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INTRODUCTION

Over the past few years, the Petersburg Area Transit (PAT) system has evolved from one
that exclusively serves the City of Petersburg to one that also provides some coverage
within surrounding jurisdictions. Two new routes were added to the PAT system in July
2005, and another route was recently added to serve the Central State facility. In addition,
the expansion of activity at Fort Lee in conjunction with the latest BRAC decisions could
place additional demands on the system.

In the past, the City has been able to devote federal transit funding to offset the
operating cost of the PAT system. However, with the incorporation of the City into the
greater Richmond metropolitan area in the 2000 Census, this will no longer be possible due
to limitations on the use of federal transit funding in larger metropolitan areas. Thus, the
City needs to carefully examine the PAT system to ensure that it is operating as efficiently
as possible within anticipated funding limitations. It is in this context that the Virginia
Department of Rail and Public Transportation contracted HNTB to develop a Transit
Development Plan for Petersburg Area Transit.

This report will outline the current operations of the PAT system and develop a

recommended service plan, with emphasis on the initial year because of the anticipated
loss of federal funding for operating support.
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EXISTING CONDITIONS

2.A. System Overview

PAT owns 16 vehicles, and the existing PAT bus system consists of 11 routes serving
the City of Petersburg and some areas in surrounding jurisdictions. The routes cover much
of the city and operate Monday through Saturday. The hours of operation are broadly
between 6:00 am and 7:00 pm, Monday through Thursday, although actual first bus and
last bus times vary route-to-route. Services run approximately one hour later on Friday and
Saturday. The routes are shown in Figure 1; Table 1 provides a summary of their major
operating characteristics.

Table 1
Summary of Existing System Schedule
First bus from Last bus from Buses | Duration | Split
Route Name :
downtown downtown [ hour of trip (Y/N)
. 6:15a.m. 6:15p.m.
Washington Street ) 2 % hour N
7:15a.m. (Sat) 7:15p.m. (Fri, Sat)
6:15a.m. 6:15p.m.
Lee Avenue ) 2 % hour Y
7:15a.m. (Sat) | 7:15p.m. (Fri, Sat)
. 7:15a.m. 6:15p.m.
Halifax Street _ 1 Y hour Y
8:15a.m. (Sat) | 7:15p.m. (Fri, Sat)
o 6:45a.m. 5:45p.m.
Virginia Avenue i 1 % hour Y
7:45a.m. (Sat) | 7:15p.m. (Fri, Sat)
6:45a.m. 6:15p.m.
Plaza , 1 Y hour Y
7:45a.m. (Sat) | 7:15p.m. (Fri, Sat)
. 6:45a.m. 6:15p.m.
Walnut Hill _ 1 1 hour N
8:45a.m. (Sat) 7:15p.m. (Fri, Sat)
6:15a.m. 4:45p.m.
South Crater Road 1 1 hour N
8:15a.m. (Sat)
6:15a.m. 6:15p.m.
Blanford . 2 % hour N
7:15a.m. (Sat) | 7:15p.m (Fri, Sat)
6:15a.m. 6:15p.m.
Hopewell / Fort Lee ) 1 1 hour N
7:15a.m. (Sat) 7:15p.m (Fri, Sat)
6:15a.m. 6:15p.m.
South Park Mall ) 1 1 hour N
7:15a.m. (Sat) 7:15p.m (Fri, Sat)
. 6:15a.m. 6:15p.m.
Ettrick . 1 % hour Y
7:15a.m. (Sat) | 7:15p.m (Fri, Sat)
Central State Not in operation at the time of this study

SOURCE: HNTB based on published PAT schedules
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Figure 1
Existing PAT System Routes
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The existing stops are closely spaced and numerous. Over the total network
approximately 40 percent of the bus stops are signed; however, both drivers and
passengers know the locations of unsigned stops, and this does not appear to present any
problems. It should be noted, however, that the absence of signs at all stops could be a
deterrent to the attraction of new riders to the system.

PAT also operates a dial-a-ride service covering Petersburg, Hopewell, and South Park
Mall for elderly and disabled riders. This service is not included in this review. In addition, it
should also be noted that PAT initiated service to Central State midway through this project.
As a result, it is not included in these analyses.

2.B. Existing Ridership

HNTB was provided with historical count data by PAT. This data consisted of weekly
counts for the Richmond - Petersburg Express and PAT boarding and alighting counts by trip
and bus stop for June 2004. However, much of this data did not correspond with current
routes, most notably those routes which are currently split (e.g., Halifax Street and Plaza).
Thus, it was not weighed heavily in this analysis. To supplement these data HNTB
conducted a series of on-board ridership counts. The counts were conducted over three
days from Wednesday, November 2, 2005 to Friday, November 4, 2005. The routes that
were counted and the times they were counted were selected in consultation with PAT. The
counts were performed by on-vehicle observers who recorded all passenger boarding and
alighting movements along a route. A set of recorded data is available in Appendix A. A
brief description of each of the routes counted and a summary of the observed ridership
follows.

Washington Street: The Washington Street route is one of the busiest services in the
PAT system, and it displayed consistent ridership throughout the day. The greatest
boarding and alighting activity was observed at the downtown transfer point, a
phenomenon common to all observed routes, and at the terminus on Dupuy Road. Smaller
activity points were noted at Washington Street at South Street and Washington Street at
West Street.

Lee Avenue: This line currently operates two alternating routes. The routes start and
finish at the downtown transfer point and run alternately out to Pecan Acres on one trip and
then to Halcun Drive/ Young's Road on the next trip. Ridership on this route was generally
low and boarding and alighting activity was dispersed along the route with no particular
concentration.

Halifax Street: The ridership on the Halifax route was strong; however, the route
operates only once per hour, the service being split with the Plaza route (meaning that one
bus operates the two routes alternately). Outside of the transfer point, boarding and
alighting was observed along the route with no high activity points excepting a small
increase in activity at the Texaco garage on Halifax Street at the terminus.

Virginia Avenue: This service, like the Halifax route, is split alternating with the Ettrick
route. Additionally the Virginia Avenue route has two variations. An extension serves
Petersburg High School at 6:45 a.m., 7:45 a.m., 1:45 p.m., 2:45 p.m., and 3:45 p.m. At all
other times, the route is shorter and serves the shorter Virginia Avenue and Melville Street
areas. Discussions with PAT officials and drivers revealed that ridership on the Virginia
Avenue line is low, and particularly that portion of the route serving the high school.
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Plaza: As mentioned above, this route is split with Halifax Street. The route serves
Walnut Plaza Mall, an older mall that retains some commercial functions. The ridership is
dispersed along the route with a small increase in activity at the mall.

Walnut Hill: The Walnut Hill route runs once an hour from the downtown transfer point
to the retail areas on South Crater Road and back. The duration of this route is one hour.
Ridership is good but activity is low along the route with the vast majority of boarding and
alighting concentrated downtown and at the Ukrop’s and Wal-Mart on South Crater Road.

South Crater Road: This route also serves the commercial facilities on South Crater
Road and has both a one hour headway and duration. Activity, as for the Walnut Hill route,
is concentrated at the downtown transfer point and the retail at the terminus. Ridership
overall is good.

Blandford: The Blandford line operates every half-hour from downtown. The route runs
east of the downtown transfer point on Wythe Street and Washington Street, serving Pine
Oaks Drive and Richmond Avenue before returning to downtown. Ridership is less
dispersed with a small peak at Pin Oaks.

South Park Mall, Hopewell/Fort Lee: These routes were not observed at the
direction of PAT.

Central State Hospital: The route to Central State Hospital was not in operation at the
time that HNTB made counts of the PAT system. It is not included in this review.

—_— Petersburg Area Transit Development Plan Page 5



RIDERSHIP ANALYSIS

As an initial step in evaluating potential alterations to the PAT system, an effort was
made to determine the relationship between observed ridership and the demographic
characteristics of the adjacent area. Boarding and alighting rates were estimated and
compared with various socio-economic data using the methods outlined below. Simple
linear regression was used to establish the relationship between ridership and these
demographic measures with the intention of determining the potential of different areas to
generate trips.

The purpose of the analysis was to gain an area-by-area understanding of what factors
result in higher transit ridership in Petersburg, and from that information to identify any
markets within the City that are underserved, or overserved, relative to their potential to
generate trips.

3.A. Demographics

Demographic data was obtained from the United States Census Bureau. Nationally, two
of the most well-established indicators of transit ridership are income and housing density.
The figures below demonstrate the distribution of these factors in the City of Petersburg.
Figure 2 shows household density by census block; Figure 3 shows median household
income at the census block level.

Inspection of Figure 2 indicates that the overall housing densities in Petersburg are
relatively low. Most blocks exhibit densities below four units per acre, and relatively few
individual blocks reach densities above 10 units per acre.

Figure 3 shows a more widespread variation in average household income than is

evident in terms of residential density shown in Figure 2. Areas with the lowest household
income are generally closer to downtown and are generally served by PAT.
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Figure 2
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Figure 3

Household Income in Petersburg
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3.B. Ridership/Boarding Counts

A series of zones was identified along each of the PAT routes in an effort to relate the
count data to relevant demographic data. These zones follow existing census block
boundaries in order to simplify the analysis. As far as possible the areas encompassed
areas of similar demographic data. Where non-like blocks were included in the area,
demographic values were averaged weighted by block area.

Because the count data collected by HNTB varied in the time of day it was taken and
the duration over which it was taken, it was necessary to convert the observed counts to
boarding rates in order to provide a common basis for comparing routes. This was
accomplished by using the simple formula:

Number of boardings per trip = Daily Boardings (counted)

Number of Trips (counted)

This was done for each stop on a route, with the total boardings per trip per area being
the sum of all the stops falling entirely within that area’s boundary. Where a stop lay on the
border of two areas, the stop was included in the preceding or upstream area. Figure 4
shows the calculated number of boardings and alightings per trip based on this approach.
In examining this data, it should be emphasized that these estimates represent calculated
rates based on a relatively small set of counts.

Figure 4
Boardings and Alightings per Trip Based on Selected Counts
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Further, because the areas vary in size and consequently in the number of stops,
aggregate boardings could be misleading (larger geographical areas with a larger number
of stops are likely to return higher boardings). To address this, for each area the boardings
per area were divided by the number of stops per area. These boardings per stop per area
values were then plotted against the various demographic data for the zones and the
relationship tested using simple linear regression.

3.C. Correlation of Boarding Rates with Demographics

The initial hypothesis tested by the analysis was that transit ridership in Petersburg is
directly correlated with housing density and / or inversely correlated with income. The goal
was to establish a firm relationship between ridership and one or more demographic
factors and hence be able to estimate how much ridership any given area would generate.
This would allow HNTB and PAT to investigate sections of Petersburg not currently served,
establish an estimate of potential ridership and evaluate whether the section warrants new
service, or whether existing routes should be amended or even abandoned to provide
service to the section in question.

The strength of the relationship between two variables (in this case boardings per trip
and a demographic measure) was determined by calculating the R2 value for a linear trend
line applied to the data points. The R2 is a measure of “goodness of fit” — of how closely
the trend line approximates the actual data. R2 takes a value between 0 and 1, with values
approaching 1 indicating that the regression (the trend line approximation) is a good model
of actual occurrences. High values of R2 are particularly important for models that are to be
used for making predictions, as in this case.

A set of charts showing the plotted regression data is included in Appendix B. The R2
values that measure the degree to which ridership is related to density and income are
shown on these graphs. For the purposes of this exercise, values above 0.6 and preferably
around (or above) the 0.7 - 0.8 range would be required to predict ridership with any
certainty. As can be seen, the values of R2 in these analyses rarely exceed 0.2 and are
often less than 0.1. Thus, the regression analysis was inconclusive. Although generally the
data trended as expected, e.g., transit ridership increased with increasing household
density and reduced income, the relationship was weak and not suitable for making
predictions.

In an effort to achieve greater correlation the same data was split based upon the
modal income of the areas. For the purposes of this study annual household income was
put into brackets at $5,000 intervals between zero dollars and $25,000 and at $10,000
dollar intervals above that. The modal income of an area is defined as the annual
household income bracket with the greatest number of occurrences within an area. The
areas were split into two groups - those with a modal income of less than $25,000 and
those with an income that was greater. This value was selected as being approximately the
income level above which the number of households owning a car approaches 100 percent,
based upon Federal Reserve and Bureau of Labor Statistics estimates. The lower group
and the upper group were then plotted separately and the same analysis performed as
above. For some variables, there was an improvement in correlation, however, this was
modest. Charts showing the split data set are included in Appendix C.
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3.D. Conclusions from Statistical Analysis

The results of the analysis do not provide a suitable means of predicting ridership based
upon the demographic data that is available. In light of this observation the analysis was
not repeated for alighting data. A simple inspection of these shows that alighting activity
exhibits characteristics that are similar to boardings (see counts in Appendix A).

As noted above, the focus of the statistical analysis conducted in this study was on the
relationship of bus ridership to the characteristics of the residential areas through which the
routes pass. However, it is apparent that trips are made for specific purposes that are
usually associated with the land activity at the destination end of the trip. An examination
of the PAT route structure indicates that the land uses that are typically major generators of
transit trips appear to be well-served by the existing system; no route modifications appear
to be necessary to provide transit service to such destinations.

—_— Petersburg Area Transit Development Plan Page 11



SYSTEM EVALUATION

Because the statistical analysis did not yield meaningful correlations between observed
ridership and demographic data in Petersburg, the existing PAT service was examined with
respect to other factors in an effort to identify potential improvements in efficiency. The
following guiding principles were used in this evaluation:

e Retention of service to most areas that are currently served (e.g. service within ¥ mile,
see discussion below), unless observed ridership on a route or route segment was
extremely low.

e Retention of the current half hour and hour headways so that future alterations can be
accommodated within the current timetable structure.

o Consolidation of routes such that areas currently served by more than one route remain
served, but are served by only one route, except for:

= the Washington Street corridor, where the Central State route would continue to
provide some duplicate service, and

= the vicinity of the downtown transfer point where there is significant duplication
as routes converge.

e Reduction in the amount of revenue-miles/revenue-hours in anticipation of potential
loss in funding.

e Provision of new service between Ft. Lee and South Park, if possible within the
operating limits identified above.

The network was reviewed as a whole and adjustments made to the routes in order to
streamline the system within the limits outlined above. These recommended modifications
are described below. The descriptions are accompanied by tables that show the length of
the routes as well as frequencies, estimated hourly operating costs, and required average
running speed in order to maintain hourly/half-hourly pulses at the downtown transfer
center. In addition, maps showing the areas within a ¥-mile walking distance are also
provided. This distance is generally considered to be the maximum practical distance that
people are willing to accept to walk to fixed-route transit service. In reviewing these
recommendations, it should be noted that the proposed routes have not been inspected in
the field. The route lengths have been measured using GIS mapping, and the average
speeds required to complete the route have been computed as noted above. Thus, it is
assumed that new or revised routes can be operated at approximately the same speed as
the prior routes that have been modified.

4.A. Operating Cost Estimates

Operating costs were estimated based on PAT budgeted expenditures for 2005. These
costs were developed per revenue-mile and per revenue-hour for each line and for the
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system as a whole. Revenue miles and revenue hours are defined as those completed by a
vehicle during revenue service, the time when a vehicle is available to the general public
and there is an expectation of carrying passengers. Revenue service is contrasted with non-
revenue service, as for example the time and distance the vehicle is en-route to or from a
depot or maintenance yard.

The cost of operating an individual route can be calculated on both a revenue-hour or
revenue-mile basis, depending on the nature of a route and how it operates in practice. For
example, a short route that has a very low operating speed due to congestion will have a
low cost per revenue-mile but a greater one per revenue-hour. Conversely a long route with
a high average speed will cover more miles in a short time frame and hence its operating
cost will be more sensitive to revenue miles. Thus, for this analysis operating costs were
calculated on both a per-hour a per-mile basis for each route, and the greater of these two
unit costs was adopted as the cost for operating the route. This approach helps to ensure
that the cost of a route is not underestimated.

4.A.1. Washington Street, Lee Avenue, and Halifax Street Lines

This area is characterized by a duplication of service among these three lines, as shown
by the overlapping boundaries of the %s-mile corridors adjacent to each route (see Figure 5).
The recommended modifications consist of extending the Washington Street line and
extending and re-routing the Halifax Street line. These modifications replace service
currently provided by the Lee Avenue line, and thus save the cost of operating this line.
These changes are shown in Figure 6 and summarized in Table 2.

Table 2
Recommended Modifications to the Washington Street, Lee Avenue,
and Halifax Street Lines

Existing Recommended
Required Required
Route Name Length Buses | Cost/ Speedl Length Buses | Cost/ Speedl
(mi.) / Hour Hour (mi.) / Hour Hour
(mph) (mph)
Washington Street 6.0 2 $51.65 13 7.1 2 $54.97 15
Lee Avenue 6.2° 2 $51.65 13
Halifax Street 6.4 1 $25.83 14 7.1 2 $55.05 15
Total Cost / Hour $129.13 $110.02

1. Estimate of required average speed to maintain headways and a 2-minute layover at the downtown

transfer point

2. Based on an average of two alternate routes operated

SOURCE: HNTB
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Figure 5
Existing Washington Street, Lee Avenue, and Halifax Street Lines
with Coverage Areas
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Figure 6

Modified Washington Street and Halifax Street Lines
with Coverage Areas
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The_Washington Street line would continue to operate on its existing alignment as far
as Dupuy Road and Pleasants Lane. The modified line would then serve Pleasants Lane
and Young’s Road and would pick up the Lee Avenue line route on Farmer Street as far as
South Street, where it would return to Wythe Street and follow the existing alignment to the
transfer point downtown. The Washington Street line would continue to operate a single
bus twice an hour at half hour headways.

The_Halifax Street line would be substantially modified. Buses would follow the existing
alignment from downtown to Halifax Street and Hilton Place. The route would then follow
Custer Street, currently on the outbound alignment, back to Halifax Street. It would then
pass Patterson Street and serve the gas station in the vicinity of Westfall Drive. From this
point a new section of alignment would extend to Halcun Drive via Young’s Road, an area
currently served by the Lee Avenue line. The return route would serve Patterson Street,
Floyd Street, and Augusta Avenue, all on the existing Halifax line. A second new section
would then follow Augusta Avenue to Lee Avenue, again providing service to an area served
by the existing Lee Avenue line, and continue on Lee Avenue to Halifax Street and the
existing inbound alignment.

The modified Halifax Street line would operate a single bus twice an hour at half-hour
headways. This is an increase of one bus per hour for those areas exclusively served by the
existing Halifax Street line. Areas currently served by the Lee Avenue line would continue to
have service on 30-minute headways, although some areas would be slightly farther from
the route than they are at present. As noted above, however, all areas remain within a ¥a-
mile walking distance from transit service.

The Lee Avenue line could be eliminated if the modifications to the two routes above
are implemented, thus saving the cost of operating this line.

4.A.2. Virginia Avenue, Walnut Hill, and Plaza Lines

The existing routes are shown in Figure 7. The recommended modifications, shown in
Figure 8, consist of extending the Virginia Avenue Line to Walnut Hill Plaza, ceasing service
to Petersburg High School, and re-routing the Walnut Hill route. These modifications
replace the need for the Plaza route and hence allow savings to be made. The changes are
summarized in Figure 7, Figure 8, and Table 3 and are further described below.
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Table 3
Recommended Modifications to the Virginia Avenue, Plaza,
and Walnut Hill Lines

Existing Recommended
Required Required
Route Name Length Buses | Cost/ Speedl Length Buses | Cost/ Speedl
(mi.) / Hour Hour (mi.) / Hour Hour
(mph) (mph)
Virginia Avenue 5.8° 1 $25.83 12 7.4 1 $28.89 16
Plaza 6.0 1 $25.83 13
Walnut Hill 17.0 1 $65.99 18 17.28 1 $67.11 18
Total Cost / Hour $117.65 $96.00

1. Estimate of required average speed to maintain headways and a 2-minute layover at the downtown
transfer point
2. Based on an average of two alternate routes operated

SOURCE: HNTB

The Virginia Avenue line periodically serves the Petersburg High School as stated above.
However, the extension of the route to the High School exhibits very low ridership based on
observations and discussions with PAT staff. The proposed alterations would make the
Virginia Avenue line a single route that would cease to serve the high school. The route
itself would follow the existing alignment outbound to Harding Street and then follow
Harding Street, Johnson Road, and West South Boulevard as far as Sycamore Street. The
inbound trip would follow Glenroy Street, Brandon Avenue, Weyanoke Street, Berkeley
Avenue, and West Tuckahoe Street to Johnson Road. The modified route would then follow
Johnson Road before serving those areas currently served by the Virginia Avenue line on
North Carolina Avenue, Melville Street, Virginia Avenue, St. Mark Street, Diamond Street,
and Shore Street. The existing alignment would then be followed returning to downtown via
Byrne Street.

The proposed route would remain split with the Ettrick line and would operate one bus
per hour over the entire line, with the Virginia Avenue segment being 30 minutes in
duration.

The modified Walnut Hill line would follow the existing outbound alignment to South
Sycamore Street and North Boulevard via South Jefferson Street. At this point the proposed
alignment would follow that of the existing Plaza route along South Sycamore Street and
into the Walnut Plaza mall. The route would then follow the existing alignment south of
Walnut Plaza to the retail area on South Crater Road and back. The inbound trip would
return on South Sycamore Street to the downtown transfer point. The proposed route
would operate one bus per hour at one-hour headways as it does today.
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Figure 7

Existing Virginia Avenue, Walnut Hill, and Plaza Lines
with Coverage Areas
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Figure 8

Modified Virginia Avenue and Walnut Hill Lines
with Coverage Areas
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As shown in Figure 8, all areas currently served by the existing three routes, with the
exception of the extension of the existing Virginia Avenue route to the high school, would
continue to be within ¥-mile of a bus route if these modifications are implemented.
Moreover, the frequency of service to most of these areas would remain unchanged at one
bus per hour. Along the segment of Sycamore Street north of North Boulevard, however,
headways would be increased from the current 30 minutes due to the current overlapping
of the Walnut Hill and Plaza routes.

4.A.3. Ettrick Line

The existing alignment would be retained but with the Pocahontas Island extension
operated on every run, thus simplifying the schedule. The estimated cost of this change is
shown in Table 4.

Table 4
Recommended Modifications to Ettrick Line
Existing Recommended
Required Required
Route Name Length Buses | Cost/ Speed’ Len_gth Buses | Cost/ Speed*
(mi.) / Hour Hour (mi.) / Hour Hour
(mph) (mph)
Ettrick 6.8° 1 $26.41 15 7.8 1 $30.30 15

1. Estimate of required average speed to maintain headways and a 2-minute layover at the downtown
transfer point
2. Based on an average of two alternate routes operated

SOURCE: HNTB

4.A.4. Blandford, Hopewell/Fort Lee, South Crater Road, and South Park Mall Lines

There is little duplication of service on these routes and no significant boarding activity
patterns were observed. Therefore, no modifications are recommended. Moreover, neither
the Hopewell/Fort Lee nor the South Park Mall routes were counted, as noted above.

4.A.5. Possible Additions to the System

One potential addition to the system has been identified that would provide a direct
connection between Fort Lee and South Park Mall. With the anticipated addition of
personnel at Fort Lee in conjunction with the BRAC process, the number of potential transit
riders between the Fort and the mall is likely to increase. The schedule for the South Park
route appears to provide substantial layover time. Departure times are shown at the
downtown transfer point pulse at 15 minutes past the hour, and again at the mall at 45
minutes past the hour. However, this is a short trip that takes far less than 30 minutes to
operate. Thus, the vehicle could operate a second loop between the mall and Ft. Lee, and
still return to the downtown transfer point within a 60-minute cycle in order to be available
for the next pulse.

The description below shows how service might be provided between Ft. Lee and South
Park Mall as an option. Since ridership data was not available for Ft. Lee or South Park,
this service is based exclusively on the suggestion made verbally by the City at an early
meeting that this origin-destination pair may represent an unserved market, especially with
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the advent of additional personnel at Ft. Lee due to the BRAC activities. This service might
be provided with an adjustment of the existing South Park route, as further discussed below
and summarized in Table 5. Further, the operation described assumes non-peak operation.
During discussions with PAT it was determined that during the holiday season, for example,
the route takes considerably longer to complete and hence there is little to no slack in the
schedule. However, the operation below is attainable throughout the majority of the year.
It is recommended that the abnormal peaks which may occur during the year do not drive
the scheduling of the service to the mall and rather that special provision be made at those
times, while funding contributions from the mall for any additional service should be

explored.
Table 5
Potential South Park Mall Extension to Fort Lee
Proposed
Route Name Length Buses / Total Required
(miles) hour =it e Speed* (mph)
Cost / hour
South Park Mall Extension 16.09 1 $62.51 17

1. Estimate of required average speed to maintain headways and a 2 minute layover at the
transfer point

SOURCE: HNTB

This proposal is an extension of the existing South Park Mall line and is not intended to
be a new and independent service. After traversing the current route, starting at the
downtown transfer point and ending at the mall, the bus would follow Temple Avenue
(Route 144) to Oaklawn Boulevard (Route 36) and Fort Lee. It would then return via
Oaklawn Boulevard and Temple Avenue to the mall and then back to the downtown
transfer point.

The advantage of this addition is that it would make travel from Fort Lee to South Park
Mall quicker and easier. Additionally, the extension could include stops Hopewell and thus
replace the existing Hopewell/Fort Lee line which operates with a closed door policy
between downtown and Fort Lee. Hence, there would be no reduction of service although
trips between Fort Lee and downtown Petersburg, and Petersburg and Hopewell, would
have to be completed via South Park Mall.

The proposed extension is entirely outside of the City of Petersburg. Although it may be
useful to residents of the City, it would also benefit citizens residing in adjacent jurisdictions
and military personnel at Fort Lee. Thus, the possibility of a partnering with one or more of
these additional beneficiaries to help fund this service should be explored.
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4.B. Cumulative System-wide Impacts of Recommendations

Figures 9 and 10 below show the PAT system with the recommended route
modifications in place and the resulting changes in coverage. As can be seen, the overall
impact on coverage is negligible with the exception of the Virginia Avenue line extension to
Petersburg High School, which would cease to operate under the proposed system.

Tables 6 and 7 below summarize the operating costs for both the existing and proposed
systems. (It should be noted that this analysis was performed prior to the addition of the
Central State line, which is therefore not included in these calculations.) These tables
describe operating costs using both a per-hour and per-mile basis, as discussed in Section
4A above. For purposes of this analysis the effective cost per hour of any individual route is
the larger of two values:

o The systemwide operating cost per revenue-hour, multiplied by the duration of the route.
Since the routes are designed to achieve either hourly or half-hourly headways in order
to provide a timed-transfer pulse at the downtown transfer point, the cost per revenue-
hour of operation is constant for all routes except for those that are split among two
lines. In such cases, the cost per revenue-hour of each line will be half of the cost of a
“full” route, since that line only operates once per hour.

o The systemwide operating cost per revenue-mile, multiplied by the mileage of the route.
For routes that operate twice per hour (e.g. Washington Street), the hourly operating
cost on a route mileage basis equals twice the route mileage times the cost per
revenue-mile, since the vehicle makes two complete round trips within any given hour.

Thus, a conservative estimate of the total systemwide hourly operating cost can be
approximated by summing the hourly operating cost of each individual route, applying the
larger of the two hourly costs as described earlier. Tables 6 and 7 show these values for
both the existing system and for the modifications as proposed herein.
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Figure 9
Proposed PAT System
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Table 6
Route Descriptions and Operating Costs
Existing and Proposed PAT Systems

Route Costs
Length Maximum Split | Buses per| Cost per hour | Cost per hour Cost per

> Name (miles) ?ﬁﬁg (YIN) | hour | (revenuemile) | (revenue hour) | hour (final)
Lu Washington Street 5.96 0.5 N 2 $ 46.33 | $ 51.65 | $ 51.65
(IT) Halifax Street 6.40 0.5 Y 1 $ 2487 | $ 2583 | $ 25.83
>_ Lee Avenue 6.15 0.5 N 2 $ 4777 | $ 51.65 | $ 51.65
(n Virginia Avenue 5.80 0.5 Y 1 $ 2253 | $ 2583 | $ 25.83
w Plaza 6.01 0.5 Y 1 $ 2334 | $ 2583 | $ 25.83
Z Ettrick 6.80 0.5 Y 1 $ 26.41 | $ 2583 | $ 26.41
I: Blandford 6.42 0.5 N 2 $ 49.90 | $ 51.65 | $ 51.65
U) South Crater Road 16.33 1 N 1 $ 63.41 | $ 5165 | $ 63.41
; Hopewell/Ft. Lee 11.26 1 N 1 $ 43.74 | $ 51.65 | $ 51.65
Lu Walnut Hill 16.99 1 N 1 $ 65.99 | $ 5165 | $ 65.99

South Park Mall 6.67 1 N 1 $ 2590 | $ 51.65 | $ 51.65

TOTAL 94.80 14.00 $ 49157

Route Costs

2 Name Lepgth NIZI)?J);I:;(L;nm Split | Buses per| Cost per hour | Cost per hour Cost per
LLI (miles) (hours) (Y/N) hour (revenue mile) | (revenue hour) | hour (final)
|— Washington - Lee 7.08 0.5 N 2 $ 5497 | $ 51.65 | $ 54.97
(f) Halifax Extended 7.09 0.5 N 2 $ 55.05 | $ 51.65 | $ 55.05
>- VA Ave - Walnut Hill 7.44 0.5 Y 1 $ 28.89 | $ 2583 | $ 28.89
(n Walnut Paza - Mall 17.28 1 N 1 $ 67.11 | $ 51.65 | $ 67.11
D South Park Mall Extended | 16.09 1 N 1 $ 6251 | $ 51.65 | $ 62.51
(L}J-) Ettrick 7.80 0.5 Y 1 $ 30.30 | $ 2583 | $ 30.30
O The below Routes are unchanged from the existing system
D_ Blandford 6.42 0.5 N 2 $ 49.90 | $ 51.65 | $ 51.65
O Hopewell/Ft. Lee 11.26 1 N 1 $ 4374 | $ 51.65 | $ 51.65
D: South Crater Road 16.33 1 N 1 $ 63.41 | $ 51.65 | $ 63.41
D— TOTAL 96.79 12.00 $ 465.55

% Difference from Existing 2% -14% -5%

As shown by Table 6, the route modifications described by these recommendations
yield an approximate savings of five percent in hourly operating costs relative to the current
system. Moreover, these route consolidations offer the potential to reduce the number of
buses in operation during hours of maximum service. Such a reduction could affect the
need for drivers and result in further savings in labor costs. As described above, the
operating cost estimates of individual routes presented herein are based on current overall
system operating costs. If the number of drivers is reduced due to the need for fewer
buses, these unit costs would also likely be reduced. However, the savings associated with
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such reductions cannot be easily estimated, since they would depend on the number of
drivers who are part-time hourly employees and the specific scheduling of individual runs.
Finally, it should also be noted that these recommendations include the provision of
additional service between South Park Mall and Fort Lee. If this extension is not provided,
the system operating cost will be further reduced. The alternative without the extension is
summarized below.

Table 7
Route Descriptions and Operating Costs
Existing and Proposed PAT Systems, without Fort Lee — South Park Extension

Route Costs

2 Name Lepgth MD?J)EZESnm Split | Buses per| Cost per hour |  Cost per hour Cost per
LIJ (miles) (hours) (Y/N) hour (revenue mile) | (revenue hour) | hour (final)
|— Washington - Lee 7.08 0.5 N 2 $ 5497 | $ 5165 | $ 54.97
U) Halifax Extened 7.09 0.5 N 2 $ 55.05 | $ 51.65 | $ 55.05
>- VA Ave - Walnut Hill 7.44 0.5 Y 1 $ 28.89 | $ 2583 | $ 28.89
(D Walnut Paza - Mall 17.28 1 N 1 $ 67.11 | $ 51.65 | $ 67.11
D Ettrick 7.80 0.5 Y 1 $ 30.30 | $ 2583 | $ 30.30
IEI[)J The routes below are unchanged from the existing system

O Blandford 6.42 0.5 N 2 $ 49.90 | $ 5165 | $ 51.65
D_ Hopewell/Ft. Lee 11.26 1 N 1 $ 4374 | $ 51.65 | $ 51.65
O South Crater Road 16.33 1 N 1 $ 63.41 | $ 5165 | $ 63.41
D: South Park Mall 6.67 1 N 1 $ 2590 | $ 5165 | $ 51.65
D— TOTAL 87.36 12.00 $ 454.69

% Difference from Existing -8% -14% -8%

As shown by Table 7, the route modifications suggested herein are projected to result in
a reduction in hourly operating cost of approximately eight percent relative to the current
system, exclusive of the provision of additional service between Fort Lee and South Park
Mall.
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ADDENDUM

5.A. Loop Route Alternatives for Provision of Service along the
South Crater Road Corridor

The Walnut Hill route and South Crater Road route follow coincident paths south of
Walnut Plaza but serve parallel corridors north of that location, as can be seen in Figure 1.
The existing routes are of one-hour duration and run on one-hour headways. The routes are
scheduled with a half hour offset, hence half hour service is provided between the
downtown transfer point and the retail areas on South Crater Road.

Two alternative options for revising bus service along the corridors served by the
existing routes mentioned above are discussed below. The general proposal would be to
replace the two hour long routes with two loops (or set of routes) north and south of Walnut
Plaza.

5.A.1. Southern Loop

The southern loop is common to both options presented below. The proposed route
would operate principally on South Crater Road south of Walnut Plaza and would serve the
various neighborhoods that the existing Walnut Hill and South Crater Road routes serve
currently. Table A1 summarizes the characteristics of this proposed route. The route is
depicted in both Figure A1 and Figure A2.

Table A1
Southern Loop Route Characteristics
Proposed
Total .
Route Name Length Buses / Estimated Reqtlured
(miles) hour Cost / hour Speed” (mph)
Southern Loop 11.29 2 $87.67 24

1. Estimate of required average speed to maintain headways and a 2 minute layover at the
transfer point

SOURCE: HNTB

5.A.2. Option 1 — Northern Loop

The first option considered introduces a single loop that would, in conjunction with the
southern loop, replace the South Crater Road route and the proposed amended Walnut Hill
route. This alternative is shown in Figure Al below. The two loops would be of half hour
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duration and run at half hour headways. A transfer point would be created at Walnut Plaza
where passengers would change between the two services.

Both loops would operate in one direction only; the southern loop would follow the
same path as the existing services. The northern loop could operate in either direction. In
order to continue to serve Jefferson Street, the variation shown as a dotted line in Figure Al
would have to be incorporated into the northern loop. Doing so every alternate run would
provide the same frequency of service as provided by the existing system and that proposed
previously in this report.

5.A.3. Option 2 — Sycamore Branch and South Crater Road Branch

A second option is the split the northern loop between the two corridors on Sycamore
Street and South Crater Road as shown in Figure A2. In this case, the southern loop would
operate as described above while the northern portion would alternate between the two
routes shown. Again, passengers would transfer between the northern branches and the
southern loop at Walnut Plaza.

Table A2 summarizes the characteristics of the two options below.

Table A2
Northern Loop Options Route Characteristics
Proposed
Route Name Length Buses / Total Required
(miles) hour ESEs e Speed* (mph)
Cost / hour
Northern loop 5.94 2 $51.65 13
Option 1 Total $51.65
South Crater Branch 6.40 1 $25.83 14
Sycamore Branch 6.08 1 $25.83 13
Option 2 Total $51.66
1. Estimate of required average speed to maintain headways and a 2 minute layover at the transfer

point

SOURCE: HNTB
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Figure Al
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Figure A2
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5.A.4. Considerations

The introduction of the loops and the transfer point at Walnut Plaza would add flexibility
to the system. It is recommended that the transfer point be introduced and the proposed
Virginia Avenue route extended to it regardless of whether the southern loop and northern
connections are adopted or not, thus providing for an alternative route from downtown to
the South Crater Road retail areas.

It should be noted that the introduction of the loops and/or branches would not have a
significant impact on journey times and would introduce an additional transfer for most
passengers traveling to and from the retail along South Crater Road.

The advantage of Option 1 for the northern loop is that it is simple — one route, one
direction —and that it provides one additional bus per hour over the existing service albeit in
only one direction. The second option is more complex, alternating between two routes.
However, it provides two buses an hour at the transfer point at Walnut Plaza (one of which
would be via downtown), and it provides shorter in-seat ride for passengers and potentially
reduces the trip time for those passengers able to time their excursion to coincide with the
schedule. In the aggregate, the two options are broadly similar and effectively offer a
choice between a longer in-seat journey and a longer waiting time.

Table A3 below compares the cost of the loops versus the proposed Walnut Hill and
South Crater Road routes.

Table A3
Comparison of Costs

Estimated cost per hour

Route Name Proposed ‘ :
System Option 1 Option 2
Total Cost $130.52 $139.33 $139.34

SOURCE: HNTB

A final consideration is that the Walnut Plaza is not the midpoint of the routes which
serve the South Crater Road retail areas. The average speed required to maintain half hour
headways on the southern loop is, therefore, quite high. Prior to implementation, the loop
should be tested to ensure that the required speed can be met and reasonable service
maintained while doing so.
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