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This report has been prepared by Urban Engineers, Inc. and Cambridge Systematics, Inc., in partial
fulfillment of the contract between the Delaware Valley Regional Planning Commission and Cambridge
Systematics, Inc. to enhance DVRPC's travel simulation models. The preparation of this report was funded
through federal grants from the U.S. Department of Transportation's Federal Highway Administration
(FHWA) and the Pennsylvania and New Jersey Departments of Transportation. Cambridge Systematics, Inc.
however is solely responsible for its findings and conclusions, which may not represent the official views or
policies of the funding agencies.

Createdin 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 between the Office of the Executive Director, the Office of Public Affairs, and
three line Divisions: Transportation Planning, Regional Planning, and Administration. 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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ABSTRACT

This report documents the procedures and results of a travel time survey conducted between October
1995 and June 1996. The primary goal of this survey is to provide information on speeds for various
roadway and area types in the DVRPC region. This information will be used to enhance the highway
network and assignment procedures in the DVRPC travel model system. The survey was conducted by
driving on selected routes during the morning and afternoon peak periods and off-peak periods.

In addition, the report describes the procedures used to conduct the travel time runs, including the
use of an automatic time recording device. The method for selecting the sample of routes that were
surveyed is also presented. The results of the survey are presented by showing samples of the data output
forms and providing the travel time estimates from the survey between selected points in the region. The
procedures for converting the data to the formats required by the travel modeling software package,
TRANPLAN, are also discussed..
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Executive Summary

This report documents the procedures and results of a highway travel time survey
conducted between October 1995 and June 1996. The survey was conducted by the firm
of Urban Engineers, Inc. under subcontract to Cambridge Systematics, Inc. as Task 11 of a
project to enhance the Delaware Valley Regional Planning Commission (DVRPC) travel
model system.

The primary goal of this survey is to provide information on speeds for highways of vari-
ous roadway and area types in the DVRPC region during peak and off-peak hours. The
speed data are important inputs for the highway network used for traffic assignment in
the model system. The enhancement of the highway network and the model system’s
assignment procedures is the focus of Task 1 of the model enhancement project.

Travel time runs were conducted for a sample of approximately 1,700 miles of roadway in
the nine-county DVRPC Region. The sample was chosen to provide an adequate sample
of roadways of all of the functional classes and area types in the region, as defined both
by the DVRPC model system and the Federal functional classification system.

The surveys were conducted by the Average Vehicle Method, in which a test vehicle is
driven along each route, with the driver attempting to maintain the average travel speed.
Electronic equipment was used to automatically record travel information as the routes
were driven. Data were collected along all routes for three time periods: AM peak (7:30
to 9:30), PM peak (4:30 to 6:30), and midday (10:00 a.m. to 3:30 p.m.). Data were collected
Monday through Friday, and days with adverse weather conditions were omitted.

The sample of roadways was developed to obtain a statistically significant sample of
mileage within each functional class and area type for both the DVRPC and federal classi-
fication systems. Routes were chosen from roadways comprising a “spider network”
developed by DVRPC which connects primary and secondary centers in the nine county
DVRPC region.

The travel time data collected during the survey was compiled and summarized and is
stored on CDs. Data items collected and stored include, for each route segment: length,
overall running time and speed, and number and duration of stops. The data were com-
piled to correspond with the link-node coding of the highway network in the DVRPC
model system. This enabled the summary of speed information by functional class and
area type categories.

Cambridge Systematics, Inc. ES-1
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1.0 Introduction

In conjunction with a project to enhance their travel model system, the Delaware Valley
Regional Planning Commission (DVRPC) in 1995 and 1996 conducted a travel time sur-
vey. The survey was implemented by the firm of Urban Engineers, Inc. under
subcontract to Cambridge Systematics, Inc., the consultant for the model enhancement
project. The travel time survey constituted Task 11 of this project. This report documents
the survey effort.

The main purpose of the travel time survey was to estimate travel speeds on the region’s
highway system during peak and off-peak hours. The speed data are important inputs
for the highway network used for traffic assignment in the model system. The enhance-
ment of this highway network and the model system’s assignment procedures is the
focus of Task 1 of the model enhancement project.

Travel time runs were conducted for a sample of 1,700 miles of roadway in the nine-
county DVRPC Region. All of the roadways included in the travel time survey are identi-
fied by the area type and functional classification. A sampling process, described in
Section 2.3 of this report, identified sample quotas for each sample cell.

The results from this survey are critical input to the highway assignment, modal split,
and trip distribution components of the modeling chain and to the vehicular emissions
models. This information has been formatted to facilitate comparisons with past and
future travel time surveys. Results of the survey will be placed in the regional database
for use in travel simulation and mobile source emissions models and other projects. The
survey results will also be used for Congestion Management System (CMS) analysis,
travel time and speed monitoring, and accessibility studies to important regional centers.

This report is organized as follows. Section 2.0 describes the survey methods, including
the field procedures and the sampling methods. Section 3.0 describes the data outputs
and analysis. The appendices provide a sample analysis spreadsheet, the complete list of
surveyed routes, and sample outputs from the software used in data collection.

Cambridge Systematics, Inc. 1-1
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2.0 Survey Methodology

B 2.1 Sampling Universe

The roadway and area types defined in the DVRPC travel model system differ from those
used in the Federal functional classification. The DVRPC model roadway classification
scheme is useful for modeling purposes, in contrast to the Federal functional classification
which is more appropriate for summarizing roadway statistics. Use of the Federal
system is required for funding purposes and VMT estimation.

The DVRPC model system has eight categories of roadways. Ramps, dummy links, and
approach links were omitted, leaving five applicable roadway categories for purposes of
this study. These categories constitute a total of 13,968 miles from which to sample. In
summaries of the survey results, DVRPC’s freeway category is combined with the express-
way category and labeled “expressway.” The DVRPC roadway categories are defined as
shown in Table 2.1.

The Federal functional system is more detailed and differs for urban and rural areas. The
12 categories are described in Tables 2.2 and 2.3. ‘

Area types differ with regard to density and types of land use, density of street and high-
way networks, and the nature of travel patterns. DVRPC defines six area types,
primarily based on population and employment per square mile. These area types are:
Central Business District (CBD), fringe, urban, suburban, rural, and open rural
Adjustments to area type definitions are made based on land use characteristics and
traffic patterns. For summary purposes in reporting results, DVRPC’s fringe area type is
combined with CBD, and open rural is combined with rural.

The Federal system has two area types: urban and rural. Urban areas have a population
of 5,000 or more, and are further categorized as: 1) urbanized areas that have populations
of 50,000 and over, and 2) small urban areas that have populations between 5,000 and
50,000.

The Urban area is divided into four sections:

e Philadelphia/Trenton urban area;
e Outside Philadelphia/Trenton urban area;
e Pottstown urban area; and

e Qutside Pottstown urban area.

Rural areas are considered those areas outside the boundaries of urban areas.

Cambridge Systematics, Inc. 2-1
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Table 2.1 DVRPC Roadway Classification System

Freeway

Parkway

Principal Arterial

Secondary Arterial

Collector/Local

Includes limited access facilities such as interstates and turnpikes.

Examples are NJ 55, PA Route 309, I-95, and the Schuylkill
Expressway.

High type facilities with access control from abutting land uses and
selected grade separated intersections.

An example is 26th Street leading to the Schuylkill Expressway.

At grade facilities with two or more lanes and traffic signals.

Examples are U.S. Route 1, Roosevelt Boulevard, and some sections of
Routes 202 and 322.

Two lane, high type facilities.

Examples include PA Routes 413, 252, and 320, and NJ 73.

Provides access to adjacent land, with travel characterized by more
moderate speeds and shorter travel distances than on arterials.
Collector and Local were separate classifications that DVRPC
combined in the model system.

An example is Lockwood Avenue in Bordentown, NJ.

Cambridge Systematics, Inc.

2-2



(e e R R e s R R e e e e
1995-1996 Travel Time Survey

Table 2.2 Federal Functional Systems for Rural Areas

Principal Arterial Corridor movement with trip length and density suitable for substantial

- Interstate statewide or interstate travel. Includes freeways and non-freeway

- Other principal arterials. The Federal functional coding system provides two
codes for the principal arterial category to separate interstate and other
facilities.

Examples include sections of the NJ Turnpike and Swamp Road (PA 313).

Minor Arterial Links cities and larger towns, with trip lengths and travel densities greater
than those predominantly served by collector or local streets.

An example is Hellertown Road (PA 412).

Collector Serves travel of primarily intra-county rather than statewide importance,
- Major with travel distances shorter and speeds more moderate than on arterial
- Minor routes. The federal functional coding system provides two codes for the

collector category to separate between major and minor facilities.

Examples include Richlandtown Pike and Slifer Valley Road.

Local Primarily provides access to land adjacent to the collector network and
serves travel over relatively short distances.

An example is Cedarville Road in Pottstown.

Cambridge Systematics, Inc. 2-3
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Table 2.3 Federal Functional Systems for Urban Areas

Principal Arterial Serves major centers of activity of urbanized areas, with the highest
- Interstate traffic volume corridors and the longest desired trip lengths. Carries
- Other Freeways most of the trips entering and leaving the urban area, as well as most
and Expressways of the through movements bypassing the central city. The federal
- Other functional coding system provides three codes for the principal

arterial category to differentiate interstate, other freeways and
expressways, and other facilities.

Examples include Easton Road (PA 611) and Penrose Avenue
(Route 291).

Minor Arterial Interconnects with and augments the urban principal arterial system,
with trips of moderate length at lower level of travel mobility than
principal arterials.

An example is Island Avenue in Philadelphia.

Collector Provides both land access service and traffic circulation within
residential neighborhoods and commercial and industrial areas.
May penetrate residential neighborhoods.

Examples include 40th Street in Philadelphia and Manoa Road in
Havertown.

Local All facilities not in one of the higher systems, with direct access to
abutting lands and lowest level of mobility.

An example is East Reeseville Road in West Brandywine Township.

Cambridge Systematics, Inc. 2-4
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B 2.2 Travel Data Collection

Travel time studies can be carried out using any one of several possible techniques,
including Average Vehicle, Moving Vehicle, License Plate, Direct Observation, and
Interview. The Average Vehicle Method was chosen for this survey. Drivers traveled

along each route, attempting to maintain the average traffic speed. Electronic equipment
was used to record travel time information.

Travel time data were collected using the JAMAR Technologies, Inc. “TDC-8” in conjunc-
tion with the PC-Travel software. Currently, this equipment is one of the most cost effec-
tive systems available on the market. The automated system reduced driver
requirements for the actual equipment operation, and the driver was therefore able to
fully concentrate on driving. The driver was required to press a check button for each
intersection only during one “primary” run. For the other runs, the driver needed to
check only the beginning and end points of the run.

To ensure data accuracy, the equipment was recalibrated regularly. The speed estimates
are dependent on distance, which depends on the tire radius of the survey vehicle.
Because driving so many miles causes significant changes in tire pressure, it is necessary
to check and reinflate tires frequently. Each time tires were checked, the equipment was
recalibrated to reflect current tire conditions. The calibration factor was also checked
during downloading of data from the TDC-8 to the computer.

Once data were downloaded, travel time data were input into a spreadsheet. An example
Lotus 1-2-3 spreadsheet is presented in Appendix A. To enhance data accuracy, DVRPC
road segment distances and measured field distances were computed in the spreadsheet.
In addition, AM, Midday, and PM data were compared. Lotus 1-2-3 macros were created
to perform all comparisons against preset accuracy thresholds. Generally, up to 10
percent variation was considered satisfactory although that standard varied with link
length.

Data collection started in the fall of 1995, at which time about 200 miles of roadway were
surveyed. This period was used to finalize the sample size for each data cell and to test
equipment and overall operation of data collection. In January of 1996, the second phase
of data collection was begun. For the remainder of the survey, three vehicles were used
every day. Daily data collection activities, for both the fall of 1995 and spring of 1996,
included the AM peak period from 7:30 AM to 9:30 AM, the midday period from 10:30
AM to 3:30 PM, and the PM peak period from 4:30 PM to 6:30 PM. For each surveyed
route, travel times were collected three times per direction for each survey period.

Since DVRPC recommended that all weekdays be included in the survey, data was col-
lected Monday through Friday. Days with adverse weather conditions such as snow, ice,
rain, and fog were omitted from the survey since adverse weather conditions can signifi-
cantly impact travel speed. Each survey vehicle was equipped with a cellular phone, and
the drivers were trained to report any change in weather conditions. The survey supervi-
sor decided if it was necessary to cancel data collection.

Cambridge Systematics, Inc. 2-5
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All drivers sent into the field were equipped with maps and route descriptions. Route
itineraries were obtained by consultant team staff making untimed runs prior to the days
on which the routes were to be surveyed. These itineraries were sent to DVRPC for
review before the runs were made. Drivers were required to confirm their knowledge of
each data point on their routes. This procedure ensured accuracy of the data collected.

During the data collection, drivers were instructed to perform the “primary” run for the
second of three runs. The first run was used to clarify any possible uncertainty of check
point locations since only the beginning and end points were necessary to be recorded.
The third run was left as a safety, in case an error occurred during the second “primary”
run. In that case, the third run would become the “primary” run.

B 23 Choice of Roadways

Table 2.4 provides a summary of the key elements of the sampling plan. To
accommodate the need to use the federal system for funding purposes and the DVRPC
classifications for modeling purposes, the roadways in the DVRPC functional classes and
areas were cross-tabulated with the federal functional system. This resulted in 24 DVRPC
cells and 12 federal cells from which to select the roadway sample.

The approximately 1,700 miles of roadway to be included in the travel time survey were
identified by area type and functional classification. The sample was stratified and
spread over the two categories, DVRPC or federal. Every road segment was identified
according to the two categories. The goal of the sampling strategy was to come up with a
sample that is a reasonable representation of the defined population. Using a stratified
sample was more efficient in terms of the number of cases needed for a given level of
error since the strata were selected to include cases similar to one another. With this
lowered variation within strata, fewer cases were needed for accuracy, although the
selection included an oversample since an attrition rate due to accidents, construction, or
other events was expected. The limited distribution of roadway classes in certain area
type categories precluded the use of a proportionate sample; therefore, a disproportionate
sample was chosen. The sizes of the sample in each cell defined for sample selection
purposes were based on the expected coefficients of variation and total numbers of
roadway segments in each cell.

The Project Team determined the sampling rate for each cell, with the quotas based on
the selected cell definitions in the federal and DVRPC classification systems. The
sampling process met quotas in both systems, based on a predetermined level of
confidence. Each of the nine counties in the region was represented in the sample, but
there was not a quota relative to sampling by county.

The selection of roadways was not a truly random sample in that:

e Some roadways were not available due to construction activity;

e Roadway segments had to meet criteria for length of test run;

Cambridge Systematics, Inc. 2-6
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Table 2.4 Key Elements of the Sampling Plan

Population

Cell Variables

Units in Population

Selection Strategy

Sample Size Requirement

All roadways in the nine-county DVRPC regioni
Roadway classification and area type

Roadway segments totaling 13,968 centerline miles
Disproportionate sample

That which will minimize error over the full set of sampling
cells

Cambridge Systematics, Inc.
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e Only segments that were on the network in 1990 were included (e.g., the Blue Route
(I-476) was not yet opened); and

e Sampling considered what was practical and efficient for the conduct of the survey.

A system of radial and circumferential routes, similar to that used in previous DVRPC
travel time surveys, was used to determine the sample. DVRPC provided a “spider net-
work” that identifies two locations in each of the nine counties. The county seat was the
primary location, and a township or borough building in the rural portion of the county
was the secondary location. These survey locations formed the nodes, and the links in
this spider network formed the actual routes from which the facilities to survey were
selected. A list of the counties and network nodes is presented in Table 2.5.

For each link in the spider network, the Project Team surveyed portions of two different
routes. The first route made maximum use of any freeway or high-type arterial facilities
available. The second route followed more localized facilities not included in the first
route. After plotting the routes on the map, segment mileage by route and area type was
tabulated and compared to the total universe by route and area type. Some segments had
to be omitted to keep within the overall total distance of 1,700 miles, and additional seg-
ments were added to the sample for route types and areas that were not sufficiently rep-
resented, to make up the required 1,700 miles. Short spurs were added to the major
routes to serve such areas and to increase the sample of collector and local roads.

The method for choosing specific roadway segments to be included in the survey
involved the following steps:

e Setting quotas for each cell from the DVRPC Federal Classification Summaries by
County;

¢ Using as many roadways in the DVRPC spider network as possible to meet the
quotas; and

e Selecting additional facilities to completely fill the quotas.

These steps are discussed below.

Practical considerations, such as connectivity of the individual speed runs and varying
segment sizes by location, affected the number of miles of facility by category which

could be included in the survey. In addition, it was necessary to ensure a reasonable
spread of facilities by category and by county.

Step 1. Setting Quotas by Cell

Statistical sampling theory was used to determine the number of miles of roadway to be
sampled in each of the DVRPC and Federal cells. The following information, and the
sources for each, were required:

Cambridge Systematics, Inc. 2-8
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Table 2.5 County Seats and Network Nodes

Primary Location/ Secondary Location/

County County Seat Township/Borough
Pennsylvania

Bucks Doylestown Borough Quakertown Borough

Chester West Chester Borough City of Coatesville

Delaware Media Borough Birmingham Township

Montgomery Norristown Borough Pottstown Borough

Philadelphia City Hall NE Philadelphia Airport
New Jersey

Burlington Mount Holly Borough Pemberton Township

Camden City of Camden Winslow Township

Gloucester Woodbury Borough Franklin Township

Mercer City of Trenton West Windsor Township

Cambridge Systematics, Inc. 29
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e Number of two-way miles by category, available from summaries prepared from the
DVRPC TRANPLAN highway network.

e Average segment sizes by category in miles, where the length of a highway segment is
defined as the distance between signalized intersections on non-freeways (as in the
Highway Capacity Manual) and as the distance between entrance ramps on freeways.

o The coefficients of variation for individual speed observations by category, where the
coefficient of variation is defined as the standard deviation divided by the mean value.
Limited information in the Manual of Transportation Engineering Studies and Highway
Capacity Manual suggested that a coefficient of variation of 0.2 was a reasonable esti-
mate for speeds on all facility types. Actually, since a constant value was assumed for
all categories, the quotas by category did not depend on the exact value of the coeffi-
cient of variation;

e The confidence level to be used in specifying the precision of the mean travel speeds
by facility type/area type category. A value of 95 percent was used in the preliminary
calculations; the quotas by category are also independent of this value.

e The total two-way miles to be included in the sample (1,700).

A final quantity of interest was the precision of the average speed estimates to be
expected for each category, expressed as a fraction of the mean values by category. This
quantity was kept constant for all categories, but varied overall to allow the total sample
size to be kept at 1,700 miles. Thus, the outputs of the quota setting process were the
miles of roadway to be sampled in each category, and the expected precision of the
resulting mean values by category at the specified confidence level.

Because both the miles of roadway by category and the number of segments by category
were relatively small compared with the ‘populations’ normally used in sample size
determinations, the relationship used to compute quotas by category is the standard sta-
tistical equation for sampling from a finite population (See, for example, Elementary
Sampling for Traffic Engineers, Eno Foundation, 1962, page 63). Tables 2.6 and 2.7 provide
the results of using this relationship on a trial and error basis to obtain a total sample size
of exactly 1,700 miles. Table 2.6 provides the preliminary estimates for the DVRPC classi-
fications; Table 2.7 deals with the Federal classifications. These tables show that the preci-
sion obtained for the averages in the DVRPC categories is 3.2 percent of the mean (at the
95 percent confidence level). For the Federal categories, the corresponding precision is 2.8
percent of the mean.

Tables 2.6 and 2.7 also compare the sample requirements with the miles per category in
DVRPC’s ‘spider network’ of connections between county seats and township/boroughs
in each of the nine counties in the DVRPC study area. These comparisons show that the
spider network had to be augmented with additional facilities in 13 of the 16 DVRPC
categories, and in 10 of the 12 Federal categories. In the remaining three DVRPC catego-
ries and two Federal categories, some of the specified miles of spider network facilities
did not have to be surveyed. These categories are Principal Arterials in area types Urban,
Suburban and Rural for the DVRPC classification system; also Principal Arterials (Other)
and Minor Arterials, both in the Urban area type, for the Federal classification system.

Cambridge Systematics, Inc. 2-10
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Steps 2 and 3 discuss how subtractions and additions were made to the spider network to
obtain the final survey sample.

Step 2. Deleting Spider Network Facilities

Table 2.6 indicates that 244.7 miles of spider network facilities in three DVRPC categories
were not required in the sample, while Table 2.7 shows that 443.9 miles in two Federal
categories were not required. It was not possible to meet both of these criteria; in order to
provide the greatest opportunity to meet all quotas, approximately 444 miles were
deleted from the spider network. The facilities deleted were ones which had codes in
both of the following subsets of the two classification systems:

e In the DVRPC system, Principal Arterials in area types Urban, Suburban, or Rural; and
¢ In the Federal system, Principal Arterials (Other) or Minor Arterials in the Urban area.

Table 2.7 provides the numbers of facilities deleted from each of the Federal classifica-
tions. Table 2.6 indicates that most deleted facilities were Suburban, followed by Rural
and Urban facilities.

Step 3. Selecting Additional Facilities for the Sample

The final step in the sample selection process involved choosing the additional facilities
required to reach 1,700 miles of facilities for inclusion in the travel time survey sample.
About 689 miles had to be added in this step. Each cell of this table was processed in turn
as follows:

e From the cell total, the smallest of 1) the cell value; 2) the remaining total needed in the
cell’s DVRPC category; or 3) the remaining total needed in the cell’s Federal category
was determined. This was the desired number of miles of facilities in the cell to be
included in the sample.

o The cell value and the remaining totals required in each classification system were
determined by subtracting the amount to be sampled from each.

e The next cell was considered until all cells had been completed or until all sampling
requirements were met.

Once these desired sample sizes by cell were determined, the maps and total network
data base were used to select specific facilities and routes to be included in the sample.

Detailed descriptions of the routes surveyed were transmitted to DVRPC for review and
concurrence prior to actual data collection. A list of the surveyed routes is provided in
Appendix B.
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3.0 Summary of Results

The travel time survey data collected was compiled and stored on a CD. While it is
impossible to present all of the data in this report, this section provides a summary of the
data outputs of the survey and the analysis performed with the data.

B 3.1 Data Outputs

The PC-Travel software produces a number of tables that summarize each travel-time run
and are also available to compare runs of the same segment. A computer printout docu-
menting the data collected were produced for each run. Summary tables documenting
the numerical data collected include the following elements for the overall run and for
each link:

e Length;

e Overall running speed (travel time);

e Stops;

e Time below 0, 10, and 30 mph; and

e Fuel consumption.

Summary graphics were also produced for a selected set of road segments for demonstra-
tion and presentation purposes. The summary graphics included:

e Summary speed/distance profiles;
e Time/space trajectories;

e Speed profiles; and

e Time-based speed profiles.

A sample of PC-Travel software output and summary graphics is presented in
Appendix C.
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B 3.2 Conversion to Network Data Formats

Data outputs from the PC-Travel software were analyzed and reduced onto spreadsheets.
Travel time information based on run check points were correlated to the travel time
information based on DVRPC model network map. A Lotus macro system was created to
ensure satisfactory accuracy of input data. A Lotus file documenting the travel time
based on the DVRPC network map was provided to DVRPC on a CD. A sample of the
Lotus file is presented in Appendix A. Data items included in spreadsheet are:

e Roadway name

e Direction of travel

¢ ANODE and BNODE of each corresponding network link;

e Federal and DVRPC simulation functional class and area type;

e The type of intersection traffic control; and

¢ DVRPC model distances.

B 3.3 Summary of Observed Travel Times

Table 3.1 shows the average travel speeds by area type, functional classification, and time
of day obtained from the highway travel time survey. These speeds will be used in
updating the speed-capacity lookup tables for the DVRPC model highway network in
Task 1 of the Model Enhancement project.

Tables 3.2 through 3.4 show the travel times between the 18 “centers” listed in Table 2.5
for the a.m. peak, p.m. peak, and midday periods respectively. Tables 3.5 through 3.7
show the average travel speeds between the 18 “centers” for the a.m. peak, p.m. peak, and
midday periods respectively. The information in these tables is weighted by link length.
Since other weighting methods produce different results, DVPRC should investigate other
procedures before using these travel times and speeds in detailed traffic studies.
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Table 3.1 Average Travel Speeds from Survey by Functional
Classification and Area Type

Area Type
Functional Classification CBD Fringe Urban Suburban Rural
AM Peak
Freeway 35.5 41.3 40.5 53.7 59.9
Parkway 26.3 47.3 59.7 54.4
Principal Arterial 15.2 19.6 19.8 30.4 394
Secondary Arterial 12.0 13.6 18.6 30.8 411
Collector/Local 15.8 17.9 329 38.9
Midday
Freeway 39.1 51.7 54.5 57.7 62.7
Parkway 54.1 53.5 57.5 56.9
Principal Arterial 14.1 21.9 20.1 30.3 40.1
Secondary Arterial 11.6 12.9 18.9 31.2 40.9
Collector/Local 141 18.2 32.6 38.3
PM Peak
Freeway 27.4 40.8 49.8 54.0 60.6
Parkway 523 52.9 57.0 53.9
Principal Arterial 13.1 18.8 19.8 28.8 39.0
Secondary Arterial 114 14.5 19.2 30.3 40.7
Collector/Local 8.5 17.5 31.1 37.8

Cambridge Systematics, Inc. 3-3



TE'TT | S8'ET | 86'CF | €8G9 | 19°G9 | FEOIT | 9940T | ZE'€IT | SO'SET | €166 | TC06 |2e¥8 | 0TT9 [816S | 6809 | ¢L06 | ST'89 urpueL]
61'CC SI'TF | 89°CC |90CS | $9°09 | €996 | 9298 | Z0T6 | CLSIL |¥0'€6 | €TH8 | €8s | 1195 |60°€S | 085 | ¢F69 | S6'TF Amqgpoopm
FIPC | 84°0F LE9Y |00Ch | 841F | 1998 | 19'86 | THFLIT| L0'SET | €T°0CT | 69°£01 | ¢e's0T | 0z'e8 | 8108 | 6818 | 8268 | 0EH9 MO[SUIM
6LVY | T9TT | T8EY 10°6C | 6648 | 8S°€L | 80°€9 | 6889 | ¥ST6 |V0°06 |91T9 [7886 |654L |LEVL | 2999 | LE9% | 4481 uapure)
09'29 | 082S | 8¥ey | 16'6¢C G6'Cl | €SFF | €995 | L&F6 | CO'SIT | TT'611 | €T16 |684TT | £6°£0T | SSTOL | 69°¢6 | 0£0S | ¥8°LF Afr0H yumo
99'99 | TI'T9 | $SCH | €T8€ |TLEL FOPS | $1°99 | 69°C0T | $€9C1 | EV'LTL | 6566 | TT9ET | 68°STT | £8°CIT | 10°ZOT| ¢9'8S | 9198 uoydquUIdJ
08901 | 0SC6 | 89'C8 | 1969 |CT6E | S9'8Y LIPT | 688G | 9C4L |COSIT | €8°6TT | €£°GST | 61°6€T | 09°EVL | 68°81T| $8°07 | 79S8 | I0Spurm isam
€8°8IT | ESF0T | 1L¥6 | $9'I8 [STIS | 8909 | LEFL O0T'Z¥ | ZF'S9 | €CC0T | $O'SIL | #6°€PT | 0£'8CT | 1LCET | 00°80T | S6'6C | SLVL uojudL],
9¢'9¢T | 6TFLL | €OFET | 0S°16 |L6C6 | OF'T01| 609G | SOFF LU%C | €619 | 9604 |0146 |#S¥8 |SV'SOL | c601L| 20%p | 0294 umoysafhoq
TT°9€T | S8'0ET | G0'9ST | TT'STT|99'SIT | 60°STT| 84'8Z | 499 | €F¥¢ 84LE | SV0L |6%8L |6¥6L |CL66 | 06'G0T| €649 | 11001 umoEnd
GE'86 | 60°€6 | 6T8IT | LT66 |¥6LTL | TS9ET | 04F1IT | 99°T0T | GE'09 | ¥6'GE LESE | €L0F | €41y | 9619 | $1'89 | G8°€0T| LI'¥8 umo3soJ
£E68 | 1198 | ££'80T | 68'F9 |95°€6 | $PI'TOT| 89'601 | ¥9°46 | OT'FS | €8'19 | 18'6¢C 1Sy | S4Te |99°€S | cesb | 98°68 | 6L6F UMOJSTLION
8C°E8 | C08L | TTEOT| 9€°66 |PLSTL | TCLEL| L €W | €£1E1 | 0188 | 96'9Z |¥O'T¥V | 10'SH 9997 | 94VT | £L0°€S | T8TTI| 8LV6 A[[1AS31R0D)
1609 | S9'SS | G808 | 66'9Z |4£901 | S6FT1| OTHTL | 60°CTL | S9°9Z | 6€GL |LV'6E | 95€E |¥TET VI | 6£0€ | 04°T0T| £9°SL 19159YD IS9M
1265 |SV¥S | 9964 | 6464 |LTSOL | SLZELT| $8°9CL | €4GIT | €186 | €666 |I¥EY | $0'SS |91°6T | 04T sS6T | ¥ETOT| T€8L wreySurwg
898G | CTES | TH8L | 67'€9 |91'T6 | BL00T| 6166 |80°88 | F9L6 | 866 |9VE9 | ceeb |948% | €59z | 199C 699L | 9908 BIPAIAL

. . ) ytodary
686 | 89TL | 0848 | 646F |T8TS | OF'19 | 1466 |098T | 0TThy | 9899 |19°€0T | 41°C6 |€8'8TL | 99°GTL | L6611 | 9zG6 €048 ey d AN
1829 |$9°0v | €219 | G441 |T99% | 00°6S | TTS9 | 1T%S | G668 | 09°€8 |VEFL |99 |cIe8 | €069 |VWEL | e18% | ¢Ley eH &1
i g -] ) @) =) 0
= 2, 2, A 8 = = g 5 3 g Y g A g 5|5 o | 1eas fyuno)
| |g |8 |z |8 | |§ & |5 ¢ |8 %24 SE | B
5 lg |2 | |z |§ |§ s | g |E|§|2]|z2|¢% | OB
< ) ] o g b m & @ ] :
< 2 s ES ) E
=3
dysumor/wag Ajunod) — imog yvad WV
Awmﬁwﬁmzv XLIJRJA] oWIL] [9A®I] ralS o[qeL

3-4

Cambridge Systematics, Inc.



1995-1996 Travel Time Survey

e | 8eve [y 2699 6999 | €U60L| 50901 | 822l ] e8 IhL | €890L| 1026 | 6vL8 [S0L9 | 1449 |S€99 | #¥16 | 9009 upfuesg
8912 a0y |¥UTT |2098 | 1299 |9ss6 |wuvs | L0'101|ceeel | €986 |ge8L |ev1s |S09 |18 [se09 |#r0L | 9s8e Amgpoom
€TVT | L30F 0S¥ |99Th |€eTh | L8 €09 | C0bTL| LI'SST | 00°9TL | 06'T0L | 99°801 |cz88 |ss'ss |zou8 |ooes | 1419 mo[suIm
0T | ¥eTe | 1618 057 |69TF | 60FL |L0€9 | OF6L |SSOLL | 6998 |8TLs |0LL6 (8808 |996L |26 | b8y | 60°LL uapure)
9069 | 697 | S8VF | 0662 0LEL | ety |6ves | ¥L66 |6UTEL | 1LSTL| 0898 |49t |06'601 | 18°60L |#5'88 | 0g'6v | 1U9F |  ATIoH yumoy
T8 | w09 | 16'€r | 9948 |TsEL 0878 | 9589 | 06'90T | 9TTEL | LFETL | 90F6 | SFFET [99LTL | LGLIT | 0896 | 902G | L8'€S uopaqUIRg
LFVIL| 086 | 9206 |T€SL | TSy |€86s POEL | 956G | ¥ET8 | 08'STL| TU'TCL | €5EVT |£8'6LL |0S9TT | 1686 |1€Th | w89 | ospurmisom
9G'TIL| 0668 | ¥F20T| TIL9 | 6¥LS | 1099 | 95F1 U6V [9TTL | TLSOL| €0T0T | SHEET 64601 |THILL | €788 | €TTE | PO'8S uojuaLL
8°0€1 | TZ'60L | 10'6ET | €798 | 0666 | 6V°E0L | T6HS | 0S'ER (916 | €189 |8599 |eLL6 |€9€8 |SUSOL |sLL01 8gey | 951L | umosarhoq
16Z€1 | 6121 | 86°9GT | OT'TLL | L6611 | 9U'STL | 8TZL | 9199 | 6T'ST 8v9¢ | €569 |8U8L |9L8L |SUz6 |19€01 |ST89 | €296 | umopoqend
SP'IOT | €466 | ZG°0TL| 1¥'68 | 2G€el | 1LTET | LIPIT | ST'EOL | 8129 | 10'4€ goce |zt |ocTy 6909 |sT29 | wsor | 9870z umolsHOd
6¥'6 | L0'€8 | 0TTIT|8T09 |6£¥6 |8ST0L | 66801 | 1626 | 9%09 |1€'89 | 9072E W8y |PEve | 6895 6605 | 6698 | €4TF UMO3SHEION
2678 | 0TLL | 66101 | SL96 | €9'IEL | Z8'6ET | S9THL | €9°IEL | L0°S6 | L98L | 89°TH | #2'sy v/ |8LTe |oLTs | 1L02L | S668 a[r1asaze0)
€199 | 178G | 0268 | 9644 |¥8TIL | €0°TTL | 08°TTL | 8L 0L | 84°€8 | 198, |T9Th |S69¢ |<sese 1T [v91E | 9866 | 9gTL | aosauDIsIM
o109 |$¥PS | €T6L | 66€L | L8801 |90°LIL | 99°9ZL | €9°61L | 687101 |1U66 | TIT9 9068 |08TC |06%¢ veer | 1701 | 1o | weySunug
€679 | 1996 | 0VI8 |0£€9 |TWi6 |09°G0L | 6166 | 188 | ¥H20L|62°€0T | 0599 | 00Ty |8TTS |T68T | 86T STLL | L6 eIPIN
yodary
9768 |09L9 | 908 | 18FF |SC6v |¥5LS | ¥ee |TvST | T8Lv |L68L | €VSTL|€hL8 |TL6IL 909 |69°20T |0LbL 1677 e[Nd AN
1099 |Seeh | 8¥IL |950T |£9FS |9879 | 1269 |618S | 99T |6L€01 | T8TL | ey | €968 |e469 |vESL |s£0S | LLv e A1

&3] [e) ) [ ] 0 w 0
= & |E |2 |2 g | |5 |8 |& | & |8 |% | | 5| 5 |EF| z| wshumD

5 lE | [P g g |5 |7 |g| g |5 |§|&|8|¢ OB

3 = |8 | 2 : | 2 5057 | 2 .
g 2 A B g | B
-t

drysumoy/1wag Ayuno) — Amog] Ywad INd

(S9INUIA) XIIJeJA] QWI], [9ARI], €°¢ d[qEL

3-5

Cambridge Systematics, Inc.



1995-1996 Travel Time Survey

91T | 1FPT |L81F |6989 €601 |SPT0L | IFSIT| IZTEL | 866 | 9848 |81'€8 |0T6S |86'8S 1819 |86'68 |89'8S urppueLy
1712 90'TF (€807 |80FS | 0679 |00T6 |IFI8 |LEWE |900TL | L6606 | 9LTL [LI6L |6L'SS |L6WS (€84S |V6'89 |V9Le Amqpoom
LY | 67'1F 69Fh |0€Fh | 06'€h |T6F8 |T0'S6 | E8'9TL|TSTHL | PL'SIT | TTS6 |¥6'€0L | 96'6L |PL6L |09T8 |€L98 | 0109 mo[surpm
0FEY | 10TT | 0L'8Y 68T¢ | IV | 6904 |0009 | 96TL |S986 |T86L |SETS |66T6 |€LSL |1S°6L |9T'6S |sLiv | €29t uapure)
S069 | TOIS | 9ETY |8F'6T TEEL | P90V |L0S | 16 |PSTIL | 8F°80L | 10008 |STOTL | FE'SOL | TL'GOT 2848 | 0008 |68F% |  ArroH junow
€929 | 698G | ¥6Th |959€ |66TL 1905 |1£09 | 6%€0L|I8FCL | SSSIT | 8048 |T€LTL | IFTIL | 61TIL |68F6 |L0LS | 9618 uojRquIag
ECTIT| $EP6 | 1998 |0TTL |0ETH | 08°0S 8ETL | 98'SG |8F9L |6I'IIT | 19°G0T |P6'EFT | TT6LL | €LFTL |80°86 |8I'6E |TLL9 | Iospurmisam
EUTLL | 768 |0€'86 (0929 [96'€S | 9729 |¥6EL P89V |L¥'L9 | 8101|0996 |€6FEL | 0ZOLL | TLSIL |L068 |LI0E | 1485 uojuaIy
LUSTL| 84901 | 9V'TEL [ P98 [LS16 | L000T|SSTIS | 9670F 129 | 2609 | 4595 (2988 |00FL |86 [T8'66 |L0OF |80°99 umoysafhoq
68°FETL | 06'6TL | PSS [€0°80T |T6TLL | THTTL | 06TL |1€T9 | 16€C ELVE | 8T€9 |PE9L |S8LL |1¥L6 |0S'SOT |9F°€9 | LF68 umorNeNd
8100 | 61°G6 | €8'611 [L1'68 |ILTCL | €6'6CL | ETOIT [¥S66 | PIT9 | STLE €LEE |€9TF | PIEP |04T9 [640L |69001 | 8E'69 umosyog
OU'T6 | 6418 |00'80T [S968 |61°C6 | 15001 | 9SE0L [L6T6 | 86TS |SETY | L670€ 8987 | 90E |€6€S |9WLh |FBTI8 | 98'6E UMO3SHLION
7SS8 | 5908 | 61°SOT |16'66 |9TEEL | 8ETHL | EU'SET | pSLTl | 0028 |€1'8L | 0607 | SbLb 06'8C |¥TST (1298 |¥TTel | 6TL8 a[[1as2320D)
SLT9 | 9LLS |0VT8 |TULL |LEOLL | 6S°8TL| 60T |SEOIL | 69FL |€58L |0€TH | PI'GE |98'%C 16T |Thee 7866 |9U'€L |  101sauD I59M
T€09 | €€°GS | L66L |69°FL |P6'LOL | 9T'OTL|06'8TL [ IE'BIL | 8516 8696 |SI6S | €0TS |TTHT | LE€T 66:0¢ | 8LLOL | TI'I8 weySurug
TL09 | €LGS | LE08 |6899 |€V66 | S9LOT|6L66 |0T68 | SP'S6 |STO0L |20€9 | 00y |L6'1S |¥TLT |€98T L98L | 10°TS eIPIN
yrodary
606 | 069 |ST06 |9TLy |8L1S | ¥T19 |L06E |8V'ST | 8¥Fp |LI'0L |88F0L | 01T8 |¥ETCT | 866 | 0S'E0T [S8'9L 6v°9¥ eIy AN
0099 | 19%F |Z80L |LFTe |10°68 | €2'€9 |8E'99 |6£GS | 8999 |L£T6 |8€99 | 16LE [SI'8L |€5€9 |9e'SL |1L8F |9Tsh TreH 410

V] o) ] — ] @) = 0

g z = B 5 g = 3 g ® =3 g g = 5 = 2Z =

5 |8 5 2 g |8 | | & |& |8 |2 | &/ 38 & (35| 2
= & 2 2 5 g < e ) 13 S & e A g 5 S 3 ) jeag Ljuno)

=3 o =1 = =1 g < B ®

= | & z . z | g | F g g | 3 ) 2|z | % Bl OB

2 S |5 | & : |z | F| & | & ;
& g 5 g 3
=]

dnjsumo]/jvag Ajuno) — Avppin

(SOINUTIN]) XIJEIA W], [9ARIL, F°€ d[q¥L

3-6

Cambridge Systematics, Inc.



1995-1996 Travel Time Survey

66V | ¥8E | SS€ | L1v | 0Ch | CIv | 846 | €0 |Tee |80V | 0% |862 | 9cv | 0Sv | 8€v | 642 | ¢6C urppues
T8y 98¢ | 0TC | €26 | 9% | 09 | 8% |8Sc |v¥sc |¢€ve | 86 |9/ | 866 | 1Tv | ¥IE | LIk | 981 Amqpoom
08e | 68¢ rcec | sev | v | sew | Tee |esc |[voe | see |99 |ee | se [cov | 916 [ | 9w mopsurp
oee | e | ree gov | 9zv | gov | 96e |z |Toe |sec | 19 |ss¢ | woe | goe | g8t | oz | ow )
cov | Tie | Lev | g€ T9e | 6T | TTv | 008 |81 |TTe | 06 |TIe | ¥6r | 92 | TS | ver | 96¢ |  ArroH yumow
ow | sec | ey | TP | 99 o6e | 86c |16 |o0ee |eee | s0e |gee | 608 | 6€€ | TuT | vTe | LiE uoyaquisg
oev | T8¢ | Tev | sev | 08 | €€p T |69 |08 |86 | 96C |¥se | Lee | v¥e | LTe | T | TSe | zospurmisom
vie | 68¢ | Vv | 608 | T | S€v | PIP 1% |¢9e | 99¢ | 8 |e¥e | gTe |gge | ¢Ie | 66 | €€ uojuaLy,
9T | ST | 8¢ | 9Tr | TIe | €2€ | ¥Le | SFE vse |l | 9ec |eve | see |zee | 8vC | Ter | vee umoysahoq
gee | 99t | 18z | 65z | 67e | s | 9ue | Lse | Use vie | Tl |$8c | ¢8c | €8c | vee | gt | 69¢ umopEND
ey | 9% | 8%e | €Lc | vog | 91 | T8 | 0e |s88E |€6e vie |T0v | Tov | 06 | L¥E | 97E | 6'8C umospog
oce | ¢% | €L | 0%z | Ter | 80 | €€ |97 |0TE |TSE |66 St | O | ST | Ter | 8t | §sT UMO}STLION
o0v | T8¢ | €8¢ | 06z | g1 | 9T | 8u€ |69 |08 |96e |66E | ¥TH €ve | 8L | 6€€ | 68T | 62 N e
ozp | zee |Te6e | iz | Lo |0z | 8u6 | 698 |Tse |98 |08 | T |€se oy | 8T | Tie | 9% | xiseydisom
9% | €1F | S0v | L0g | €6c | ¥¥E | 68 | T8 |08E |08 |€L | ST €6 | T9E vse | L8 | L9t weySunwg
ver | Lze |9 | g6l | Tor | Usc | 886 |Lue |6 |e€e | L9 | W |€se | 0FE | TTF 6 | 661 PO

: : . ) ) . . : : . . : yodiry

L9 | Tor | 69¢c | w6l | Ter | 0Te | ¥os | 9IS | L0 |9ee |¥ie | ¥Te |Tie | TET | ¥ET | L6l v91 e[y AN
00 | zoc |08z | szl | oTe | ve | L9y |99y |csst | S1€ | vee | v9e |91e | T | 6Lt | S0T | T'€C 1eH 610
r |2 |2 |8 |5 |5 || |§ |2 |2 |8 |8 |5 |8 |5 |gg|é&

) 2 @ 51 < 2 g 3 = @ 2 <
£ g & & g 8 s g 3 g g oy g A g 5|82 | = jeag Ajuno)
5 1 |2 % |z |2 |g |7 |g | |E|¢§|z|F|% R OB

2 e | 8 a 3 3 3 5 1 2 | B :

g 2 5 & ]
-t
diysumor/1wag Ayuno)) — imogg yvad WV
(HdIN) XIeJAl paadg a8eraay  6'¢ d[qelL

3-7

Cambridge Systematics, Inc.



1995-1996 Travel Time Survey

6'67 | 94E 89¢ 0'1¥ Viv | 91v €8¢ | 1'8C L0 a'8¢€ 9'1€ ¥'8¢ gec | ¢Iv oy | LLT £0€ urpjuery
g6y 0'6E 9'€C 00e LCe | £€9¢ yae | g¢€C 6'vC €ce v'ac 1'9¢ 99¢ 1'8€ 98C | 60C [AVr4 Amqgpoom
6'LE 8'8¢ 01 ey qey | LEY g0y | T9¢ 8'9¢ e '8¢ 9¢ q9¢ | 94E S6c | ¥4C 49T MOJSUIM
g'ge e | VLT £ye aLe | €0¥ 96t | 9'€C (414 0'1e 9C T'6C 0sC | 98¢ ¥0Cc | 861 191 uapure)
£'6¢ g1e | ¥y q'8¢ 6'9¢ | 0% 9%y | 98¢ 20e T'ee 9'0¢ ¥'ie 88C | T'Ic 99¢ | 00¢ L0e A[10H yuno
L0y ye | €Y L1y '€ €0y Viv | ¥0¢ q'1e vye q'ce L'Ce q0e | 97¢e 88C | T¢ce T¥e uojquId g
0¥ 69t | VI oy 91y 6E 8TV | 99¢ £'9¢ 9'9¢ 8'1¢ ¥'8¢ T'6E | 0'6€ ¥6c | LS 8'cy JI0SPUIM IS9M
£9¢ 9'¢E | €8¢ 9'LE 0cy 00v | 607 9Ce 8'¢ce 8¥¢ e 04e 08¢ | 08¢ '8¢ | 64V qcy uojuaL],
8'LT q'ee | 09¢C 6'ct £0¢e 0CE | 98¢ 6%¢ £'6¢ £re (A1 've ye | ¢ee q'qc | 96¢C 6'7C umolsafhoq
0€e ¥9C | 64¢C 6'9¢ L'1e 0ee | ¥'8¢ 09¢ | 04¢€ L'8¢€ gee 062 6E | vee 6'ce | €Ce 08¢ umoydEnd
607 9¢e | T¥E voc q1e L'TE | €8¢ 89¢ | LLE '8¢ 8'6e 6E L'6E | 86€ ¢se | 7T £ye umoispod
vee 8%C | 99¢ 8'GC 6'8¢C L0E | 9%¢ qce | LLT L1e TLE 91y 8Yy | LTV 1'ZC | 9'9¢ qo¢ UMO}STIION
8'0% Q'8¢ | L'8¢ L'6C 8'0¢ 0ce | T'8¢ 69¢ | TSE 8'8¢ £€6g 9'6¢ oee | O1¥ Sve | ¥'ec ¥'6C Jq[IAsaze0)
S0y ¥LE | 0°8E 8°9¢ 6'8¢ v0c 98¢ 9°LE 6'7¢ (4 09¢ [t Ve €'6c 6'1¢ L'LT £L'ST 19)SaYD) ISaM
(444 ey | L0V v'ie |4 q'ee | 6'8€ '8¢ | 99¢ 1'8¢ 1'8¢ a1y (a4 76e 98¢ | 9'8¢ 14T wreySurunrg
vy L0 | ¥'ee g6l 8%¢C 89C | 8'8¢ 9°LE | 99C LCe T'eg L'8¢C 0ee 91e | L9¢ LvT [ RIP3IA

. . . . ) ) ) . ) . . . . . yodny
¥'8¢C L1c | T q'1e g1 1ve | 809 6'1S | T'4C 0'8¢ (414 9'¢ec £€'6¢ 08¢ | 98¢ 1'q¢ 6'0C ety AN
06T 681 | 0%¢ ¥'Ql LT voec | 0V gey | 9¢C i 4°T4 T'ee (414 g1e 6'GC | T9C 861 6'0C ey 41D
e ; 0 ] = ] =
£ g 5 by = g < g 2 8 g @ 2 A E 5 |3 e m jeag Ajuno)
= c 3 =1 o =3 = = = Z s 2] 2. = @ +2 N

3 s |5 |z : | | P | E|F| & E 3

< @ s = o 5
-t

dysumor/ivag Ajuno)) — Amof yvad Wd
(HJIN) Xme paadg ageraay

9°¢ 9[qEL

3-8

Cambridge Systematics, Inc.



1995-1996 Travel Time Survey

S'09 9°LE €LE 6'6¢ 7 0v 91y L'6€ 8'6C 6'CE o'y 6've 7oy 8V sy Ter | 1'8¢C 7'ie urpjuery
6’67 L'8¢ 6'¢T T'1e VA 8'LE 6'9¢ (44 VLT 1'se 9°LT e 90 L0y 8'6C | €1C 8'0¢ Amqpoop
T'LE '8¢ 8°0¢ [lA74 0'cy 9'cy L0V LT 16T 0'eg 1°0¢ 8°LE fontizg 7ov ¢1e | 69C ¥'LC MOJSUIM
19¢ LT 6'8¢C 0'9¢ 0'6E [oN47 o1y 9'qC '8¢ L'€C '6C 0'1¢ £9¢ 1°0¢ g'0Cc | T0¢C 041 uapure)
£'6E 0°¢e 6’1y 0'6E 6LE 6'SY (W47 T0¢ 9Ce €ae 0'ee Tee 10¢ ¥ee 89T | 9'6C 9'1¢ A[[OH yunop
01V 'qe c'er (X474 L'8¢ 91y [ vie v'ee 8°9¢ 7'se 9%¢ 6'1¢ T9¢ €'6C | TEE ¥ae U0} qUId
[Aa %4 v'LE 454 6’17 [ 7474 [l h74 LY 6'8¢ 7'8¢ T'6€ ¥'9¢ '8¢ €'6¢ 9'6€ 9'6c | €19 vy I0SPUIpM IS9M
8°9¢ AR 6'6€ [WA) 8y [oN474 LTy e Tse 0°4¢ 0¥¢ 9'9¢ 6'LE '8¢ 8/LE | 967 (w44 UOJUALY,
7'8C 19¢C 19T ¥'¥C 9'1¢ Tee L0¥ 148 v'ae '8¢ L'6C 9°LE 9'8¢ g'6e gLt | TCE 69T umoysafho
8'¢ce 8'9¢C 7'8C 94T A 8V 9'0¥% '8¢ 6'8¢ 9'0v L'YE 6'6T L'6€ €6g €ee | LY 0e umolend
71y 8'€C €ve 70 6'1¢ ee L'6€ 1'8¢ €8¢ 6'LE 1'9¢ £'6e 6'8¢ q'8¢ vee | 9¢e 0'se umoispod
c¢ve [a°r4 ¥'LC 1°9C 9'6C v'ie £9¢ £ve L'1g 8vE '8¢ 71y sy (o874 T'6Cc | 0°4C 6'l¢ UMO}ISILION
9'6E 69¢ Q'LE 8'8¢ ¥'0¢ 9'1¢ 7'6e '8¢ q'8¢ 0'6¢ 10y 4\ 9'1¢ 0'2¢ 0Ce | 06T €0¢ J[[1aSa30D
iy 8°LE '8¢ | A4 9'6C T'ie 8'8¢ 8/E 6g T'LE €9¢ (447 0'ee v'6e cog | L'LT jar4 19)59YD 1S9M
vy L'0v 70¥ T'1e 7'ce A €8¢ ¢l YAV 4 z6¢ 007 6'¢ch 98¢ L1y q9¢ | 84T 8'qT ureygurunrg
a'cy c'1e 8CE g8l [ 74 £9C 9'8¢ cLE q'8¢ 9°¢e 6'9¢ 08¢ Tee T'ee '8¢ [N 74 76l eIPAIA
. ) . . . . . . . . ) . . ) ) jrodiry
6'LC ¢'le 9T 70T 8'6C T¢ce ¢18 8’19 6T q'le 0'1e ST 9']¢C v'LT £'8¢C ¥'ve ¢0cC “erryd AN
9'8¢C 7’81 (A 74 (U549 T'LT c0g 6'sY a4 8'qT a'8¢ €9¢ €ee 9'¢ce '8¢ /LT g'0C | 8'1¢C [eH L4110

&3] @) ] =) ] 0 =3 0

[l lg s 8282|525 5| ¢% 23|32

- — ju} o - =

£ T & & 2 g s g 2 g g % g " g 5 e = m jeag Ajuno)

5 £ i R or g g . g g 2 g = | & TE| OE

< = 5 a = 3 ® 3 & @ g :
< 3 s =} ) 3
"t
dugsumar/1as Aunod — Avppin
(HdIN) XIjeIA paadg a8eraay /' d[qeL

3-9

Cambridge Systematics, Inc.






Appendix A
Sample Analysis Spreadsheet

Cambridge Systematics, Inc..

A-1






checked by:  WMP 02/14/96
ROUTE 1 EASTBOUND WESTBOUND AVERAGE DAILY
\US 322: Comm. Barry Bidge to Baltimore Pike
AM MD PM AM MD PM EASTBOUND WESTBOUND
INTERSECTION CONTROL | NODE | DIST. AREA FFC | FC | TRAVEL SPEED | TRAVEL | SPEED | TRAVEL | SPEED | TRAVEL | SPEED | TRAVEL | SPEED | TRAVEL SPEED | TRAVEL | SPEED | TRAVEL | SPEED
TYPE TIME TIME TIME TIME TIME TIME TIME TIME
[SEC] [MPH] [SEC] [MPH] [SEC] [MPH] [SEC] [MPH] [SEC] [MPH] [SEC] [MPH] [SEC] [MPH] [SEC] [MPH]
WESTBOUND One Way Section i} N
PA 352 Overpass n.i.n. L g o .
(pa 352/pa 320) |SB Onramp 2021 ) . 61.6 8.7 NA 8.4 59.6
(kerlin st) SB Onramp 3678 1 11 1 NA NA NA NA NA 55.0 61.6 58.2 NA 56.5 59.7
(comm. barry br) SB Offramp 2067 | 0.23 11 1 NA NA NA NA NA 12.6 61.6 13.4 57.7 13.0 590.8 NA NA 13.0 59.7
Comm. Barry Br.  |@ 90 angle 3703| 0.39 11 1 NA NA NA NA NA 215 61.6 227 57.7 22.0 59.8 NA NA 221 59.7
(comm. barry br)  |SB Onramp 4357 | 0.18 11 1 NA NA NA NA NA 10.5 55.0 1.7 54.7 12.0 52.7 NA NA 11.4 54.1
(highland ave) SB Offramp 3681 0.7 11 1 NA NA NA NA NA 41.1 55.0 45.6 54.7 46.5 52.7 NA NA 44.4 54.1
1-95 / US 322 Divergence 2010| 0.16 11 1 NA NA NA NA NA 9.4 55.0 104 54.7 10.5 52.7 NA NA 101 54.1
(highland ave) WB Onramp 2024 0.2 | Suburban 14 8 NA NA NA NA NA 14.2 58.5 14.8 52.6 252 313 NA NA 18.1 47.5
(us 322 splt by dir) 3863 | 0.14| Suburban 14 1 NA NA NA NA NA 10.0 58.5 10.4 52.6 17.6 313 NA NA 12.7 475
EASTBOUND One Way Section
(us 322 split by dir) 3863 | ~
(13th st) Offramp 2015 Suburban 1
1-95 / US 322 Merge 2013| 0.25| Urban 14| 20
(highland ave) NB Onramp 3634 0.2| Urban 11 1
(comm. barry br)  |NB Offramp 3680| 0.54| Urban 11 1
Comm. Barry Br.  |@ 90 angle n.i.n. 0.2| Urban 1 1
(comm. barry br)  [NB Onramp 2069 | 0.15| Urban 11 1
(kerlin st) NB Offramp 4368 0.6| Urban 11 1k
pa 352 /pa320) |NB Offramp 4370 0.5| Urban 11 1
PA 352 Overpass n.i.n. 0.35| Urban i
EB/WB Two Way Section
(us 322 splt by dir) 3863 . T
(bethel rd) WB Onramp 2026 . Suburban 1
PA 452 Underpass 3684 0.6 | Suburban 14 15 409 58.0: 46.7 52.3 46.0 55.7 42.7 58.5 446 52.6 75.4 31.3 44.5 553 542 475
Cherry Tree Rd Signalized 4000| 0.71| Suburban 14 3 [iei60:0; 440 61.3 43.5 52.3 50.3 93.3 28.1 69.0 37.7 278.0 9.5 57.9 45.9 146.8 251
Larkins Corner Mall|Signalized 3685 0.5| Suburban 14 3 7o 20:0. 75.7 25.2 109.7 17.4 77.7 257 723 27.6 68.0 29.2 100.8 20.9 727 275
PA 261 Overpass 3686 | 1.67 | Suburban 14 3 [iniiid43:0 440 146.0 42.4 122.7 50.3 139.0 44.0 153.0 40.1 126.0 48.4 137.2 45.6 139.3 44.2
(garnet mine rd)  |EB Onramp 6560 | 0.23 Rural 14 3 16.6 50.8 32.5 52.1 16.1 52.5 171 49.8 19.1 44.1 16.1 52.4 21.7 51.8 17.4 48.8
Featherbed / Mattson n.i.n. 0.8 Rural 14 3 57.7 50.8 40.2 52.1 56.2 52.5 54.9 49.8 66.6 441 56.2 52.4 51.4 51.8 59.2 48.8
(station rd s) 10924 | 127 Rural 14 3 89.8 51.2 94.3 48.4 87.1 52.7 94.7 48.9 97.8 46.7 99.3 46.2 90.4 50.8 97.3 47.3
(statonrdn) | 10923| 0.18 Rural 14 3 12.7 51.2 13.4 48.4 123 52.7 13.4 48.9 13.9 46.7 14.0 46.2 12.8 50.8 13.8 47.3
Spring Valley Rd 10922 0.29 Rural 14 3 20.5 51.2 216 48.4 19.9 52.7 216 48.9 223 46.7 22.7 46.2 20.7 50.8 22.2 47.3
Baltimore Pike |Signalized 10921 0.6 Rural 14 3 47.0 47.3 46.3 49.1 45.3 49.4 101.3 221 94.3 24.8 144.0 16.1 46.2 48.6 113.2 21.0
Brinton Lake Rd  |Signalized 10919 0.44 Rural 14 3 48.0 346 46.7 35.6 42.0 39.7 43.3 36.0 55.3 29.8 61.3 27.0 45.6 36.6 53.3 30.9
7.45
n.i.n. = not in network = ONLY 2ND AND 3RD RUN USED DUE TO ACCIDENT
11/06/96

US322.WK3
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Appendix B. DVRPC Routes

Filename Rte # Route Name Direction Endpoint 1 Endpoint 2
12TH13TH 51 13th St. NB Tasker St. Market St.

12th St. SB Chestnut St. Tasker St.
5TH-6TH 50 5th St. and 6th St. B Snyder Ave. Girard Ave.

7th St. and 8th St. B Snyder Ave. Dauphin

Snyder Ave. B 9th St. Passyunk Ave.

Passyunk Ave. B 17th St. Scott Way/Tinicum Island Rd.
91CAMDEN 91 Camden City B Wayne and State Harris and Clark
BALTMRE 2 Baltimore Pike B Media Rte. 10
BROADWAY 75 Rte. 551/45 B Cooper St. Rte. 534
CLAYTON 86 ﬁt:j;le@ 1\41225;) (Clayton B U.S. 30 Jackson Ave.
CR534 77 Rte. 534/Cooper St. (New EB/WB U.S. 130 CR 689 - Cross Keys Rd.

Jersey)
CR534532 78 Rte. 534/Cooper St. (New EB/WB CR 534/N]J 73 CR 648

Jersey)
CR537 70 CR 537 EB CR 537/Haddon Market St.

WB Market St. 7th-Haddon/CR 537
EB/WB Newton Ave. Pine Glen Rd.
CR541NO 71 High St., Rte. 541, Rte. 691 B PA 413/01d Rte. 13 Washington St.
CR541SO 73 Rte. 541 (Main St.) B CR 691-King/CR 626- U.S. 206
Rancocas
CR553538 61 Rte. 553, Rte. 47, Rte. 538 B CR 553/Morgan Ave. 2nd St.
CR579 81 W. State/Rte. 579 /Rte. 569 B Trenton - E. State Lawrence - U.S. 206/Concord
St./Chancery La. Ave.

CR630 72 Rte. 630/Woodlane Rd. EB/WB  CR630/0ak St. Sheldon Rd.




Appendix B. DVRPC Routes (continued)

Filename Rte # Route Name Direction Endpoint 1 Endpoint 2
EGYPT 30 Egypt Rd. EB/WB Egypt Rd./U.S. 422 rmps Main St.
GEIGLHIL 23 Geigle Hill Rd., PA Rte. 611 B Geigle Hill /PA 32 Harrison Rd.
SB Harrison Easton Rd./PA 313
NB PA 313/Easton Rd. PA 611 Bypass
2-way Easton Rd. B Easton Rd./PA 313 Sugar Bottom/LWR Mntn.
GIRARD 53 Baltimore Pike/U.S. 13 EB/WB Baltimore Pike/Vernon St. 34th St.
"NB 33rd St. 34th St.
SB 34th St./Mantua Ave. Powelton Ave.
US. 13 EB/WB  Girard Ave. US. 1
GLOULOCL 79 Rte. 551/Kings Hwy. EB/WB Prince St./Linda Ln. CR 536 - New Brooklyn Rd.
Rte. 655/ Fries Mill Rd.
Rte. 612/Corkey Ln.
HIGHRDGE 17 Ridge Pike/High St. EB/WB High/Hanover Forrest Ave.
EB Hamilton St. Cherry/Airy
WB Airy St./Barbadoes Forrest Ave.
1-295 74 I-295 from Rte. 541 to Rte. B U.S. 130/CR 545 1-295 (dummy)
545 :
SB Rising Sun Rd. CR 656 - Florence - Columbus
Rd.
NB CR 656 - Florence - U.S. 130
Columbus Rd.
2-way 1-295 B "Dummy” CR 541/burlington Bypass
1-76&476 37 1-76 /1-476 EB 1-76/U.S. 202 1-476
WB Plymouth (I-476) U.S. 202
I-76 38 1-76: 1-476 to 1-95 EB 1-76 /1-476 Belmont Ave.
WB Belmont Ave. 1-476




Appendix B. DVRPC Routes (continued)

Filename Rte # Route Name Direction Endpoint 1 Endpoint 2
I-95MERC 59 I-95: Taylorsville Rd. to EB/WB Taylorsvill Rd./Woodside Nassau Park Rd.
Nassau Park Rd. Rd.
[-676&1-95 48 1-676 SB B I-76/Girard Ave. Walt Whit. Approach
1-676 Continuation B U.S. 130 Oregon/Broad
[-95NORTH 33 I-95: PA 611 to NJ 579 NB 1-95/PA 611 NJ 579
I-95SOUTH 33 1-95: NJ 579 to PA 611 SB NJ 579 Broad St
KUSCR660 83 Yardville Allentown Both U.S. 130/So Gold Rd U.S. 206/N] 68
Rd/Route 660
LEHNENBG 21 Thatcher Rd., Lehnenberg Both Main St/Juniper St Geigel Hill/PA 32
Rd., Rte. 611
MARKET 57 Market Street EB PA 3/Cardington Rd Chestnut Street
EB Chestnut St/41st St 41st St/Market St
EB Market St/40th St 20th St
EB 19th St JFK Blvd/Broad
WB JFK Blvd /15th St 20th St/Market St
WB 20th St Market St/40th St
WB Market St/41st St 42nd St/Chestnut St
WB Chestnut St PA 3/Cardington Rd
MECHANIC 19 PA 232/Mechanicsville Rd Both PA 313/Cold Spring Swamp/Dark Hollow
Creamery
NIELDS 42 Nields Street, Airport Road Both Nields St/Walnut St PA 352
NJ-42 62 Rt 42 (New Jersey) SB Market St
NJ-55 63 RT 55 (NEW JERSEY) Both CR 553/CR 676 U.S. 40/0ak La
NJ-68 67 Rt 68/Fort Dix Hwy Both U.S. 206/CR 660 Antiss St
NJ-TPKE 82 West Windsor to Washington ~ Both CR 638-Clarksville-Grovers NJ 33-Nottingham Way

Mill/Grebart Rd




Appendix B. DVRPC Routes (continued)

Filename Rte # Route Name Direction Endpoint 1 Endpoint 2
NJ38 69 NJ 38 Both CR 530/Springfield Rd Euclid Ave
NJ73 65 NJ Route 73 WB CR 536 /Myers Ave Church Rd
WB NJ 73 Hylton Rd
WB River Rd (Levick/cent load)
WB Keystone St/Hellerman St Frankford /Robbins
EB Robbins/Erdrick St Keystone/Levick
EB (Levick/cent load) River Rd
EB Hylton Rd (U.S.130 nb)
EB Church Rd CR 536/Myers Ave
PA100 5 PA 100: West Chester to NB Darlington/Dean Church/Price
Pottstown
NB Price St High/Charlotte
NB High/Evans King/Charlotte
NB King/Penn King/Hanover
SB King/Hanover King/Penn
SB High/Charlotte Price St
SB Church/Price Dean/Church
PA132 25 PA.RTE. 132/STREET RD. Both PA 132/PA 611 County Line Rd
PA152 35 Rt 152, Susquehanna Rd, Both Ferry Rd/Gordon Rd Sanger St
Levick St
PA252 39 PA 252/NEWTOWN Both Henderson/Pr Frederick Bullens La

STREET




Appendix B. DVRPC Routes (continued)

Filename Rte # Route Name Direction Endpoint 1 Endpoint 2
PA252320 47 PA 252/320 Both King Rd/Cottonwood Dr PA 352
SB Ave of the States/11th St Madison St
SB Madison St 3rd St/Madison St
NB 3rd St/Madison St Madison St/4th St
NB Madison St/4th St PA 352
PA263 34 PA. ST. RTE. 263 Both PA 263/Quarry Rd Welsh Rd
PA3 46 Gay St, Rt 3/West Chester EB Market St/Darlington Paoli Pike(Market St eb)
Pike
EB PA 3/U.S. 202 Kent Rd
WB Kent Rd PA 3/U.S. 202
WB (Paoli Pike) Gay New St/Market St
St/Westtown Rd
PA309152 22 PA 309/PA 152 Both PA 309/PA 663 U.S. 202
PA313 13 PA 313 Both Elm St Rte. 202/Rte. 313
PA340 40 Route 340/Kings Highway Both 3rd Ave/Harmony St Mellen Dr
PA363 14 PA 363 Both New Galena/ PA 313 PA 363/U.S. 422
PA41 41 PA 41 EB PA 82/U.S.30 BU.S. Brandywine Ave
EB Brandywine/Market High St/Miner St
WB Miner St/New St Miner St/Brandywine
WB Brandywine Ave PA 82/U.5.30 BU.S.
PA413611 11 PA 413 from Sycamore St to Both Sycamore/Richboro PA 113
PA 611
PA532332 2 PA 32 Both PA 532/PA 32 PA 32
PA563 12 PA 563/PA 412: PA 413 to Both RTE. 113 PA 313

Penn Ridge H.S.




Appendix B. DVRPC Routes (continued)

Filename Rte # Route Name Direction Endpoint 1 Endpoint 2
PA611 9 PA 611: City Hall to NB So. Penn Sq Oakland Ave
Doylestown
NB Oakland/Pine Pine/State
NB Pine/Court Court/Church
SB Court/Church Pine/Court
SB State/Main Pine/State
SB Oakland Ave So. Penn Sq
PA663 8 PA 663: Pottstown to NB High/Penn High/Charlotte
Quakertown
NB High/Evans Beech St
NB Oak St Hellertown/Broad
SB Hellertown/Broad Oak St
SB Beech St King/Charolette
SB High/Charlotte High/Penn
PA724 32 RT 724 Both PA 724 /Coventry Sq SC US. 1
PA73 15 PA 73 from Rt 663 to Rt 202 Both PA 663 U.S. 202
PAS82 16 PA. ST. ROUTE 82 Both Hanover/Beech UsS.1
PA9 6 PA TURNPIKE - NE EXT.: Both Germantown/Butler PA 663/Weiss
Germantown Pike to
Quakerstown
PA926 55 Rt 926 /Street Rd Both PA 926 /New St Plumstock Rd
PATRNPKE 29 PA TURNPIKE: U.S. 1 to Both I-276/US. 1 Plmth/Grmntwn
Germantown Pike
PEMBERTN 68 Rt 646 /New Lisbon-Four Both CR 646/CR 530 CR 646/CR 530

Mile Rd.,Rt 70 (New Jersey)




Appendix B. DVRPC Routes (continued)

Filename Rte # Route Name Direction Endpoint 1 Endpoint 2
PENNIGTN 84 Calhoun St. Pennington NB Trenton Ave/PA 32 Upper Ferry-Ewingyville
Rd(New Jersey)
NB Upper Ferry-Ewingyville 1-95
SB I-95 Upper Ferry-Ewingyville
SB Upper Ferry-Ewingyville Trenton Ave/PA 32
REWHMOMI 88 Reed St./Wharton St. Both Broad St/Reed St 16th St/ Wharton St
RIDGE 31 Ridge Pike/Conshohocken Both Main St/DeKalb Pk Allegheny Ave
Road
ROOSVELT 58 Grant Ave., Algon Ave., SB Grant Ave/Bluegrass Rd 5th St
Levick St., Castor Ave.,
Wyoming Ave., U.S.1
SB 5th/Roosevelt Blvd NB local 1-76
SB I-76 I-76/City Ave
NB I-76/City Ave I-76
NB I-76 5th St
NB 5th St Grant Ave/Bluegrass Rd
SANSCHRI 87 Sansom St./Christian St. Both 6th St/Chestnut St 5th St/Queen St
STATE 60 GRANT AV/RT 13 Both Grant Ave/Bluegrass Rd U.S. 206
STHLMBRD ~ 54  obriceStSouthst, EB  SpruceSt/39th St 27th St
EB 26th St Front St/Lombard St
WB Lombard/2nd St 27th St/South St
WB 27th St Spruce St/39th St




Appendix B. DVRPC Routes (continued)

Filename Rte # Route Name Direction Endpoint 1 Endpoint 2
TEMPLT 50 5th & Snyder to I-95 Ramps NB McKean St Girard Ave
NB Snyder Ave/7th St Germantwn/Dauphin
SB Girard Ave/6th St Snyder Ave
SB 8th St Snyder Ave -
Twoway  Snyder Ave/9th St Scott Wy /Tinicum Isl Rd
TRENT90 90 Trenton City NB Kent/Anderson Cedar/Irving
NB Cedar/Irving Manual/Franklin
NB Franklin/Manual Beal/Olden
NB Franklin/Olden/Beal Beal/Wesley
NB Wesley/Beal Liberty/Charlotte
NB Liberty/Charlotte Hamilton/Charlotte
NB Charlotte/Hamilton Norway/Greenwood
NB Norway/Greenwood Walnut/Connecticut
NB Walnut/Connecticut Walnut/Garfield
SB Walnut/Garfield Walnut/Connecticut
SB Walnut/Connecticut Greenwood/Norway
SB Norway/Greenwood Charlotte/Hamilton
SB Charlotte/Hamilton Llberty/Charlotte
SB Liberty/Charlotte Wesley /Beal
SB Wesley /Beal Beal/Olden
SB Beal/Olden Franklin/Manual
SB Franklin/Manual Bergen/Irv/Cedar
SB Cedar/Irving Kent/Anderson
TRUMBAUR 20 TRUMBAUERSVILLE Both PA 309/Hillcrest Neiffer/Ridge Pike




Appendix B. DVRPC Routes (continued)

Filename Rte # Route Name Direction Endpoint 1 Endpoint 2
U202-322 3 U.S. 202/U.5.322: West Both Spring Valley Rd Gay St
‘ Chester to Baltimore Pike :

UDARBY89 89 Upper Darby NB Bywood Avenue State Rd/Beverly

NB State Rd/Beverly Carol/Merion

NB Carol/Merion Bywood

SB Bywood Carol/Merion

SB Hazel/Carol Stete/Beverly

SB State Rd/Beverly Bywood Avenue
US-IMERC 66 U.S. 1 (New Jersey) EB/WB U.S. 1/So. Penn. Ave. U.S. 1/1-295
US-30 45 U.S. Route 30 EB U.S.30 Byp/PA 82 U.S. 30 Business

EB U.S. 30 Offrmp/Quarry U.S.30/U.S. 30 Byp Rmp

EB Colebrook Rd Frame Ave

WB Frame Ave Colebrook Rd

WB Quarry Rd Rt 30 By-Pass

WB U.S. 30 Business U.S. 30 Byp/PA 82
Us13 56 US.13 Both U.S. 1/Wingohocking Terr Cambridge St
US130 80 Route 130 from Clarksville to NB CR 638/Quaker Bridge Mall  CR 607 - Church Rd

Pennsauken

NB (NJ 920) (NJ 73 ramp)

NB Union Ave Federal/26th St

SB Federal /26th St Union Ave

SB NJ 73 (NJ 90)

SB CR 607 - Church Rd CR 638/Quaker Bridge Mall
US1BUCKS 28 U.S. 1 BUCKS COUNTY Both U.S. 1/S Pennsylvania Grant Ave
USIKENBY 36 U.S.ROUTE 1/BALTIMORE  Both U.S.1/Webb Rd Newlinville/PA 82

PIKE




Appendix B. DVRPC Routes (continued)

Filename Rte # Route Name Direction Endpoint 1 Endpoint 2
US202-BU 18 UsS. 202./P.A 32: Doylestown Both East State/East Trenton Ave E
to Morrisville
US202-MI 10 U.S. 202: Wilmington Pk to NB Stetson School DeKalb Pike
Norristown
NB Crooked Ln Airy/Cherry
SB PA 23 Airy/DeKalb
SB DeKalb Pike Stetson School
US202-NO 4 U.S. 202: Norristown to NB Main/Cherry Johnson Highway
Doylestown
NB Johnson Highway Court/Clinton
NB Clinton/Mary Oakland /Pine
NB Pine/State Court/Church
SB Court/Church Pine/State
SB Pine/State State/Main
SB Court/Clinton Johnson Highway
SB Johnson Highway Main/Cherry
US206B 64 Rt 546, Rt 533, U.S. 206 Both PA 532/Gen Greene U.S. 206
Both CR 533/Quaker Bridge Mall ~ U.S. 206-CR 524
Both CR 630-N. Pemberton Rd Quaker Bridge Rd
US30 45 U.S. Route 30 EB U.S. 30 Byp/PA 82 U.S. 30 Business
EB U.S. 30 Offrmp /Quarry U.S.30/U.S. 30 Byp Rmp
EB Colebrook Rd Frame Ave
WB Frame Ave Colebrook Rd
WB Quarry Rd Rt 30 By-Pass
WB U.S. 30 Business U.S. 30 Byp/PA 82




Appendix B. DVRPC Routes (continued)

Filename Rte # Route Name Direction Endpoint 1 Endpoint 2
US30BUS 44 U.S. BUSINESS ROUTE 30 Both U.S. 30 Bus/Church Sheree Blvd
Us322 1 U.S. 322: Comm. Barry Bidge  Both Brinton Lake Rd PA 352
to Baltimore Pike
US322BUS 43 Rt 322 Both U.S.322/U.S.30 Darlington St
US322N]J 85 U.S. 322 (New Jersey) Both U.S. 322 Bridge U.S. 206
US422B 7 U.S. 422: Valley Forge to EB Val Frge/Chstrbrk Val Frge/202 SB
Pottstown
EB U.S.202/U.S. 422 Val Frge/202 SB
EB PA Turnpike King St
WB King St PA Turnpike
WB val frge/swedesf U.S.202/U.S. 422
WB Val Frge/202 SB Val Frge/Chstrbrk
WOODBRNE 27 PA 413/WOODBOURNERD  Both State St/Center Ave State Rd
WOODHAVN 26 Route 63/Woodhaven Road Both Byberry Rd/PA 532 195
YORKDAUP 52 11th St., 12th St., Fisher NB York St/7th St Glenwood Ave
Ave., Chelten Ave., Ogontz
Ave., 22nd St., 19th St.
NB Glenwood /Germantown Lehigh Ave
NB 20th St/Green St 22nd St
SB Sedgley Ave 20th St
SB Lehigh Ave Glenwood /Germantown
SB Glenwood Ave/11th St 7th St







Appendix C
Sample PC-Travel Output Forms

Cambridge Systematics, Inc..
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PC-Travel, Version 2.0
Summary of Travel Study: C: \TRAVEL\1A1l_WB.TRV
Date/Time of Report: 10/17/95; 14:32

Study Description:
Primary (Learn) Run: 2 Total Length of Study: 56646
Before Runs (*=Designated as a Primary Run): Sections (*=Link Ignored):
# Len. Name
Num Pulse File Title Date Time 1. 8792 Commo. Barry Bridge
1. 1A1_WB1.PLS 1.1-1 WB I-95 to Baltimore Pike 10717795 8:24 2. 4923  Merge at I-95
2. 1Al _WB2.PLS *¥1,1-2 Wb I-95 to Baltimore Pike 10/17/95  9:00 3. 6717 Route 452
3. 1A1_WB3.PLS 1.1-3 WB I-95 to Baltimore Pike 10717795 9:36 4. 3848 Cherry Tree Rd.
5. 2923 larkins Corner Mall
6. 8977 Route 261
After Runs (*=Designated as a Primary Run): 7. 5601 Featherbed/Matson Rd
8. 9294 Spring Valley Rd
Num Pulse File Title Date Time 9. 3280 Baltimore Pike

—
()

2291 Brinton Lake Rd




PC-Travel, Version 2.0
Summary of Travel Study: C: \TRAVEL\1A1l_WB.TRV
Date/Time of Report: 10/17/95;

Overall Output Statistics:

14:32

Section Before Runs After Runs

Num| Length Name Travel | Stops | Speed Time Below Travel | Stops | Speed Time Below
Time (mph) | 0 mph | 10 mph|30 mph} Time (mph) | O mph | 10 mph| 30 mph
1 8792 |Commo. Barry Bridge 97.3 0.0 | 61.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 4923 | Merge at I-95 61.0 0.0 | 55.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 6717 |Route 452 78.3 0.0 | 58.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 3848 | Cherry Tree Rd. 93.3 1.0 28.1{ 20.0 | 30.0 | 43.0 0.0 0.0 0.0 0.0 0.0 0.0
5 2923 |Larkins Corner Mall | 77.7 0.7 1 25.7 9.7 13.7 ] 353 0.0 0.0 0.0 0.0 0.0 0.0
6 8977 |Route 261 139.0 0.0 | 44.0 0.0 0.0 6.3 0.0 0.0 0.0 0.0 0.0 0.0
1 5601 | Featherbed/Matson Rd | 76.7 0.0 | 49.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 9294 | Spring Valley Rd 129.7 0.0 | 48.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 3280 |Baltimore Pike 101.3 1.0 22.1 | 37.0 | 42.7 ] 57.0 0.0 0.0 0.0 0.0 0.0 0.0
10 2291 | Brinton Lake Rd 43.3 0.3 ] 36.0 0.7 5.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0
Overall 897.7 3.0 ] 43,0 | 67.3 | 91.3 |150.7 0.0 0.0 0.0 0.0 0.0 0.0

Number of Before Runs: 3; Number of After Runs: 0



PC-Travel, Version 2.0
Summary of Travel Study: C: \TRAVEL\1A1l_WB.TRV
Date/Time of Report: 10/17/95; 14:32

Fuel Consumption and Emissions:

Section Before Runs After Runs
Num| Length Name Fuel Emissions (grams) Fuel Emissions (grams)
gal. HC CcO NOx gal. HC CO NOx

1 8792 |Commo. Barry Bridge | 0.0924  4.8739 90.9024 2.5600 0.0000  0.0000 0.0000 0.0000
2 4923 |Merge at I-95 0.0499  3.3628 58.5110 1.9470 0.0000  0.0000 0.0000 0.0000
3 6717 |Route 452 0.0698  4.4051 80.6576 2.4858 0.0000  0.0000 0.0000 0.0000
4 3848 |Cherry Tree Rd. 0.0428 3.7729 51.9641  2.0575 0.0000 0.0000 0.0000 0.0000
5 2923 | Larkins Corner Mall | 0.0282 2.6071 25.0820 1.4347 0.0000 0.0000 0.0000 0.0000
6 8977 |Route 261 0.0830  6.9669  100.1133 4.2796 0.0000  0.0000 0.0000 0.0000
I 5601 |Featherbed/Matson Rd | 0.0517 3.7705 60.0230 2.1690 0.0000 0.0000 0.0000 0.0000
8 9294 |Spring Valley Rd 0.0859 6.3619 99.4814 3.6785 0.0000  0.0000 0.0000 0.0000
9 3280 |Baltimore Pike 0.0380 3.3002 38.3909 1.6010 0.0000 0.0000 0.0000 0.0000
10 2291 |Brinton Lake Rd 0.0257  2.79M1 35.8401 2.0164 0.0000  0.0000 0.0000 0.0000

Overall 0.5674  42.2181  640.9680 24,2295 0.0000 0.0000 0.0000 0.0000

Number of Before Runs: 3; Number of After Runs: 0



PC-Travel, Version 2.0

Summary of Travel Study: C: \TRAVEL\1A1l_WB.TRV
Date/Time of Report: 10/17/95;

14:32

Average Total Delay (Normal Speed 50 mph):

Section Before Runs After Runs

Num| Length Name Delay Delay

sec/veh sec/veh
1 8792 | Commo. Barry Bridge 0.00 0.00
2 4923 |Merge at I-95 0.00 0.00
3 6717 | Route 452 0.00 0.00
4 3848 | Cherry Tree Rd. 41.33 0.00
5 2923 | Larkins Corner Mall 37.67 0.00
b 8977 |Route 261 17.00 0.00
7 5601 | Featherbed/Matson Rd 3.67 0.00
8 9294 | Spring Valley Rd 4,00 0.00
9 3280 |Baltimore Pike 56.33 0.00
10 2291 |Brinton Lake Rd 12.33 0.00
Overall 125.09 0.00

Number of Before Runs: 3; Number of After Runs: 0

Section delay may not add up to Overall value. See Manual for definitions.



PC-Travel, Version 2.0

Summary of Travel Study: C: \TRAVEL\1A1l_WB.TRV
14:32

Date/Time of Report: 10/17/95;

Detailed Statistics By Run:

Travel Time (sec) by Section

1 2 3 4 5 6 T 8 9 10 11 12 13 14 15 16 QVERALL
Run Number
1. 98 60 78 | 109 91 | 159 87 | 138 101 53 974
2. 99 59 81 | 119 87 | 124 72 | 128 92 35 896
3. 95 64 76 52 55 | 134 | 123 111 42 823




PC-Travel, Version 2.0

Summary of Travel Study: C: \TRAVEL\1A1_WB.TRV
Date/Time of Report: 10/17/95; 14:32

Detailed Statistics By Run:

Stops by Section
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PC-Travel, Version 2.0

Summary of Travel Study: C: \TRAVEL\1A1_WB.TRV

Date/Time of Report: 10/17/95; 14:32
Detailed Statistics By Run:
Speed (mph) by Section
1 2 3 4 5 I 8 9 10 1 12 13 14 15 16 OVERALL

Run Number

1. 61 56 59 24 22 38 44 46 22 29 40

2. 61 57 57 22 23 49 53 50 24 45 43

3. 63 52 60 50 36 46 54 52 20 37 47




PC-Travel, Version 2.0
Summary of Travel Study: C: \TRAVEL\1A1_WB.TRV
Date/Time of Report: 10/17/95; 14:32

Detailed Statistics By Run:

Time Below 0 mph by Section

6 7 8 9 10 11 12 13 14 15 16 OVERALL
Run Number
1. 0 22 15 0 0 36 2 75
2. 0 38 14 0 0 32 0 84

3.

43

43




PC-Travel, Version 2.0

Summary of Travel Study: C: \TRAVEL\1A1_WB.TRV
Date/Time of Report: 10/17/95; 14:32

Detailed Statistics By Run:

Time Below 10 mph by Section

6 7 8 9 10 11 12 13 14 15 16 OVERALL
Run Number
1. 0 0 41 21 0 0 41 15 118
2. 0 0 49 20 0 0 37 0 106
3. 0 0 0 0 0 0 50 0

50




PC-Travel, Version 2.0
Summary of Travel Study: C: \TRAVEL\1A1l_WB.TRV

Date/Time of Report: 10/17/95;

Detailed Statistics By Run:

Time Below 30 mph by Section

14:32

5 6 7 8 9 10 11 12 13 14 15 16 OVERALL
Run Number
1. 0 0 60 48 16 0 0 53 21 198
2. 0 0 69 52 3 0 0 48 3 175
3. 0 0 0 6 0 0 0 70 3

19




PC-Travel, Version 2.0
Summary of Travel Study: C: \TRAVEL\1A1_WB.TRV
Date/Time of Report: 10/17/95; 14:32

Detailed Statistics By Run:

Fuel Consumption by Section
1 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 OVERALL

Run Number
1. 0.092410.0509]0.0671]0.0460{0.0294]0.0782]0.0492]0.0837]0.0353]0.0271 0.5594
2. 0.087010.0506]0.0652]0.,0441{0.031410.0888]0.0533]0.0906]0.0406]0.0280 0.5796
3. 0.097710.0483]0.077210.0383]0.0239(0.0820]0.052510.083310.038110.0219 0.5632




PC-Travel, Version 2.0
Summary of Travel Study: C: \TRAVEL\1A1_WB.TRV
Date/Time of Report: 10/17/95; 14:32

Detailed Statistics By Run:

Hydrocarbons (grams) by Section
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 QVERALL

Run Number
1. 4.704013.5723]3.5557|4.497512.7318|6.7666]4.1328]6.8477]2.7562]2.9426 42.507
2. 3.7919]3.0807]3.7107]3.6338{3.1784]7.2726|3.8545(7.2796{3.9981]3.1431 42,944
3. 6.1258]3.435515.949013.1873(1.911116.8615]3.324214.9585{3.1462]2.3056 41.205




PC-Travel, Version 2.0
Summary of Travel Study: C: \TRAVEL\1A1_WB.TRV
Date/Time of Report: 10/17/95; 14:32

Detailed Statistics By Run:

Carbon Monoxide (grams) by Section
1 2 3 4 5 6 I 8 9 10 11 12 13 14 15 16 OVERALL

Run Number
1. 87.813163.210]61.525(60.205]24.831{84.258]60.127]102.84(27.674]36.968 609.46
2. 63.871155.739163.167(43.027]28.8894113.30165.489]118.80(54.812]43.269 650.37
3. 121.0256.584]117.2852.660]21.526{102.78]54.452]76.798(32.687]27.283 663.08




PC-Travel, Version 2.0
Summary of Travel Study: C: \TRAVEL\1A1_WB.TRV
Date/Time of Report: 10/17/95; 14:32

Detailed Statistics By Run:

Nitrous Oxide (grams) by Section

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 QVERALL
Run Number
1. 2.389312.125501.837812.5457(1.3798]4.0301]2.45414.08161.1545]2.0131 24,012
2. 1.7507]1.6857(1.946011.622311.9128{4.621712.234414.4235]2.2827]2.4263 24,906
3. 3.540112.029913.6737]2.0045/1.011614.1870|1.8187]2.5305]1.36571.6097 23.7711




PC-Travel, Version 2.0
Summary of Travel Study: C: \TRAVEL\1A1_WB.TRV
Date/Time of Report: 10/17/95; 14:32

Detailed Statistics By Run:

Delay; Normal Speed 50 mph by Section
1 2 3 4 5 6 I 8 9 10 11 12 13 14 15 16 OVERALL

Run Number
1. 0 0 0 57 51 37 11 11 56 22 202
2. 0 0 0 67 47 2 0 1 47 4 123

3. 0 0 0 0 15 12 0 0 66 11 51




PC-Travel, Version 2.0
Summary of Travel Study: C: \TRAVEL\1A1_WB. TRV
Date/Time of Report: 10/17/95; 14:32

Sunimary Speed/Distance Profiles of All Runs
Solid lines: Before Runs, Dashed lines: After Runs, Thick Line: Primary Run

Distance Speed (mph)
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PC-Travel, Version 2.0

Summary of Travel Study: C: \TRAVEL\1A1l_WB.TRV

Date/Time of Report: 10/17/95;

14:32

Time/Space Trajectories of All Runs

Solid lines: Before Runs, Dashed lines: After Runs, Thick Line: Primary Run

Distance
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PC-Travel, Version 2.0

Summary of Travel Study: C: \TRAVEL\1A1_WB.TRV
Date/Time of Report: 10/17/95; 14:32

Speed Profile for Run: 1. Pulse Data File: 1A1_WB1.PLS
Run Title: 1.1-1 WB I-95 to Baltimore Pike

This is a Before Run.

Distance Speed (mph)
Scale: 1" = 10000 feet ' 10 20 30 40 50 60
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Merge at I-95
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PC-Travel, Version 2.0

Summary of Travel Study: C: \TRAVEL\1A1_WB.TRV

Date/Time of Report: 10/17/95; 14:32

Time-Based Speed Profile for Run: 1. Pulse Data File: 1A1_WB1.PLS
Run Title: 1.1-1 WB I-95 to Baltimore Pike

This is a Before Run.

Time Into Run Speed (mph)
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PC-Travel, Version 2.0

Summary of Travel Study: C: \TRAVEL\1A1_WB.TRV
Date/Time of Report: 10/17/95; 14:32

Speed Profile for Run: 2. Pulse Data File: 1A1_WB2.PLS
Run Title: 1.1-2 Wb I-95 to Baltimore Pike

This is a Before Run. This is also the Primary (Learn) Run.

Distance Speed (mph)
Scale: 1" = 10000 feet 50 70
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PC-Travel, Version 2.0

Summary of Travel Study: C: \TRAVEL\1A1_WB.TRV
Date/Time of Report: 10/17/95; 14:32

Time-Based Speed Profile for Run: 2 . Pulse Data File: 1A1 WB2.PLS
Run Title: 1.1-2 Wb I-95 to Baltimore Pike

This is a Before Run. This is also the Primary (Learn) Run.

Time Into Run Speed (mph)
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PC-Travel, Version 2.0

Summary of Travel Study: C: \TRAVEL\1A1_WB.TRV
Date/Time of Report: 10/17/95; 14:32

Speed Profile for Run: 3. Pulse Data File: 1A1_WB3 .PLS
Run Title: 1.1-3 WB I-95 to Baltimore Pike

This is a Before Run.

Distance Speed (mph)
Scale: 1" = 10000 feet 10 20 30 40 50 60
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PC-Travel, Version 2.0

Summary of Travel Study: C: \TRAVEL\1A1_WB.TRV

Date/Time of Report: 10/17/95; 14:32

Time-Based Speed Profile for Run: 3. Pulse Data File: 1A1_WB3 . PLS
Run Title: 1.1-3 WB I-95 to Baltimore Pike

This is a Before Run.

Time Into Run Speed (mph)
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PC-Travel, Version 2.0
Summary of Travel Study: C: \TRAVEL\1A1l_WB.TRV
Date/Time of Report: 10/17/95; 14:32
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