










































Page 14 Travel Demand Analysis of the Newtown Line 

a bus shuttle. This and a generally adequate supply of free parking at the work site tend to limit 
development of a reverse commute market to workers who are transit dependent. 

In contrast to the corridor defined by the R2 line, the R3 corridor experienced moderate growth 
during the 1980s, with the number of resident workers increasing roughly four times faster than 
the number of jobs, thereby strengthening the corridor's residential character. However, the 
pace of job growth is expected to increase, with both resident workers and employment growing 
by 12 to 13 percent between 1990 and 2005. 

Although the absolute numbers were smaller than the others, the highest growth rates are 
occurring in the Newtown corridor. During the 1980s, the population grew by 42 percent, the 
number of households by 64 percent, and the number of automobiles by 74 percent. Not 
surprisingly, commutation to and from the corridor also increased markedly, with the number 
of resident workers and jobs having grown by 70 and 60 percent, respectively. These growth 
rates are expected to moderate during the 1990 to 2005 period, but still, the number of resident 
workers should increase by 24 percent and employment by 12 percent. 

Taking the three corridors in aggregate, growth should be moderate during the fifteen years 
between 1990 and 2005. Population is expected to grow by 7 percent, the number of households 
by 13 percent, and the available automobiles by 21 percent. Growth in resident workers should 
continue to outstrip growth in employment, although the differential should narrow. 

Ridership Trend 
Passenger counts, which SEPTA has collected on a semi-regular basis since 1978, can be used 
to discern long-term ridership trends in the Newtown and adjacent corridors. For consistency 
in the following discussion, weekday inbound boardings will be used as the measure of ridership. 
Since the study area reaches to the end of all three lines, inbound boardings are equivalent to 
round trips and equal the number of daily riders. The number of one-way trips is twice this 
number. 

Ridership, shown in Figure 1, generally declined during the early 1980s, reaching a nadir in 
1984. In April of 1983, SEPTA assumed responsibility from Conrail for direct operation of its 
trains, and as a consequence incurred a lengthy strike. Ridership for the lines in the study area 
rebounded in 1985, and since then has fluctuated around 4,500 round trips per weekday. 

On the R2 Warminster Line, weekday ridership at stations beyond Glenside fell from 2,500 to 
less than 1,200 by 1984. However, it quickly rebounded to almost 1,900 the following year, 
but then fell back to just above 1,600 by 1986. Since then weekday ridership has fluctuated 
between 1,400 and 1,600. Warminster, the last station on the line, has traditionally commanded 
the largest share of the inbound boardings, and in 1993 boarded 520 weekday riders, more than 
one-third of the line total. Before 1985 Hatboro ranked second with respect to boardings, but 
since then that position has been held by Willow Grove. 
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Driven by population growth near its outer end, ridership on the R3 West Trenton Line 
generally has outperformed the Warminster Line, which serves a more mature stable area. 
During the late 1970s, inbound boardings at stations beyond Jenkintown totaled more than 3,100, 
but by 1984 this had dropped to just above 1,600. However, by 1987 line ridership had 
rebounded to 2,900, where it has since remained. Over the years Somerton, in northeast 
Philadelphia, has consistently boarded the most riders, with Langhorne holding second place in 
most years. Woodbourne, with its location adjacent to I-95, has seen rapid growth in boardings, 
but is currently constrained by parking capacity. Parking is also a problem at several other 
stations on this line, and in response SEPTA is currently planning to add 670 spaces at R3 
stations. As can be seen in the Fig. 1, about two-thirds of the rail ridership in the study area 
is accommodated on the West Trenton line. 

The Newtown line never contributed a significant fraction of the total rail ridership in the study 
area, remaining consistently at about 200 daily passengers until service began to deteriorate 
around 1980. From that point on, ridership dwindled until little was left by the time operation 
ceased in 1983. 





Travel Demand Analysis of the Newtown Line Page 19 

IV. TRAVEL FORECASTING METHODOLOGY 

The process used to generate Year 2010 travel forecasts for the alternatives of the Newtown Rail 
line is a straightforward application of DVRPC's regional travel simulation process. Following 
the execution of the travel simulation process, the 2010 forecasts were factored using straight 
line techniques to produce estimates of 1996 and 2005 travel. As part of this study, the public 
transit simulation was subjected to validation and recalibration, based on the average of SEPTA 
boarding counts taken during October 1989 and October 1990, and socio-economic and journey 
to work data from the U.S. Census taken in April 1990. Basically, the process consists of 
applying the following models in sequence within the TRANPLAN micro-computer travel 
simulation package. 

Trip Generation 
Both internal trips (those made within the region) and external trips (those which cross the 
boundary of the region) must be considered to simulate regional travel. Internal trip generation 
is based on zonal forecasts of population and employment, whereas external trips are 
extrapolated from cordon line traffic counts. The latter also include trips which pass through 
the Delaware Valley Region. Estimates of internal trip productions and attractions by zone are 
established on the basis of trip rates applied to the zonal estimates of demographic and 
employment data. 

Trip generation 1990 and 2010 totals for the study area are presented in Table 3. These three 
categories -- home based work, home based non-work, and non-home based -- represent person
trips internal to the region. In total, about 1.5 million person-trips originating from the study 
area were made on an average weekday in 1990. Of these, 289,000 were home based work 
trips. Total trip making in the study area is projected to increase by 16 percent over the 20-year 
period between 1990 and 2010. Total Center City Philadelphia trip destinations are projected 
to increase by about 2.9 percent to 485,300 by 2010. These trip destinations come from all 
parts of the region. Of these, over one-half (55 %) are home-to-work trips. 

Trip Distribution 
Trip distribution is the process whereby the zonal trip ends established in the trip generation 
analysis are linked together to form origin and destination patterns in the trip table format. For 
the simulation of 1990 and 2010 travel demands, a series of three gravity-type distribution 
models were applied at the zonal level. These models follow the trip purpose stratifications 
established in trip generation. Overall, average trip times are projected to increase slightly as 
a result of disproportionate increases in travel in the suburban and rural parts of the region. 

Modal Split 
The modal split model calculates the fraction of each person-trip interchange in the trip table 
which should be allocated to transit, and then assigns the residual to the highway side. [In this 
context, transit refers to all travel on public transportation, including regional or commuter rail.] 
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The choice between highway and transit usage is made on the basis of comparative cost, travel 
time, and frequency of service, with other aspects of modal choice being used to modify this 
basic relationship. In general, the better the transit service, the higher the fraction assigned to 
transit, although trip purpose and auto ownership also affect the allocation. The transit fares 
used generally reflect tariffs that were in effect in 1990 when the rail station counts used for 
model validation were collected. Table 3 also shows the transit trips resulting from the modal 
split process for the Newtown Line study area. The estimates for transit trips include bus and 
subway-elevated, as well as rail travel. The 1990 work trip modal split (3.1 %) compares 
reasonably well with the 3.5 percent modal split measured by the 1990 Census. The census 
modal split estimate should be higher than the simulated value because the Census includes 
private and interstate operator bus service, and SEPTA and NJ TRANSIT rail service on the 
Northeast Corridor not included in the simulation model output. Overall, the model projects that 
transit's share of study area trips will remain constant (just under 1 %) between 1990 and 2010, 
although the number of transit trips will increase as a result of residential and commercial 
activity in nearby suburban and rural areas. Transit ridership is projected to increase by about 
2,200 daily trips (17.5%) to about 15,000 trip origins on an average weekday, but total trip 
demand is expected to increase by 236,000 daily trips to over 1.7 million daily trips. Most of 
the travel demand increase in the study area will be accommodated by private automobiles. 

The model also subdivides highway trips into auto drivers and passengers. Auto driver trips are 
added to the truck, taxi, and external vehicle trips in preparation for assignment to the highway 
network. The average automobile trip from the study area now carries about 1.43 persons, and 
in the absence of effective policies to encourage ridesharing, this is expected to change little over 
the next 20 years. Residents are most likely to drive alone when traveling to or from work, 
averaging an occupancy of only 1.14, and least likely when traveling between home and non
work destinations, when the occupancy is 1.68. 

Transit Assignment 
The [mal step in the travel forecasting process involves assigning transit trips to the transit 
network to obtain facility volumes. Public transit riders are assigned to the specific facility that 
provides the best service (measured by waiting time, travel time and fare) from the traveler's 
origin to his/her destination. During this assignment process, a best transit sub mode (bus, 
subway or railroad) is selected and transit trips are "unlinked" into assigned boardings by station 
or stop. For instance, a subway elevated trip into center city Philadelphia might be unlinked into 
a bus trip to Fern Rock Station followed by a subway trip on the Broad Street Line to 
downtown. Park-and-ride railroad trips are unlinked into an auto approach to the nearest station 
followed by a railroad trip to the Center City station nearest to the destination. 

To estimate transit demand for the Newtown Line alternatives, a probable catchment area for 
each station was defined based on approach patterns taken from previously conducted transit on
board and station surveys. Auto approach and walk/bicycle links were then coded into the 
transit network to connect the zones inside each catchment area to the appropriate station. The 
definition of these station service areas were then checked by tabulating the 1990 Census Journey 
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to Work railroad trips from these areas to the existing Warminster and West Trenton Lines. 
These journey-to work trips were then factored to represent total daily travel using the results 
of recent on-board railroad surveys. The results of this comparison are shown in Table 4. 
Overall, railroad ridership is overestimated by 9.4 percent, with the overestimate being slightly 
larger for the Warminster Line. These Census results should be higher than the corresponding 
SEPTA counts because some of the rail riders in these totals may be using other rail lines in the 
area. Station catchment area overlaps are not directly considered in this calibration, but as noted 
below, the simulated line riderships were adjusted to account for this problem and other 
simulation model errors. 

Evaluation of the 1990 Railroad Assi~nment Results 
All sample based census and transportation planning data, as well as the models derived from 
these data, have errors associated with them. Good planning practice requires that these errors 
be quantified to the extent possible, and that corrections be made to the resulting forecasts. The 
primary transit output that is needed for the evaluation of the Newtown Rail Line alternatives 
is simulated station boardings. In order to evaluate the accuracy of the transit simulation model, 
the 1990 assignment results were compared with actual railroad station boarding counts collected 
by SEPTA in 1990. Table 5 compares the aggregated total of predicted with actual station 
boardings for the 20 existing railroad stations within the overall service area. By line, these 
aggregate errors range from 5.9 percent for the West Trenton Line to 21.6 percent for the 
Warminster Line, with about 11 percent overestimate overall. The average station error for this 
20-station group was 11.4 percent which corresponds to about 49 daily boardings per station. 
This station error resulted in part from the service area overlaps noted above and other factors. 
In order to insure that the results were sufficiently accurate to evaluate the Newtown Rail 
alternatives, the calibration error was used as a basis to adjust forecasted volumes. 

This error correction process reduced the error in the DVRPC forecasts for the Newtown Line 
alternatives to levels of 5 to 10 percent - much smaller than the average of simulation model 
error statistics for the Warminster and West Trenton lines. Any residual errors in the forecasts 
are very small in both percentage and absolute terms, and will not affect the decision to accept 
or reject a given alternative. 
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Table 4 

1990 CENSUS VS. ACTUAL BOARDINGS 
FOR THE R2 AND R3 LINES IN THE STUDY AREA 

Table 5 

1990 SIMULATED VS. ACTUAL BOARDINGS 
FOR THE R2 AND R3 LINES IN THE STUDY AREA 
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V. FORECAST TRAVEL DEMANDS 

Each of the proposed Newtown rail alternatives was tested to determine projected boardings for 
2010. The alternatives include the no-build, a 30 mph shuttle to the Fulmor station on the 
Warminster Line, a 50 mph shuttle along the same alignment, and diesel service directly to 
Suburban Station in Center City Philadelphia during the peak hours and shuttle service to Fox 
Chase during the off-peak. The service level, fare and operation speed assumptions associated 
with these alternatives are described in detail in Section IT of this report. 

Following the simulation of average weekday boardings in 2010 for each alternative, the 
patronage estimates for each line were adjusted for calibration errors noted above, and year 1996 
and 2005 estimates of line boardings made by straight line interpolation between the 1990 base 
volumes and those of the 2010 alternatives. Separate estimates of line boardings were prepared 
for stations on the Newtown, Warminster, and West Trenton lines that lie within the study area. 
The total number of daily trips on the line will be approximately twice the number of boardings. 
The boardings at Fulmor Station under Alternative 1 do not include transfers from the Newtown 
trains. 

Table 6 presents the 1996 and 2005 forecasts of daily boardings by line in the study area, 
together with 1980 and 1990 SEPTA boarding counts. The forecasts include all boardings, 
outbound as well as inbound, but historically only about two percent of the rail boardings in the 
study area were outbound. The number of new rail riders attracted by each of the build 
alternatives is also shown in Fig. 2. New riders are the riders from the study area that would 
not be on the trains had the alternative not been built. 

Under the No-build Alternative, total study area rail boardings are projected to grow slowly, by 
3.1 percent between 1990 and 1996 and by 5.7 percent by 2005. Under this alternative, 
ridership on the West Trenton line grows somewhat faster than that on the Warminster Line. 
Essentially, the latter is projected to remain stable at 1990 ridership levels, reflecting a 
bottoming of past trends, which saw the Warminster Line decline significantly (36%) between 
1980 and 1990 while the West Trenton Line declined slightly by 3.1 percent. Ridership on the 
Newtown shuttle bus remains stable, hovering around 80 daily round trips, about where it was 
in 1990. 

Under Alternative 1, total weekday rail boardings in the study area are projected to increase by 
280 in 1996 and 285 in the year 2005 for the 30 mph shuttle alternative, and by 300 and 310 
daily boardings assuming the 50 mph shuttle service. Daily boardings on the shuttle trains are 
projected to be somewhat higher - 315 in 1996 and 355 in 2005 - under the 30 mph service 
assumption, and 355 to 400 boardings assuming 50 mph operations. The shuttle boardings are 
higher than the number of new corridor riders, because a small number of persons currently 
using the R2 and R3 lines are diverted to the Newtown service. 
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Ridership under Alternative 2 (direct diesel service to Suburban Station) is slightly higher than 
that of the shuttle service, 455 and 535 in 1996 and 2005, respectively. Most of this increase 
can be attributed to increased diversions from the R2 and R3 lines as a result of the direct 
service to the Philadelphia central business district during peak: periods. The increase in total 
corridor boardings over the 50 mph shuttle is only 25 in 1995 and 35 in 2005, although it should 
be noted that Alternative 2 involved relatively limited service. 
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VI. CONCLUSION 

Historically, the Newtown Line carried only a small share of the total rail ridership originating 
from the study area, which is also served by the R2 Warminster and R3 West Trenton lines. 
In 1980, this share amounted to a little more than four percent (230 out of 5,500 inbound 
boardings). Nevertheless, the area served by the line has been growing rapidly, with population 
increasing by 42 percent during the 1980s, and a restored service should be able to attract 
stronger patronage. 

Total weekday boardings on the three lines are expected to grow from the 1990 base of 4,300 
to more than 4,500 by 2005 in the absence of Newtown service. If service is restored to 
Newtown, total rail ridership to the study area is projected to increase by approximately eight 
percent, to almost 4,900. The number of riders projected~for 2005 on the Newtown Line ranges 
from 285 under the 30 mph scenario of Alternative 1 to 535 for Alternative 2. Because the line 
draws some riders from the R2 and R3 lines, the number of new riders is somewhat less and 
ranges from 285 to 345. Although Alternative 2 attracts the highest ridership, there is not a lot 
of spread between the build alternatives. However, each of these alternatives exhibits major 
weaknesses, the first requiring a transfer to the Warminster Line, and the second providing a 
limited service via a circuitous routing to Center City. 

To be successful a rail service must compete effectively with a steadily improving highway 
product. Compounding the difficulty of building markets for rail travel is the general dispersion 
of trip ends. Although destinations are no longer focussed on Center City Philadelphia as once 
was the case, Center City still offers the largest concentration of jobs in the region, as well as 
cultural, entertainment, and educational attractions; and it is here that congestion and parking 
impediments render highway travel least attractive. It may be possible to design alternatives that 
mitigate the weaknesses noted above, and which can attract a larger number of new riders. 




