townships carries about 20,000 vehicles per day.

Circulation on the mezzanine level is the largest on the northern and eastern sides
of the quadrangle, where between 12,500 and 13,100 vehicles are reported daily. On
US 1, traffic increased 11 and 23 percent on the east and west sides respectively, as
compared to 1993 estimates of traffic "without” I-476. The higher increase on the west
side is a follow-up consequence of new patterns that show motorists now using PA 352
or PA 252 and US 1 to connect with I-95 from areas previously served by PA 3 far west
of 1-476. This new routing offers shorter travel time than staying on PA 3. (See
Interchange 4 for additional discussion.) Of the 24,000 vehicles heading west on US 1,
60 percent of them (14,400 daily vehicles) pass through this interchange without using
the [-476 ramps. Likewise, 14,900 of the 27,200 drivers traveling east, representing 55
percent of the traffic, did not take advantage of the 1-476 interchange.
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Interchange 4 - PA 3 (West Chester Pike). Located between Broomall and Manoa, the
connection of PA 3 with 1-476 is a diamond-type interchange with one loop in the north-
west quadrant (See page A-7). The largest traffic exchange occurs between 1-476 north
of the interchange and PA 3 to the east, with a total of 16,000 vehicles. In contrast, the
smallest exchange, less than 6,000 vehicles per day, is reported for the traffic between
PA 3 west of the interchange and northbound I-476.

About 19,000 vehicles transfer daily between PA 3 and I-476 south of the
interchange, while 22,000 drivers per day make their way to or from the [-476 segment
north of the interchange. Each one of the various ramps serves between 2,700 and 5,800
vehicles per day, except for the ramps serving PA 3 to the east and I-476 to the north,
which each carry over 8,000 vehicles per day.

Approaching the interchange with two lanes of traffic in each direction, PA 3
carries 49,000 and 36,000 vehicles per day east and west of the 1-476 interchange
respectively. The high count on PA 3 east of the interchange represents an increase in
traffic of 39 percent over the "without" [-476 estimate and is an indication of the
function of PA 3 to channel traffic toward the [-476 interchange from the surrounding
and heavily populated areas of Haverford and Upper Darby townships. The lower count
to the west of the interchange represents a negligible increase in traffic as compared to
DVRPC estimated 1993 traffic "without" 1-476. This disparity occurs because of new
traffic patterns which have formed in a series of new corridors now served by PA 3,
PA 252 or PA 352, and US 1 to 1-476. In other words, traffic originating in the
Newtown and Edgmont areas, as well as further west towards West Chester now appears
to be using PA 252 and PA 352 as an access route to I-476 by means of US 1. These two
roads are less congested than PA 3 because they pass through a less developed area with
fewer traffic controls and intersecting streets. (See Traffic on Parallel Roads for more
details.)

Interchange 5 - US 30 (Lancaster Avenue). This interchange, located between Radnor
and Villanova and serving Radnor Township in Delaware County, Tredyffrin Township
in Chester County, and Lower Merion Township in Montgomery County, was designed
with special characteristics such as stone artwork and stenciled bridge panels to improve
its attractiveness to community residents and passing motorists. Most of the exchange
movements occurring at this interchange are accommodated by the south-west quadrant.

The 1-476 ramps, as shown on Page A-9, each has well-balanced daily volumes
ranging from 5,700 to 6,200 vehicles, except for the ramps serving 1-476 southward
from/to US 30 to the east of the interchange. These ramps posted a daily volume of
3,900 vehicles each way. The slightly larger number of vehicle transfers between
US 30 and the north side of [-476 rather than the south side of the interstate highway is
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apparently a determination by daily commuters that found I-76 to be at this point a more
viable route than [-95 into Philadelphia.

The US 30 traffic on the west side of the interchange is slightly higher than that
on the east side of the I-476 connection. The 34,000 vehicles counted on the western
segment of US 30 serving Radnor, St. Davids, and Wayne in Delaware County and the
Chester County bound drivers, signify a 32 percent increase in traffic over estimated
1993 counts "without" I-476. US 30 on the east side of the interchange, which provides
access to Lower Merion Township and the Villanova University area, sustains a 26
percent gain in traffic over the 1993 estimated count "without" 1-476. It should also be
noted that King of Prussia Road, which intersects US 30 in the middle of the
interchange and leads to the King of Prussia area near the Schuylkill Expressway
interchange with US 202, carries 9,000 vehicles per day to and from the interchange
area.

Interchange 6 - I-76 (Schuylkill Expressway)/Matsonford Road. Partially opened in
1979, the I-76 Interchange was fully opened upon completion of the mainline I-476 in
1991. The Schuylkill Expressway is one of the most important routes in the Delaware
Valley, linking the Pennsylvania Turnpike and King of Prussia area with Center City
Philadelphia and southern New Jersey. In addition to the ramps to and from I-76, local
access is provided via Matsonford Road which closely parallels [-476 from just south of
the Delaware County Line to West Conshohocken in Montgomery County.

A total of 105,200 daily vehicles use the various ramps associated with
Interchange 6 (See page A-11). Of these vehicles, 39,200 switch from [-76 to [-476,
while 38,900 proceed in the reverse direction on a daily basis. Some 8,700 vehicles
transfer from Matsonford Road to 1-476, while 8,400 vehicles per day move in the
opposite direction. The balance of approximately 10,000 daily vehicles exchange
between [-76 and Matsonford Road.

The largest two-way movement of vehicles, 31,600 per day, occurs on the ramps
linking I-76 east of the interchange with [-476 north of it. Another major movement
occurs between I[-476 south of the interchange and I-76 west of the connection. That
exchange accounts for 22,200 vehicles per day.

Counts on I-76 indicate a 13 percent increase in traffic over 1993 counts estimated
by DVRPC "without" a fully operational I-476. The Schuyikill Expressway to the east
of the I-476 Interchange that would have carried 74,000 vehicles without a completed
[-476 now serves 84,000 drivers per day. Likewise, just west of the interchange, traffic
which would have totaled 79,000 vehicles per day under the same network assumptions,
now totals 89,000 vehicles per day.
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Interchange 7 - Ridge Pike. The layout of this interchange is comparable to a partial
clover leaf arrangement (See page A-13). In addition to the ramps leading directly to
Ridge Pike, however, one of the northbound off-ramps disperses its traffic onto
Chemical Road. Traffic wishing to use Ridge Pike in the westbound direction for
Norristown and westward points uses this ramp.

In total, 24,600 drivers per day are provided access to and from I1-476 via
Interchange 7. The ramps at the interchange show balanced daily traffic totals between
3,100 and 5,000 vehicles per day. The only exception to this range is the northbound
off-ramp serving northern Chemical Road, which now handles only 500 vehicles per day.
The largest volume transfer of 10,000 daily vehicles occurs between the area west of this
interchange towards Norristown, and the area south of I-476 towards I-76.

As indicated by the traffic counts taken on Ridge Pike, the opening of 1-476 has
had quite an effect on the traffic pattern operating on this road. For instance, on the east
side of the interchange between Chemical Road and [-476, traffic on Ridge Pike has
decreased by almost 14 percent when compared to "without" [-476 estimates. This
decrease results from the addition of I-476 ramps and main line into this area. Thus,
motorists would find it preferable to continue onto the expressway to reach destinations
north of Ridge pike rather than exiting onto Chemical Road. On the west side of the
interchange, the appeal of the new continuity provided by the completion of I-476 has
an impact on Ridge Pike traffic. This time, however, the attraction for I-476 translates
into a 24 percent increase in traffic on Ridge Pike rather than the decrease seen above.
It appears that motorists on the west side of this interchange find I-476 more attractive
to reach their destinations rather than using local roads that parallel the expressway.

Interchange 8 - Chemical Road. This intermediate interchange between Ridge Pike and
Germantown Pike is both the smallest in size and magnitude of service provided of all
the 1-476 interchanges. Consisting of a single northbound off-ramp and a single
southbound on-ramp from Chemical Road, the interchange serves traffic traveling
between Germantown Pike east towards Whitemarsh Township and Chestnut Hill in
Philadelphia and the section of [-476 south of Ridge Pike. Chemical Road weaves under
the expressway from Ridge Pike to Germantown Pike (See page A-15).

Since 1-476 has been in full service, Chemical Road has experienced a 40 percent
reduction in traffic, with total daily volumes of 8,000 vehicles south of the interchange
and 13,100 vehicles north of the interchange. Contributing to these volumes is the 1-476
northbound off-ramp which carries 3,000 vehicles per day. The southbound on-ramp,
however, only serves 1,600 vehicles per day, an indication that some motorists access
the expressway at the preceding Interchange 9, making use of the new I-476 southbound
on-ramps at Germantown Pike and Plymouth Road.
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Interchange 9 - Germantown Pike/Plymouth Road/I-276 (Pennsylvania Turnpike)/PA 9
(Northeast Extension). The last [-476 interchange serves two local roads (Germantown
Pike and Plymouth Road) and two expressways (I-276 and PA 9). The complex layout
of this interchange was planned to streamline traffic interchanging among the many
highways and at the same time facilitate access to the two toll routes. (See page A-17).
Numerous traffic pattern changes have occurred since the completion of the ramps
linking I-276 to 1-476 in 1992, well after the partial opening of I-476 to Chemical Road
in 1979.

Some 66,200 vehicles pass through this interchange every 24 hours. Nearly
43,000 vehicles, 65 percent of the traffic, travel through the toll booths, while the
remaining 23,200 connect to or from local roads. Of the local roads, Germantown Pike
carries the greater share (65 percent) of this traffic. Significant growth in traffic on
Plymouth Road, 99 percent since [-476 was placed in full operation, shows the formation
of a new corridor comprised of Butler Pike, Plymouth Road, and 1-476. This corridor,
serving the area from Plymouth Meeting to Ambler, contributes significantly to this
interchange traffic.

The largest dispersion of traffic at the northern terminus of 1-476 is to I-276
(Pennsylvania Turnpike) east of the interchange, i.e., towards eastern Montgomery
County and southern Bucks County. Nearly 24,000 vehicles per day make their way
through this exchange. The I-476 alignment made a profound impact on the westward
traffic of I-276 which is now better served by I-76. The impact of a completed 1-476
Interchange with I-76 has resulted in a 28 percent reduction of [-276 traffic on the link
between Exit 25 and the junction with PA 9. A 1993 count of 57,900 vehicles per day
is compared to the 80,500 daily vehicles estimated under the "without” [-476 alternative.

Germantown Pike currently carries 32,600 daily vehicles west of the interchange,
a 6 percent increase over the estimated 1993 traffic volume "without" I-476. The 17,600
daily traffic volume east of the interchange beyond Chemical Road is 15 percent higher
than the 1993 estimates "without" 1-476.

Traffic on Parallel Roads

Of particular interest to local residents is the impact caused by I-476 on roads
paralleling the corridor served by this new expressway. The principal routes investigated
in this section are from west to east: PA 452, PA 352, PA 252, PA 320, PA 420, and
Butler Pike. Shorter segments of additional roads within the 1-476 influence are also
included in this analysis.

To determine the impact of 1-476, historical counts were expanded to the base
year (1993) and compared with the actual counts taken with I-476 in full operation, a
procedure similar to that used in the evaluation of the impact on interchange roads. The
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range of yearly growth applied to parallel roads to obtain the "without" I-476 estimates
varies between 1.0 percent for PA 420, to 2.5 percent for PA 352, of their respective
ADT counts. A summary of the impact on parallel roads is presented in Table IV,

A review of the table shows that the traffic monitoring performed at these
locations of the westernmost PA 452 corridor since the completion of 1-476 yields an
average decrease in travel of 14.2 percent overall.

The next corridor, represented by PA 352, includes four locations where counting
equipment recorded the 1993 volumes. A comparison with the 1993 estimates for the
ADT "without" 1-476 reveals that PA 352 south of US 1 has 11.0 percent less traffic
with I-476 open, whereas an increase of 11.4 percent is seen on PA 352 monitored north
of US 1. Apparently, drivers who previously took PA 352 south to [-95 are now using
US 1 to access I-476 from the west. Evidently US 1 offers less impediments to motorists
than does PA 352 south of US 1. This rearrangement in the pattern of PA 352 travel
also explains the reduction in traffic reported for PA 452, since this road's northern
terminus is at PA 352 in Middletown Township just north of US 1.

Moving west toward [-476, the next parallel road to the interstate expressway is
PA 252. The magnitude of the traffic decrease in this corridor, which extends from
PA 320 in Nether Providence Township to the Chester County Line, is about 25.0
percent overall when I-476 is included in the network. The actual range varies from a
low of 7.6 percent just south of PA 3 to a high of 38.2 percent near its southern
terminus. The lowest reduction is representative of the rearrangement in traffic patterns
in which US 1 is now considered the primary access to [-476 as previously described.

As expected, the highest impact of all the roads paralleling I-476 was experienced
on PA 320. The eight locations selected for monitoring along this road, which runs
between PA 291 in Chester City, Delaware County, and PA 23 in Upper Merion
Township, Montgomery County are listed in Table IV. A comparison between the 1993
counts and the estimates of a "without" I-476 scenario, yields a range in traffic reduction
for PA 320 that varies from a low of 25.5 percent near Springfield Road in Marple
Township, to a high of 50.0 percent between Swarthmore and Elm avenues in
Swarthmore. This significant overall reduction of 36 percent in traffic has been
welcomed by motorists residing in the area.
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TABLE IV
Traffic Impacts on Parallel Roads

ADT ADT Without | ADT With Percent
Location (Year of Count) I-476 1-476 Difference
(1993 Estimate) (1993)
PA 452
Between US 322 & Duttons Mill Rd. 22,800 ('88) 24,000 20,000 -16.7%
Between US 1 & Hunter St. 24,100 ('90) 24,800 21,700 -12.5%
Between PA 352 & US 1 10,900 ('91) 11,100 9,700 -12.6%
PA 352
Between Chelton Rd. & Upland Ave. 18,200 ('91) 19,100 18,300 4.2%
Between Knowlton Rd. & Copes La. 25,300 ('91) 26,600 22,400 -15.8%
Between Rosetree Rd & Vanleer Ave. 22,100 (‘91) 23,200 24,900 7.3%
Between Meadows La. & Farmers La. 12,100 ('91) 12,700 15,600 22.8%
PA 252
Between Wallingford Ave. & Green Valley Rd. 14,400 ('88) 15,700 9,700 -38.2%
Between State Rd. & Meetinghouse La. 21,300 ('91) 22,100 14,000 -36.7%
Between West Chester Pike & Gradyville Rd. 21,700 ('91) 22,500 20,800 -7.6%
Between West Chester Pike &Goshen Rd. 31,700 ('91) 32,800 24,200 -26.2%
Between Wyola Rd. & Chester County Line 21,900 ('91) 22,700 18,100 -20.3%
PA 320
Between PA 252 & Bullens La. 25,100 ('90) 26,200 14,600 -44.3%
Between Swarthmore Ave. & Elm Ave. 15,700 ('91) 16,200 8,100 -50.0%
Between PA 420 & Kennerly Rd. 20,700 ('91) 21,300 14,000 -34.3%
Between US 1 & Old Marple Rd. 26,700 ('91) 27,500 20,100 -26.9%
Between Crum Creek Rd. & Springfield Rd. 36,000 ('88) 37,600 28,000 -25.5%
Between New Ardmore Rd. & Springfield Rd. 33,400 ('88) 35,900 22,900 -36.2%
Between Bryn Mawr Ave. & Brennan Dr. 19,200 ('91) 19,800 11,400 -42.4%
Between Arden Rd. & Gulph Rd.* 26,500 ('88) 28,500 18,300* -35.8%
PA 420
Between MacDade Blvd. & 16th Ave. 23,200 ('91) 23,700 20,700 -12.7%
Between PA 320 & Orchard Rd. 19,200 ('91) 19,600 17,200 -12.2%
Butler Pike / Fayette Street
Between Plymouth Rd. & Flourtown 17,100 ('90) 18,200 21,700 19.2%
Between Cardinal Rd. & Karrs La. 12,800 ('88) 13,400 12,700 -5.2%
Between 3rd St.& 4th St. 15,400 ('88) 16,100 15,400 -4.3%
Between 14th St.& 15 th St. 16,400 ('88) 18,200 17,600 -3.3%

* - Counted in 1994 after PA 320 bridge re-opened
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TABLE IV (Continued)
ADT ADT Without | ADT With Percent
Location (Year of Count) I-476 1-476 Difference
(1993 Estimate) (1993)

Lawrence Road

Between Springhouse Rd. & Canterbury Dr. 16,900 ('90) 18,000 15,700 -12.8%
Darby Road

Between PA 320 & I[-476 Overpass 11,000 ('90) 11,500 6,900 -40.0%
Old Marple Road

Between PA 320 & Strafford Dr. 6,600 ('91) 6,900 6,800 -1.4%
State Road

Between PA 252 & Overhill Rd. 9,300 ('90) 9,900 8,600 -13.1%
Bullens Lane

Between MacDade Blvd. & 25th St. 9,600 ('91) 9,900 6,100 -38.4%
Swarthmore Avenue

Between PA 320 & Elm St. 8,800 ('91) 9,000 5,500 -38.9%
Beatty Road

Between Crum Creek Rd. & Minshall St. 6,300 ('89) 6,600 3,100 -53.0%
Lansdowne Avenue

Between Scottsdale Rd. & Providence Rd. 18,700 ('88) 19,600 17,300 -11.7%

Between School La. & State Rd. 28,300 ('91) 28,900 26,200 -9.3%
Springfield Road

Between Bishop Rd. & Norwinden Rd. 18,500 ('88) 19,900 18,000 -9.5%

Between Britton Rd. & US 1 19,300 ('88) 20,700 21,100 1.9%

Between Meetinghouse La. & Old Marple Rd. 19,300 ('90) 20,200 17,400 -13.9%
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The next eastward highway impacted by [-476 is PA 420, running between [-95
in Tinicum Township and PA 320 in Springfield Township. The 1993 counts, taken at
the end points of this road, show that PA 420 now experiences 12.4 percent less traffic
than had 1-476 not been built.

The last corridor investigated represents the area served by Fayette Street/Butler
Pike running between the Schuylkill River in Conshohocken and Germantown Pike at
Plymouth Meeting. Counts taken north of 3rd Avenue indicate an average reduction in
traffic of 4.2 percent since 1-476 opened fully in 1992. The reason for such a small
impact is that by 1993 [-476 had been operational from [-76 to Chemical Road for 14
years. ~

Table IV (page 29) also lists additional roads monitored in this traffic analysis.
These are facilities with shorter distances, not necessarily paralleling [-476, and with no
direct access to I-476, but nevertheless under the influence of the new interstate
highway. With [-476 included in the highway network, these roads show reductions in
travel that range from 1.4 percent on Old Marple Road in Marple Township to 40.0
percent on the segment of Darby Road adjacent to [-476 in Haverford Township, to 53.0
percent on Beatty Road in Springfield Township. However, two exceptions are evident:
Butler Pike between Plymouth and Flourtown roads, which forms the border between
Plymouth and Whitemarsh townships, with an increase of 19.2 percent; and Springfield
Road south of US 1 in Springfield Township with 1.9 percent more traffic than the
"without"” [-476 estimates. The former suggests the formation of a new corridor that
comprises Butler Pike, Plymouth Road, and 1-476; the latter increase explains the
function of Springfield Road in collecting local and through traffic that is then
channelled toward the 1-476 Interchange with US 1, as well as toward the numerous
business and commercial activities that are located east of the same interchange. A
graphic summary of the I-476 impacts on interchange and parallel roads is shown in
Figure 5.

Finally, DVRPC conducted a travel time survey in order to compare the time
necessary to travel north from I-95 to the Pennsylvania Turnpike. Providing a direct
connection between the two end points, 1-476 was compared to an alternative itinerary
made up of PA 320, Matsonford Road, Fayette Street, Butler Pike, and Germantown
Pike. Travel was timed during off-peak periods with 2 minimum of traffic interference
and posted speed limits were observed. By using I-476, the total time needed to cover
the distance of 21.0 miles was 23 minutes. The alternate routing, 23.0 miles long,
required a travel time of 49 minutes. The survey shows that a saving in travel time of
up to 26 minutes (53 percent) is gained when motorists use [-476 for its entire length.
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TRAFFIC IMPACTS OF 1-476
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V. PAST DVRPC TRAFFIC FORECASTS

In the early stages of the [-476 design process, PennDOT asked DVRPC to
provide traffic projections for the Year 2000 and beyond for all segments of the
highway. When the actual 1993 traffic volumes were compared with the latest traffic
forecast in the DVRPC reports that were published in the early 1980s, it was noted that
several of the actual 1993 counts were higher than those projected for the Year 2000.
For example, the links with the highest discrepancies were located between MacDade
Boulevard and Baltimore Pike, and between I-76 and Ridge Pike. On these segments,
the 1993 counts were over 10,000 vehicles per day higher than the Year 2000 projected
traffic volumes. At the other end of the range, the [-476 segment located between
PA 3 and US 30 shows a projected volume of 65,000 versus a 1993 traffic total of
64,000. All other links have inconsistencies that fall in between these two extremes.
In general, the fact that traffic has grown faster than originally forecast reflects the need
for and importance of [-476 to this part of the region. However, there are several
specific reasons for these unforeseen patterns.

Future projections and magnitudes in traffic are usually derived from a laborious
and complex simulation process that includes refinement and careful interpretation of up-
to-date traffic related factors. The travel forecasting models used at DVRPC follow the
usual steps of trip generation, distribution, modal split, and trip assignment that are
approved and recommended by the US Department of Transportation for traffic
simulation and forecasting purposes. The precision of vehicular levels forecast for a
given facility, however, depends on the accuracy of basic socio-economic projections.
The 1990 Census survey, which occurred well after the publication of DVRPC forecasts
for 1-476, reported some important developments that occurred during the late 1980s.
For example, throughout the region, women and minorities entered the workforce at
higher rates than expected. The number of people employed in the I-476 corridor
increased by 25 percent between 1980 and 1990. This type of growth, shown previously
in Table I (page 10), had not been anticipated in previous employment forecasts.

During the 1980s the region experienced significant growth in the suburbs and
further decline in the older areas of the region. The planning strategy at DVRPC in that
period advocated focused growth in both urban and selected suburban areas in order to
control urban sprawl, but this did not happen.

Although population growth was non-existent in the 1-476 corridor between 1980
and 1990, the rate of household formation was high throughout the region. Household
size has continued to decline and this has led to a higher demand for housing in the
Philadelphia suburbs. In addition, the average household size in the [-476 corridor
decreased at a greater rate than the remainder of the region.
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Additionally, when DVRPC developed its forecasts for PennDOT, it assumed that
the cost of travel for highway and transit would continue to increase at rates similar to
trends established during the 1970s and early 1980s. However, by the time [-476
opened, the cost of driving was increasing at a significantly lower rate. Some out-of-
the-pocket costs such as gasoline and parking actually decreased, taking the rate of
inflation into account, leading more people to take to the roads with their vehicles rather
than use other modes of travel for their daily activities.

Furthermore, the growth in car ownership continued at a rate higher than
anticipated by DVRPC. The number of households with one car or less continued to
decline, while households with more than two cars continued to increase at a higher rate
than that used in the travel forecasts. Therefore, although household size decreased, the
number of vehicles per household increased significantly, meaning that more vehicles
were being used by fewer people, and there are more vehicles per household within the
[-476 corridor than in the region as a whole.

In the late 1980s transit ridership and car/van pool use declined much more than
DVRPC considered in its forecasts. The 1-476 travel forecasts assumed that transit
ridership and ride sharing would stabilize or even increase slightly by the year 2000 due
to cost benefits. Therefore, the forecasts presumed a greater role for transit and
ridesharing components than actually happened.

Finally, the travel forecasts for [-476 were constrained by the capacity assumed
for the four-lane and six-lane sections. That is, it was assumed that the presence of
congestion would deter additional motorists from using the highway. However, it
became evident that the advantages of using the highway were sufficiently strong that
motorists were willing to tolerate higher levels of congestion. This was especially true
on the four-lane sections. During certain times of the day, segments of I-476 now carry
higher volumes per hour than those suggested by planning practices and used by DVRPC
in its traffic simulation and forecast models.
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VI. CONCLUSIONS

The effect of placing a large interstate facility in mid-Delaware County and
southern Montgomery County has been extensive. Long planned and much delayed,
[-476 was finally completed and opened to motorists in 1992. From the standpoint of
traffic, the popularity of I-476 as a commuter and commercial gateway to the western
suburbs of Philadelphia has been greater than anticipated.

Based on an analysis of vehicle counts taken in 1993, traffic flowing on [-476
displayed the following levels and characteristics:

® Counts taken on I-476 show a significant usage of the expressway, with
volumes ranging from a high of 83,000 vehicles between [-76 (Schuylkill
Expressway) and Ridge Pike in Montgomery County to a low of 60,900
vehicles per day just south of PA 3 in Delaware County. Most portions of the
interstate highway carry daily volumes that range between 65,000 and 70,000
vehicles.

® Peak-hour traffic constitutes between 7.1 and 11.8 percent of daily total
traffic. Over some segments, one-way peak-hour traffic is as high as 3,800
vehicles. The highest counts are reported during the afternoon rush in the
southbound lanes of the section from US 30 to PA 3, and account for 11.8
percent of its total daily traffic and in the p.m. period along the northbound
direction from MacDade Boulevard to Baltimore Pike and from I-76 to Ridge
Pike. This reversal of direction is both a reflection of the growing importance
of circumferential travel in the Philadelphia urbanized area and the local
nature of many of the trips taken on 1-476.

® Both manual and machine classification counts taken at five locations along
1-476 show that trucks represent between 7.4 and 11.3 percent of total daily
traffic using the expressway. These percentages translate into daily volumes
of up to more than 8,000 commercial vehicles. The highest truck traffic
occurs at [-476 between MacDade Boulevard and Baltimore Pike where 11.3
percent of daily traffic in each direction is classified as trucks, and on the
segment between I-76 and Ridge Pike where truck volume constitutes about
10.3 percent of the total daily traffic. At none of the remaining locations does
the truck volume exceed 9.7 percent of the total daily traffic,
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Major impacts caused by [-476 on regional travel patterns can be summarized as
follows:

® The three interstate highways that interchange with [-476 ensure that the new
highway plays an important role in the regional transportation network. The
ramps from [-95 that start [-476 on its way northward serve about 40,000
motorists per day. Likewise, approximately 41,400 vehicles per day make
their way onto I-95 from [-476 and MacDade Boulevard. In fact, with the
addition of 1-476, traffic levels on I-95 have increased by 13 percent over the
"without" [-476 estimates.

e At the Schuylkill Expressway interchange, nearly 39,200 vehicles coming
from I-76 proceed onto 1-476, while 38,900 vehicles per day exit I-476 onto
[-76. An additional 17,100 daily drivers traveling to or from Matsonford
Road use this interchange to connect with [-476. Such additional volumes
heighten I-76 volumes 13 percent over the "without” [-476 estimates.

© At the Pennsylvania Turnpike Interchange, about 43,000 vehicles per day are
served by this connection. Nearly 24,000 vehicles per day use I-476 to
interact with the turnpike. The Northeast Extension, an important expressway
link to Lansdale, Quakertown, and points north, serves 18,900 daily motorists
who use [-476. Traffic levels on [-276 to the east of the I-476 Interchange
have increased 17 percent with the completion of 1-476. On the other hand,
the 1-276 traffic west of PA 9 shows a substantial decrease of approximately
22,000 vehicles per day, or 28 percent from the "without" I-476 estimates.
This reduction is a result of the new full interchange of 1-476 with I-76.
Travel to/from points west of the Valley Forge Interchange of the turnpike is
now directly served by I-76, once drivers leave/enter 1-476.

® The 1993 monitoring program indicates that traffic on other interchanging
roads has also generally increased. The largest increment is found on
Plymouth Road in Montgomery County, where traffic has nearly doubled to
11,300 vehicles per day over the "without" 1-476 estimate (6,600 vehicles).
Other large increases are seen on US 30, US 1, MacDade Boulevard and
PA 3 east of the interstate. In contrast to this general trend, traffic on
Chemical Road has declined 40 percent. This is a consequence of the
completion of the interchanges with the Pennsylvania Turnpike, Germantown
Pike, and Plymouth Road, which eliminated the temporary diversion of traffic
onto Chemical Road since 1979 when a partial [-476 was available to drivers.
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@ Traffic on routes parallel to 1-476 have seen reductions by as much as 50
percent on certain segments. To a large extent this is caused by shifting
traffic to the new expressway, thus relieving congestion on local roads. Not
only has I-476 provided a new link for daily commuters, it also has ensured
that through traffic does not interfere with local traffic. Routes such as
PA 420, PA 452, PA 252, and PA 320 have all experienced sharp declines in
traffic, ranging from 12 percent (PA 420) to 36 percent (PA 320) since the
opening of 1-476.

® Finally, a travel time survey was taken to determine how long it would take
a driver to travel 1-476 between I-95 and the Pennsylvania Turnpike and to use
an alternative route comprised of PA 320, Matsonford Road, Fayette Street,
Butler Pike, and Germantown Pike. The survey concluded that there is a
savings of 26 minutes of driving time from 49 to 23 minutes, or a 53 percent
reduction for motorists driving the full length of [-476.

In conclusion, the completion of 1-476 and its inclusion in the regional network
have changed the way regional residents travel for their daily purposes. It has changed
the traffic patterns used to access the interstate highway system, as well as the patterns
used for through travel. The positive traffic impacts, in addition to the positive reaction
of motorists to the "parkway" appearance of the interstate highway, confirmed the need
for the long-awaited expressway. This combination of practical and aesthetic needs were
met with the construction of Interstate 476.
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