














Figure 7: HRT Passenger Trip Origins for COA Study Routes
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Figure 8: HRT Passenger Destinations for COA Study Routes
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For each surveyed route a map
illustrating the origins and destinations
or riders is included in the COA report. B i
A map of Route 20 is provided here as a ; V
sample. Route 20 provides cross-town e Crespese .
service from Downtown Norfolk to Neoor = &
Virginia Beach. Passengers indicated a -3
variety of origins in the Hampton Roads i
area including in Newport News, :
Hampton, Norfolk, Portsmouth,
Chesapeake, and Virginia Beach. Many
of the origins do not occur along the
route. In contrast, many destinations do
occur along the route, particularly in
Norfolk and a cluster in central Virginia
Beach.
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C.9. ROUTE RECOMMENDATIONS

The objectives used to develop the HRT route recommendations are:

= Avoid disruptions to riders

= |mprove on-time performance

= Reduce run time

= |ncrease service span

= Eliminate unused route deviations
= Reduce operating cost

The following factors were examined in formulating the recommendations:

= Demographic analysis

=  On-time performance

= Stakeholder interviews and comments

= Trip origin and destination maps based upon rider surveys

= Current route schedules and public timetables

= Route ridership data including surveyed on-off counts and data received from
HRT

= Qverall route performance
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The following system-wide recommendations were developed:

= All routes serving colleges/universities should have a service span to at least
10 PM

= All fixed-routes should have a service span till at least 9 PM

= All routes should have a frequency or 30 minutes or better (at a minimum,
during the peak hours)

Recommendations that pertain more specifically to a single route or a group of routes
are presented in table Table 3. The implementation schedule has three time horizons for
when changes should occur - First Year, Short-Term, and Long-Term. First Year changes
should occur during the next fiscal year, FY10. These changes are identified for First-Year
implementation because they require only minor increases in service. The majority of these
recommendations are associated with service modifications designed to address on-time
performance issues. The actions associated with service additions and major route changes
are recommended for implementation during years 2 - 5 (Short-Term). This accounts for the
majority of the remainder of the proposed recommendations. No determination was made as
to what year in this time frame any of the recommendations should be implemented or how
many should occur on an annual basis. It should be noted that certain recommendations
must be coordinated with other changes. These changes that must be implemented
concurrently are indicated by the —Group designation in the table below.

The effects of the short term recommendations include:

= Vehicles required will increase from 163 to 167
= Daily revenue hours will increase from 1646:23 to 1807:21

Long-term recommendations go beyond the five year time horizon of the COA study.
These recommendations either require further analysis or would be cost intensive
undertakings. Changes proposed for the Suffolk routes should occur in this time horizon
because HRT just took over their operation in October 2008. Minor changes should be made
to them during the next five years in an effort to improve their performance. During this time,
further analysis can be conducted by HRT as additional data are developed related to
operation and use of these routes. The other two long-term recommendations are associated
with major service improvements. Increasing all of the study routes to 30-minute headways
would be costly, involving not only operating costs, but also capital costs. This would require
doubling the vehicle requirements for certain routes. Initially, it would be less costly to
improve headways to 30 minutes during the peak hours. Eventually, the goal should be to
provide at least 30 minute frequency on all routes throughout the HRT service span.
Additionally, extending the service span to at least 9 p.m. for all routes would require
increased operational costs associated with the added revenue hours.
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Table 3: Recommended Service Changes

Route Proposed Changes

1 Cut route at Amphibious Base. Southern portion will be added to Route 36.

2 No routing changes. Examine the schedule between Norfolk General and Cedar Grove (too
much time currently)

3 No changes

Remove route segments south of Princess Anne Rd on the east side. Convert route into a one
way loop that travels Princess Anne RD between Cedar Grove and Norfolk General

5 Remove segment of Route 5 that operates between Tidewater & Bayside and Wards Corner.
Extend route down Tidewater to Little Creek and then east on Little Creek, serving Evelyn T.
Butts transfer point

6 Revise the schedule so that Route 6 and Route 13 operate their common segments 30 minutes
apart. Extend route out to Greenbrier Mall.

8 Remove segment traveling between Evelyn T. Butts and the Amphibious Base This segment is
added to Route 15-A.

9 Remove Route 9 service on Widgeon and Philpotts Roads. Route 9 will terminate at Norfolk
State University.

11 Reduce midday headway to 1 hour

12 No routing changes. Extend service hours until 10 p.m. to serve TCC.

13 Offset Route 13 and Route 6 schedules by 30 minutes. Extend service out to Greenbrier Mall.
Terminate route at Chesapeake General Hospital.

15 Discontinue service out to Robert Hall Shopping Center. Split route into two segments at Evelyn
T. Butts Transfer Center. Route 15 - A will travel between Naval Station Norfolk and the
Amphibious Base and 15 - B will travel between Evelyn T. Butts and Greenbrier Mall.

18 Terminate route at Norfolk State University. Headways can be increased to 40 minutes.

20 Implement bus preemption along Virginia Beach Blvd. Connect route with Newington Station
when LRT complete.

23 Eliminate route segment along Woodis Avenue and Front Street. Route will terminate at Best
Square without traveling to the Riverside Corporate Center.

25 Route the Route 25 down Kempsville RD and Providence RD to provide new service. Increase
service span to 10 p.m. to serve TCC.

26 Discontinue service to TCC. Reroute the route north along Rosemont, west along Bonney RD,
north on Thalia RD and into Pembroke East.

27 No changes

29 Split route at the Hilltop Shopping Center. Remove service on Mill Dam RD. Discontinue routing
into Hospital parking lot via Will O Wisp (install signal with pedestrian controls and crosswalk at
this intersection). Service span should be increase to 10 p.m. to serve TCC.

33 No routing changes. Extend service hours until 10 p.m. to serve TCC.

36 Join removed segment of Route 1 to Route 36. Extend service until 10 p.m. to serve TCC.

41 Extend service to the Cavalier Business park during peak hours. Revise schedule to a "clock-
face" schedule.

44 Eliminate the 44-Cutback. Extend the full route down Frederick BLVD to continue service to Wal-
mart.

45 Add the Route 57 segment traveling outbound from the Victory Crossing Shopping Center out
Airline Blvd to Route 45.
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Route Proposed Changes

47 No routing changes. Revise public timetable to account for recent addition of TCC. Extend
service span until 10 p.m. to serve TCC.

50 No changes

57 Remove segment traveling outbound from Victory Crossing Shopping Center out Airline BLVD.
Extend service to Greenbrier Mall.

58 Eliminate service on Campostella RD between Great Bridge and Battlefield to the Robert Hall
Shopping Center. Extend service down Dominion BLVD, left onto Grassfield PKWY, left onto
Cahoon PKWY, right onto Cedar RD, left onto Battlefield BLVD and terminate at Chesapeake
General Hospital. Extend service span until 10 p.m. to serve TCC.

64 No changes

71 Route would operate between Downtown and Hilltop RD.

72 Route would operate along Washington ST between Paul D Camp Community College and the
Magnolia Park-n-Ride.

73 Routes would be converted to demand responsive service that pick up passengers and carry

74 | them into bus plaza to connect with Routes 71 & 72.

101 No changes

102 No changes

103 No changes

104 | No changes

105 Extend service to the Sentara Careplace.

106 Terminate route at the Park-n-Ride located near Old Courthouse & Warwick.

107 | Terminate route at Patrick Henry Mall.

109 Eliminate

110 No changes

111 Route 111 will provide service in both directions to the Newport News/Williamsburg
International Airport.

112 Cut route at Thimble Shoals BLVD and Jefferson AVE. This would discontinue service to Riverside
Hospital and Christopher Newport University.

114 | Discontinue inbound loop to enter NET Center, by turning left at Marshall DR. Eliminate service
along Power Plant PKWY and instead turn left on Aberdeen RD. Remove service along Armistead
AVE, and reroute down Mercury BLVD.

115 Combine Route 115 and Route 120 with minor routing changes to cover loss of Route 109. The
routes would operate trips in opposite directions, offset to increase service availability.

116 Route 116 will be split into two routes. Route 16 - A will travel along Jefferson Avenue out to
the Oakland Industrial Park and terminate at Lee Hall Industrial Park before returning to Patrick
Henry Mall using the same route. Route 16 - B would travel to the Wal-Mart down Bland
Boulevard and Warwick Boulevard, making a stop in the Cobblestone at Lees Mill before going
into Fort Eustis and returning using the same route.

117 Increase headway from 1 hour to 30 minutes.

118 | Operate Gateway BLVD loop as on-call service. Shorten trip within Langley Research Park by
cutting across park at Research DR.

119 Extend route down J. Clyde Morris BLVD to serve Riverside Hospital and Christopher Newport
University. Extend service span to 10 p.m. for CNU.
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Route Proposed Changes

120 | See changes proposed for Route 115

121 No changes

GRN | New service will operate demand response service south of Greenbrier Mall.

()

LUC | Neighborhood circulator providing service to residential areas west of Warwick BLVD and
connecting to Patrick Henry Mall.

The Route 4 maps below are an example of the individual route maps in the COA to show
recommended changes. Route 4 currently performs poorly, and as a result, the portion
below Princess Anne Road on the eastern side of the route is proposed for elimination based
on its weak ridership. Route 4 is also proposed to be converted to a one-way loop. This
change will dramatically impact the revenue hours and vehicle requirement for the route.
Revenue hours would decrease from 25 hours and 2 minutes to 15 hours. The number of
vehicles required to operate the route would decrease from two to one. These changes will
also mean impacts to the customer. Service will be cut along Wood Street, Monticello
Avenue, and Church Street, and south of Princess Anne Boulevard. The conversion of the
route to a one-way loop will reduce service frequency as well as potentially require customers
to ride the route longer in order to return to their destination. However, the reduced costs of
operation would improve the performance of this route relative to other HRT services.

Figure 9: Recommendations

Route 4 Existing Route 4 Proposed

Legend Legend

— HRT Ricits 4 — P Rote 4
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C.10. RECOMMENDED NEW SERVICES

This service evaluation yielded recommendations for new services that could be offered
by HRT. These recommendations resulted from analysis of service gaps based on a transit-
needs analysis using demographics and comments from the stakeholders.

= Greenbrier Connector - This service would be a demand response service that would
provide public transportation to areas south of Greenbrier Mall. There were
comments that requested service around Kempsville Road and Great Bridge Road
south of Interstate 64. This service would bring riders up to Greenbrier Mall, where
they could then access the larger HRT system. Service would operate 7 a.m. to 7 p.m.
and require the use of one vehicle, preferably a cutaway.

= Lucas Creek Connector - This route would operate as a neighborhood circulator,
serving the area west of Warwick Boulevard. The connector would provide transfer
options to routes traveling Warwick Boulevard and Patrick Henry Mall. The route
would travel down Oyster Point Road, right onto Warwick Boulevard, left onto
Menchville Road, right onto Youngs Road, right onto Lucas Creek Road, right onto
Denbigh Boulevard and then return to the mall. Service would be provided from 7
a.m. to 7 p.m. and require the use of one vehicle, preferably a cutaway.

= Greenbrier Circulator - This service would differ from the proposed demand
response service in the Greenbrier area, serving as a connection between
major points of interest and employment centers in the Greenbrier
development. This route would be similar to the NET service in Downtown
Norfolk. Fares for riding this circulator should be greatly reduced or free. The
target audience would be visitors and workers, as Greenbrier has been
flagged as a major destination for employment, shopping, and entertainment.

» Birdneck Circulator - This circulator is proposed for the area between Laskin
Road, I-264, Little Neck Creek, and Great Neck Creek. This area was identified
as an area in Virginia Beach with a concentration of non-drivers not within a
mile of an HRT bus stop. This circulator would connect this area, which lies
between existing HRT routes, while providing connections to the Pacific & 19t
Transit Center and shopping destinations at Hilltop.

C.11. Amenities Recommendations

Passenger amenities, such as benches and shelters, enhance the physical environment
of a bus stop by offering a comfortable location for waiting passengers to sit. A bus shelter
also offers the added comfort of protecting passengers from the weather. While every
passenger would like to have amenities like these at each bus stop they use, it is impractical
to install a shelter or bench at every bus stop location. The cost of this action would be
prohibitive.

For the purpose of this study, a passenger threshold of 25 boardings per day was used to
warrant having a bench installed and 50 boardings per day was used to warrant having a
shelter installed. As a complete inventory of currently available shelters and benches does
not exist, the COA may include stops where amenities have already been installed. The study
concluded that 71 stops had more than 50 boardings a day and would warrant a shelter;
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180 stops had more than 25 boardings a day and would t warrant a bench. Because a
location has been identified as meeting the threshold for a bench or shelter does not mean
that one should be installed; further work is required to survey the location to determine the
feasibility of installation.

C.12. TRANSFER CENTER RECOMMENDATIONS

The Hampton Roads Transit bus system comprises over 60 interlaced routes covering
nine jurisdictions in the Hampton Roads area: Chesapeake City, Hampton City, Isle of Wight
County, Newport News City, Norfolk City, Portsmouth City, Suffolk City, Virginia Beach City,
and Williamsburg City. Since Hampton Roads is a diverse region with many nodes of activity
spread over a large geographical area, the HRT bus network must be capable of
accommodating travel between any two points in the service area. The HRT system offers the
most complete service coverage in the densely populated and more developed urban core of
the region—Hampton City, Newport News City, Norfolk City, Portsmouth City—where routes
crisscross one another and provide the greatest mobility for riders. Outside of this area, less
extensive service connects popular destinations via major corridors. All of these routes are
linked together through a series of 43 transfer centers, where timed transfers are scheduled
to improve the convenience of transferring between routes. The design of the HRT bus
network—a spider web of routes linked together through transfer centers—allows HRT to
efficiently operate the system while enabling riders to access destinations in all corners of
the HRT service area.

The route modifications suggested in the COA led to a recommendation regarding the
Robert Hall Boulevard Shopping Center Transfer Center. To improve system operations and
access for riders, it was recommended that HRT relocate this transfer center to Greenbrier
Mall, located just east of the current transfer center location. Bus service to the Robert Hall
Shopping Center would be retained. Discussed in detail in the COA, the relocation of the
transfer center from the Robert Hall Boulevard Shopping Center to the Greenbrier Mall has
several advantages from both operational and passenger perspectives..

Finally, the Cedar Grove Transfer Center does not serve riders well in its current location.
Further studies should be conducted to determine alternative locations for this transfer
center.

C.13. TRANSFER ANALYSIS

Rider transfer patterns were identified using data collected during the on-board rider
survey. Once the survey results were factored, the responses were aggregated to provide an
estimate of the number of daily transfers made between route pairs. The most common
route pairs were then mapped together to aid visual analysis of the potential to combine or
alter the routes to eliminate the need for transferring.

Trips requiring transfers account for a significant portion of all trips made on the HRT bus
system. For the survey period, the 52 routes included in the survey had an estimated 32,714
daily linked trips, which is a full trip made from an origin to destination regardless of
transfers. Analysis of the findings show that: 31.0 percent of trips required one transfer, 6.2
percent of trips required two transfers, and 0.9 percent of trips required three transfers. The
majority of HRT bus trips were made directly without a transfer (61.9 percent).
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Figure 10: Breakdown of HRT Transfer Activity

70%
60%
a
‘E 50%
=
‘g 40%
[
2 30%
5 20%
o
10%
0% ~n
No Transfer One Transfer Two Transfers  Three Transfers
Number of Transfers

Table 4 shows the top 20 route pairs between which riders transferred. The number of
estimated daily transfers between route pairs ranges from approximately 158 to 608. Routes
15 and 20 are by far the most popular pair for transferring riders, accounting for 4.5 percent
of all transfers made on the system, nearly double the next most commonly used route pair
(Routes 1 and 8). In the list of top 20 transfer pairs below, Routes 1, 15, and 20 appear in
the most route pairs, reflecting the high levels of ridership on these routes. The frequency of
these routes demonstrates that there are a few major bus routes that move large numbers of
people through the service area, which riders frequently pair with lower-ridership routes
serving specific areas with less demand. Each of the route pairs identified offer potential
opportunities to make service alterations that would reduce the need for riders to transfer to
complete their trip. Although eliminating the need to transfer between the identified routes
would certainly benefit some riders, there is not always an easy solution for making such a
service alteration. In many cases, serving the needs of these transferring riders by
significantly altering routes may have an adverse effect on a much larger segment of the
riding population. It is therefore necessary to find a balance between maintaining
consistency in the existing system operations with reducing the need for transfers.
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Table 4: Top 20 Route Transfer Pairs

Route Transfer Pair Factored Survey Results
Transfers Percent Rank
15 20 608.3 4.5% 1
1 8 294.1 2.2% 2
20 45 282.6 2.1% 3
8 15 243.5 1.8% 4
101 106 230.5 1.7% 5
1 15 219.8 1.6% 6
111 112 218.1 1.6% 7
3 15 215.7 1.6% 8
20 33 212.9 1.6% 9
2 15 211.6 1.5% 10
13 15 202.7 1.5% 11
106 112 201.6 1.5% 12
20 29 192.8 1.4% 13
15 23 183.6 1.3% 14
1 3 181.0 1.3% 15
111 116 180.1 1.3% 16
1 29 176.7 1.3% 17
1 45 161.0 1.2% 18
101 112 158.3 1.2% 19
3 8 158.0 1.2% 20

C.14. EXPANSION OF HRT SERVICES

The COA discusses enhancing current and implementing new bus service, as well as
service expansion to additional geographic markets. Highlights of new service include two
circulators. The proposed Greenbrier Circulator would differ from the proposed demand
response service in the Greenbrier area, serving as a connection between major points of
interest and employment centers in the Greenbrier development. This route would be similar
to the NET service in Downtown Norfolk. Fares for riding this circulator should be greatly
reduced or free. The target audience would be visitors and workers, as Greenbrier has been
flagged as a major destination for employment, shopping, and entertainment. The further
development of this area will contribute to this identified need. The addition of Greenbrier
Mall as a transit center for HRT highlights the importance of Greenbrier in the greater transit
network, and will allow for connections from this circulator to the region. The proposed
Birdneck circulator would serve the area between Laskin Road, I-264, Little Neck Creek, and
Great Neck Creek. This area was identified in HRTPO’s The Location of Non-Drivers in
Hampton Roads as an area in Virginia Beach with a concentration of non-drivers not within a
mile of an HRT bus stop. This circulator would connect this area, which lies between existing
HRT routes, while providing connections to the Pacific & 19th Transit Center and shopping
destinations at Hilltop.

These circulators are in addition to the Greenbrier Connector and the Lucas Creek
Connector. The Greenbrier Connector would provide a demand response service to
individuals living and working around the Greenbrier Area. This area was highlighted in the
demographic analysis as an area that showed some need for transit that currently was not
being served. A demand response service was proposed because the demographic indicators
showed levels that would not currently support fixed route service. This connector would
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bring people to the new Greenbrier Mall Transfer Center where they could then connect with
the larger HRT system. As ridership grows, this route could be transitioned to a fixed route.

The Lucas Creek Connector is a new fixed route service that would fill the gap in service
coverage south and west of Warwick Boulevard in Newport News. This is another area that
was highlighted in the demographic analysis as having individuals who have transit needs.
The service would provide connections to the larger system along Warwick Boulevard and at
Patrick Henry Mall. Due to the operating environment and projected ridership levels, this
route should be served by a cutaway van and does not require a traditional city bus.

Highlights of enhancing existing service include frequency improvements and service
span increases. The COA documents routes that are currently performing well and can be
considered for improvements in service frequency. Short-term recommendations include
extending the service span for university and college routes to 10 PM. Long-term
recommendations include extending all service to at least 9 PM and increasing frequencies
to 30 minutes.

While this Comprehensive Operations Analysis was being conducted, a Vision Plan was
also being completed that sought to identify long term recommendations for expansion and
addition of HRT services. That plan analyzed current (2000) and future (2034) regional
demographic data to determine areas of future growth that could support expanded transit
service. This expansion applies not only to areas that currently do not receive transit service
from HRT, but also expansion of services within the existing system. The plan details
geographic expansion of the HRT service area recommendations, as well as identifies
corridors for future study of light rail, BRT and commuter rail service.

C.15. COSTS AND REVENUES

The COA has a detailed financial plan which includes operating costs, capital costs,
revenue trends and revenue projections. The table shows HRT's current operating and
maintenance costs for the routes studied in the COA, and the costs that would be incurred if
the COA recommendations are implemented.

Table 5: Operating Costs — Current and Proposed - for studied HRT services

Annual Operating Cost
(Millions of 2008S)
Current $38.3
Current Plus COA Route
Recommendations
Current Plus COA
Recommendations plus all $42.9
services to 9 P.M
Current Plus COA
Recommendations plus all
services to 9 P.M plus half hour
frequency

Service Plan

$41.7

$53.7
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Based on the COA's historical funding analysis, the table below summarizes funding
sources for FYO4 and FY08. In addition, the table documents FY14 funding projections by

source.

Table 6: Historic and Projected Funding

FY04 FY08 FY14

Operating Costs $50,225,060 $72,070,343 $86,868,645
Fares Collected $13,780,550 $14,609,180 $16,198,442
State Formula $10,112,578 $11,135,500 $13,262,725
Federal Assistance $15,012,329 $17,082,896 $19,716,900
Other Fare Revenue $663,463 $1,186,941 $2,102,738
Other Funds $1,099,271 $547,417 $1,133,160
Local Government

Operating $10,000,445 $22,515,748 S 34,454,679
Capital $1,425,773 $1,522,952 $1,374,000

FY 04 and FY 08 values in current year dollars
FY 14 estimates in 2008 dollars

D. CONCLUSION

The HRT COA study began with an extensive effort to collect data, including but not
limited to stakeholders interviews, on-board surveys, ridership counts, on-time performance
at key locations, and demographics. Cost, trend, transfer and origin-destination analyses
were conducted to evaluate the performance of each route, as well as the overall system.
Recommendations were developed for the short-term, mid-term and long-term, including
amenities, transfer centers, fleet, agency organization, current service, new service, and
service expansion. Finally, capital and operating costs were developed, as well as funding
projections by source.

HRT is the largest transit provider in the state of Virginia, serving a population of almost
1.4 million people in a service area of approximately 527 square miles which includes seven
different jurisdictions. This study revealed how integral HRT is in these communities. The
COA recommendations will enable HRT to use its existing resources as efficiently as possible
in order to provide a high quality bus service. The agency has tremendous opportunities to
increase transit use in the region by providing a bus service which attracts both transit
dependent and choice riders due to its efficiency, as well as its connections to future
services such as light rail and commuter rail.
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