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CHAPTER 3: TRANSIT OPERATIONS
3.1 Current Transit Operations

The uptown area is currently served by seventeen Metro bus routes, as well as a number of shuttle
routes operated by major institutions in Uptown.

3.1.1 Metro Bus Service

Metro operates seventeen bus routes, with a total of more than 1,500 daily bus trips, through the
Uptown area as shown in Figure 3-1. This includes two routes that were recently revised to serve
Uptown, reflecting the importance of Uptown as a destination for Metro users. Table 3-1 delineates
the Metro bus routes, with key statistical data including frequency of service, ridership, number of
routes, etc.

The Metro routes can be grouped into several corridors: Clifton, Vine-Jefferson, Highland-Burnet,
Reading, and Crosstown, although several routes serve more than one of those corridors.

Clifton Corridor

This corridor includes routes 17, 18 and 19. Route 17 is the major route, with frequent service
throughout the day: every 10 minutes during peak periods and every 12 minutes offpeak. Route 17
connects the Hamilton Avenue Corridor, including several branches, to Downtown Cincinnati. In
Uptown, route 17 operates via Ludlow and Clifton Avenues. Thus it provides frequent service
between the west side of the University of Cincinnati campus and downtown. It also serves Good
Samaritan and Deaconess Hospitals. Route 17 has the highest ridership volume of any single route
that serves Uptown, with almost 6,400 daily passengers (ridership number are for entire route,
including areas outside of Uptown).

Routes 18 and 19 serve the Colerain corridor and branches, including Northgate Mall, north of
Uptown. In Uptown they follow the same routing as route 17 along via Ludlow and Clifton
Avenues on the way to and from downtown Cincinnati. Each route runs every 30 minutes during
peak periods, and about hourly offpeak. This service adds to frequency of service provided by route
17 between UC and downtown.

Route 39 also operates along the segment of Clifton Avenue between Ludlow Avenue and MLK
Drive; see further description in the Highland-Burnet corridor below.

Vine-Jefferson Corridor

Route 78 is the major route serving this corridor. It links several Northside neighborhoods to
downtown, including Springdale, Lincoln Heights, Wyoming, and Paddock Hills. It operates via
Vine Street (north of MLK), Jefferson Street (from MLK to McMillan), and then Vine Street again
to downtown. It operates every 10 to 15 minutes in peak periods and every 30 minutes offpeak. It
serves the east side of the main UC Campus, as well as the Zoo, VA Hospital and EPA. Daily
ridership is almost 3,800 passengers.
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Table 3-1: Uptown Metro Bus Service

Route Frequency (min) | Weekday | Number Daily
No. |From To Alignment in Uptown Area Peak | Offpeak | Bus Trips | of Veh. | Ridership
1 Museum Ctr. Z00 Lincoln, Burnet, Erkenbrecher 30 40 70 4 1,013

Kenwood/Blue
4 Ash Downtown Montgomery, Gilbert 10-15 15 166 10 5,845
11 |Madisonville Downtown Madison, Gilbert 20 30 83 10 3,913
17 |7 Hills/Mt Airy Downtown Ludlow, Clifton 10 12 202 20 6,385
18 |N'gate/Mt. Airy Downtown Ludlow, Clifton 30/60 65
19 |Colerain Downtown Ludlow, Clifton 30/60 65
Subtotals for Clifton Corridor route 18 & 19 86 7 2,308
24  |Anderson Twp. Downtown MLK, Vine, Auburn 30 30 72 6 1,728
EB McMillan; WB
31 |West End Evanston Taft/Calhoun 15 15 120 7 2,844
Ludlow. Clifton, MLK,
39 |Western Hills Downtown Highland 30 40 54 4 614
43 |Reading Downtown Reading 18/15 30/24
45 |Bond Hill Downtown Reading 18/15 30/24
47 | Winton Hills Downtown Reading 18/15 30/24
Subtotals for Reading Corridor routes; 43, 45, 47 6/5 10/8 242 17 8,299
Burnet, Highland,
46 |Avondale Downtown Taft/McMillan, Vine 15/13 12 138 6 3,210
Clifton, Jefferson, MLK,
51 |Clifton Hyde Park Burnet 30 30 64 4 1,670
69 |Madisonville Downtown Madison, Gilbert 20 30 76 incl. #11 | incl. #11
75x |Amelia/Anderson Downtown/UC | Burnet, MLK, Clifton 25 X 21 9 820
15/10-
78 | Springdale Downtown Vine, Jefferson, Vine 15 30 113 7 3777
Subtotals for Routes Serving Uptown 1,507 111 | 42,426
Metro System Totals 2,982 262 | 70,114
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Routes 24 and 46 also operate along portions of Vine Street.

e See Highland-Burnet Corridor for a description of route 46. South of McMillan, route 46 and
route 48 together provide very frequent service along Vine Street through Over-the-Rhine.

e Route 24 originally connected Anderson Township to downtown. In 2004 it was revised, based on
recommendations from a Comprehensive Operations Analysis (COA) for SORTA, to include
service to Uptown. It approaches Uptown from the East via MLK and the follows Vine Street and
Auburn to downtown.

Highland-Burnet Corridor

Route 46 Avondale originates in the Reading corridor at Avondale Town Center. It operates through
Uptown via Burnet and Highland, serving Children’s Hospital, Shriners’ Hospital and University
Hospital. It crosses from Highland to Vine via Taft/McMillan, and then follows Vine to downtown:
every 12 to 15 minutes all day and carries over 3,200 weekday passengers.

Route 1 connects the Cincinnati Zoo, Mount Adams, downtown and the Museum Center. It serves a
portion of Burnet Avenue from Oak Street to Erkenbrecher.

Route 39 is the other route revised in 2004 to add service to Uptown. Route 39 previously was an
east-west crosstown route from Western Hills to Knowlton’s Corner. It was extended through Uptown
to downtown running via Ludlow, Clifton, MLK and Highland.

Route 75X is an express route that connects Amelia and Anderson Township to downtown, with some
trips extended to Uptown via Reading, Burnet, MLK and Clifton.

Reading Corridor

Three routes operate along Reading through the Uptown area. Route 43, 45 and 47 are in effect
branches of a trunk route. The branches serve Reading, Bond Hill and Winton Hills north of Uptown.
The schedules of the three routes are synchronized along Reading through Uptown, providing a
combined frequency of every 5 to 6 minutes during peak periods and 8 to 10 minutes offpeak. The
combined ridership of the three routes is 8,300 weekday passengers.

Crosstown Routes

As described above, routes 24 and 39 were revised in 2004 in order to provide additional crosstown
service to Uptown, from Anderson Township and Western Hills respectively. Route 31 is a major
crosstown route that serves the Taft-Calhoun/McMillan corridor. It operates every 15 minutes along
this one-way pair. It crosses the Montgomery corridor at Peebles Corner, and extends northeast to
serve Walnut Hills (formerly route #64). It runs along the south side of the UC Campus and extends
southwest to West End. Daily ridership is about 2,800 passengers.

Route 51 is a crosstown route that connects Hyde Park and Norwood to the Uptown area. It operates
via Burnet, MLK, Jefferson, and Clifton thus serving all of the major hospitals and the University of
Cincinnati. It operates every 30 minutes and carries about 1,700 daily passengers.
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Existing Passenger Counts

Figures 3-2 and 3-3 illustrate passenger boarding and alighting counts for Metro bus routes serving the
Uptown Area. The boarding/alighting info was collected in conjunction with SORTA's
Comprehensive Operational Analysis (COA) conducted in 2003 via automatic passenger recorders
used on a rotating basis. The counts presented are averages of the actual counts collected during the
COA. Figure 3-2 shows boarding and alighting values for bus routes heading inbound into downtown
Cincinnati. Figure 3-3 shows boarding and alighting values for bus routes heading outbound from
downtown Cincinnati.

3.1.2 Shuttle Service

Several of the major institutions in Uptown operate shuttle services to connect their facilities. The
shuttles also help to deal with constrained parking in the most densely developed areas by allowing
employees and students to use remote parking facilities. The two largest shuttle operators are the
University of Cincinnati and Children’s Hospital. Both have made significant changes in their shuttle
system recently. Existing shuttle routes are shown on Figure 3-4.

University of Cincinnati
The University runs three separate shuttle routes to connect different areas of campus:

e The Bearcat Express connects the Eden Parking Garage and the East Campus to the northern
portion of the West Campus. It runs every 7 to 10 minutes.

e The CCM/Bookstore Express connects the Eden Parking Garage and the East Campus to the
southern portion of the West Campus. It runs every 25 minutes.

e The CAS Express connects the West Campus to the College of Applied Science on Victory Blvd.
It runs every 30 minutes.

A fourth shuttle route was discontinued at the end of 2004. The previous route connected East
Campus, including University Hospital, to all sides of the West Campus. The route operated as a loop
around the West Campus via Jefferson, Calhoun, Clifton and MLK.

In the past, UC has also experimented with a shuttle route that linked the campus and the Corryville
(short Vine) area but it was discontinued due to low ridership. A UC shuttle route to downtown
Cincinnati has been considered but never implemented. The UC shuttle service is operated by a
contracted company, First Transit, under the direction of the UC Director of Transportation Service.
The current contract extends through 2007.

The three shuttle routes average 1,400 daily passengers. The shuttle service is funded through the
regular University budget. Currently, there is some discussion of using an increase in student fees to
finance expanded shuttle service.
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e Include “how to get there” information for major destinations (e.g. UC, hospitals) on web site.
This could also include information on transfers and route connections with TANK for
travelers to and from northern Kentucky.

e Post route maps and timetables at major stops.
e Improve on-bus audio announcements to refer to major Uptown destinations.

Financial Incentives to Encourage Transit Use

Some Uptown institutions provide free or subsidized parking for employees and/or visitors, along with
free shuttle service to and from remote parking in some cases. The institutions should do more to
encourage transit use by providing similar financial incentives to use Metro. This could take several
forms.

In several other cities, universities have made arrangements with transit agencies to allow unlimited
transit use by all students in return for a negotiated payment. For example, in Columbus, students of
the Ohio State University can ride COTA bus service free just by showing their student ID. The
service is paid by a $9 per quarter student activity fee. This approach is an excellent incentive for
transit use, since there is no perceived cost to use transit, whether for trips to and from class or for
other purposes. This approach is not limited to university students; it could also be used by hospitals
or other employers for their employees, and by UC for its faculty and staff. During September and
October 2005, Metro conducted a trial of free transit for UC students and personnel. Metro absorbed
the loss of fare revenue. UC supported the trial with publicity, but did not contribute financially. As
of this writing, Metro provided 4,000 rides in the demonstration’s first week, with 12,000 rides in the
sixth (final) week. Due to the timing of this program, there was not significant marketing of the
service prior to the start of UC’s academic year. UC has asked SORTA to submit a proposal for a
more permanent “U-Pass” program and other related incentives to encourage transit use.

This Study recommends that SORTA and UC negotiate an ongoing arrangement to provide free or
reduced cost transit access for students and possibly faculty and staff. If this is not feasible, they
should investigate the use of the University-issued Bearcat Express ID card to pay the normal bus fare
through a debit account attached to the cards, which is accepted by a variety of Uptown businesses.
The introduction of transit ridership to UC students can serve as a base for building potential future
ridership as this population enters the regional workforce with experience and familiarity with the
Metro system. This recommendation also applies to other institutions of higher learning in the area,
including Xavier University and Cincinnati State Technical and Community College.

Other institutions and employers (and UC faculty and staff) should provide subsidies for transit use
that are at least as generous as those provided for parking. Institutions should pay for all or part of the
cost of a monthly MetroCard for individual employees if they also provide free or low-cost parking.
This would be an employee benefit similar to free parking.

Federal tax law allows transit subsidies to individuals up to $105 per month to be tax-free. Both
federal and State of Ohio employees are provided the opportunity to participate in employee-paid
flexible benefit programs to allow the payment of transit costs using pre-tax dollars.
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For institutions that provide flexible benefit programs, both transit and parking subsidies should be
included so that an employee can make an informed choice between the two travel modes.

Another option for consideration is for the new Uptown TMA to negotiate with Metro for a potential
lower cost for bulk purchases of monthly MetroCards. The TMA would act as an agent, ordering a
guantity of cards each month and distributing them to the individual institutions who would then
supply them to their employees.

ITS Improvements

An example of using ITS technology would be to provide next-bus information via the Internet for
select or all bus routes. For instance, Georgia Tech’s shuttle system in midtown Atlanta can be viewed
by visiting http://www.nextbus.com/predictor/publicMap.shtml?a=georgia-tech. This type of
information can also be used by the transit operator for route supervision, e.g. to prevent bunching of
buses. It can also be used for real-time signs at transit hubs and major stops. Metro buses already
have the on-board hardware to support such a system, and there are long-term plans to implement real-
time information at major hubs such as Government Square. Any such implementation should also
include provision for real-time information at major Uptown stops and transit hubs.

Other Marketing Efforts

Routes 24 and 39 were rerouted last year to provide new and direct service to Uptown from residential
areas on the east and west sides of Cincinnati. Marketing efforts for these routes should include
advertising and/or mailings targeted at the tributary areas of these routes. The tributary areas for other
routes serving Uptown should also be targeted, including long-standing crosstown Routes 31 and 51
and special destination Route 1, which serves the Zoo and other cultural attractions.

3.2.2 Transit Service

Uptown-Downtown Connection

Transit service improvements to improve accessibility between Uptown and Downtown would initially
consist of instituting limited stop service on selected routes to improve travel times. In the future, this
limited stop service could transition into a form of “Rapid Bus” service. This service could use special
buses to provide a unique identity. Signal priority could provide further travel time improvement.
The stops could have shelters with a unique look and could provide real-time schedule information.

As noted previously, transit service between Uptown and Downtown runs fairly frequently, but there
is room for improvement in travel times, marketing and amenities. There are two corridors connecting
Uptown and Downtown that could be suitable for implementation of some form of Rapid Bus:
Clifton/Ludlow and Vine/Jefferson.

Clifton/Ludlow Corridor

Three bus routes currently service this corridor. Route 17 provides frequent service — every 10 to 15
minutes — along its trunk route between Downtown and College Hill. North of College Hill, the route
splits into four branches. Routes 18 and 19 follow the same route as 17 between Downtown and
Knowlton’s Corner, and then serve branches along the Colerain corridor. Routes 18 and 19 run less
often — each route on 30-minute peak and 60- to 70-minute off-peak schedules, and the schedules are
synchronized. The service patterns are illustrated schematically in the following diagram. Looking at
the three routes together, they provide 10 trips per hour during peak periods, and six to seven trips per
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hour at midday. However, the schedules of the three routes are not fully synchronized, so some trips
on Routes 17 and 18/19 operate very closely together.

There are two different operating scenarios that could be used to speed up service along the Clifton
Corridor. Each approach should be accompanied by implementation of traffic signal priority (TSP) at
selected intersections, and improvements to amenities and marketing. TSP is described in detail later

in this document:

e Consolidate bus stops and integrate route schedules

e Implement limited-stop service.

Clifton Corridor
Transit Service
Existing

Existing Service Frequencies:

Route Peak Offpeak
#17 branch 30 min. 60 min.
#17 trunk 10 min. 12-15 min,
#18 30 min. 65 min,
§ #19 30 min. 65 min.
(5
MLK Blvd.
University of
Cincinnati
- McMillan
C,.j,ﬁqq

Downtown Cincinnati

Figure 3-5: Clifton Corridor-Existing Transit Service

Option 1: Consolidate Bus Stops and Integrate Schedule

Bus stop spacing is quite frequent in some portions of the corridor, especially between ML King
Boulevard and Downtown. Increasing the distance between stops would save time for all trips. This
could be done by eliminating lightly-used stops, while making improvements to the remaining stops,
e.g. providing schedule information, signing, benches, and shelters at busier stops. At the same time,

the schedules of the three routes should be synchronized, so that during peak periods, there is uniform
six-minute headway, instead of the current schedule where most intervals are 10 minutes, with a few
intervals of zero to five minutes. During off-peak periods, uniform 10-minute headway could be
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implemented. This plan would probably not change the number of buses required. While the run
times should be reduced by several minutes due to fewer stops and TSP, the more complicated

scheduling may require longer layover times for some branches.

Clifton Corridor
Transit Service
Option 1

Hamilton

Knowlton's

Existing Service Frequencies:

Route Peak Offpeak
#17 branch 30 min, 60 min.,
#17 frunk 10 min, 12-15 min.
#18 30 min. 65 min.
é #19 30 min. 65 min,
3
MLK Bivd. Combined Service Frequencies:
Route Peak Offpeak
: trunk & min. 10 min.
University of
Cincinnati
- WcMillan
C‘,grﬁoﬁ

Downtown Cincinnati

Figure 3-6: Proposed Service on Clifton Corridor-Option 1

Option 2: Limited-Stop Service

In this alternative, limited stops would be designated at major trip generators between Downtown and
Knowlton’s Corner (or possibly College Hill). To achieve significant time savings, the average
spacing for these stops should be one-half mile or more, except in the downtown core. Some routes
and branches would only serve these designated stops, while others would continue to make all local

stops. Several scheduling options are possible:

Routes 18 and 19 could provide limited-stop service (every 15 minutes at peak, 30 to 35 minutes
off-peak), while Route 17 operates as local service (10 minutes at peak and 12 to 15 minutes
off-peak). However, the off-peak headway of 30 to 35 minutes for limited-stop service would

not be very attractive.

Route 17 could provide the limited-stop service, while Routes 18 and 19 maintain the local service.
This would mean 10-minute peak and 12-minute off-peak service at the limited stops, and 15-
minute and 30-minute off-peak service at the local stops. This option is presented in a
schematic diagram below. Also, with either of these options, the route numbering should be
changed, with a distinctive number or designation for the limited-stop service.
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Clifton Corridor
Transit Service
Option 2

Existing Service Frequencies:

Route Peak Offpeak
r #17 branch 30 min. 60 min.
] i : #17 trunk 10 min. 12-15 min.
Local Service ; Limited Stop Service #18 30 min. 55 min.
5 " #19 30 min. 65 min.
E
ol
! MLK Bivd. Combined Service Frequencies:
— 1% Route Peak Offpeak
P Local 15 min. 30 min.
 University of Limited 10 min. 15 min.
E Cincinnati

i+ Downtown Cincinnati

Figure 3-7: Proposed Service on Clifton Corridor-Option 2

e The current route numbering could be ignored, and the longest routes or branches (of the total of
six branches on the three routes) could be selected to provide the limited stop service, with the
shorter branches providing the local service. This could result in 10-minute peak and 15-minute
off-peak headways for the limited stop service, and 15-minute and 20-minute off-peak headways
for the local service, or vice-versa. This approach could achieve more even loading and more
compatible cycle times, which could facilitate scheduling. Since the branches are outside the
Uptown study area, this has not been studied in detail.

With any of the above options, each branch north of College Hill or Knowlton’s Corner would
continue to have 30-minute peak and 60-minute off-peak service. The precise impact on bus
requirements is difficult to assess, due to the extremely complex operating schedules for these routes.
But it appears that any of the above options could be implemented with no significant increase in peak
buses or bus-hours.

Within the limited-stop zone, the following locations are candidates for limited stops, which translate
to eight stops in a distance of just over four miles.

Central Parkway
Liberty or Elder Street (Over-the-Rhine)
Calhoun/McMuillan
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MLK Boulevard

Good Samaritan Hospital
Clifton/Ludlow
Cincinnati State
Knowlton’s Corner.

Options 1 and 2 represent a tradeoff between shorter headways (Option 1) and faster travel times
(Option 2’s limited-stop service).

Vine/Jefferson Corridor

The principal route in this corridor is Route 78, which has peak and off-peak headways of 10 to 15
minutes and 30 minutes, respectively. Route 46 also operates along Vine Street south of
Taft/McMillan, with headways of 12 to 15 minutes. The recommended location for an Uptown transit
hub is the Corryville area. The following discussion of rapid bus options assumes the existence of
such a hub.

Option 1

A relatively low-cost option would be to operate Route 78 as limited-stop service south of the Uptown
Hub, and reroute Route 46 via the Uptown Hub. Route 46 would provide service to local stops
between the Uptown Hub and Downtown. Signal priority should be implemented at key intersections
between MLK and Downtown. This plan would not increase bus requirements, but at the current
service levels it would only provide 30-minute off-peak headways. Midday service could be improved
by adding a turn-back service, at additional cost, between the Uptown Hub and Downtown. This plan
would also reduce service along Highland between MLK and McMillan. This segment is currently
served by Routes 39 and 46, and Route 46 would no longer operate there. After leaving the Uptown
Hub, limited stops could include:

Taft/McMillan
Elder/Liberty Street (Over-the-Rhine)
Central Parkway.

Option 2
A somewhat higher-cost option would be to implement a new Uptown-Downtown limited-stop route,
and maintain the existing service pattern on Route 78. This plan is illustrated as follows.
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Vine/Jefferson Corridor
Transit Service

78
| - ; 2
Combined Service Frequencies: <
Route Peak Offpeak Children’s
#78 Llocal 15 min. 30 min. e <Hospital
Vine Lid. 10 min. 15 min. : .
®
i UC
Hospital

Local Service |;---® ===
! Limited Stop Service
MLK Blvd. !

UPTOWN HUB

University of
Cincinnati

“Jefferson

McMillan

+ Downtown Cincinnati

Figure 3-8: Proposed Service on Vine/Jefferson — Option 2

The new limited stop service would operate as follows.

The route would begin at Children’s Hospital (Sabin Way entrance, if buses can turn around in
the proposed new loop), and then make a stop at University Hospital (Eden Street side).

It would continue to the proposed Transit Hub, where transfers could be made to and from
several other bus routes, including Routes 24, 39, 51, and 78, and possibly Routes 1 and 46.

The limited stop route would then continue south on Jefferson and then Vine, with limited
stops as listed above. An alternate routing would be west on Calhoun and south on Clifton;
this would offset some of the time savings, but would serve the southwest quadrant of the UC
campus as well as the new development along Calhoun.

Within downtown, the northbound routing would be on Vine Street, while southbound buses
would use Walnut or Race Streets.

The route could possibly be extended (all trips or alternate trips) across the Roebling Bridge to
the TANK Transit Center in Covington.

The new route would have frequent service, perhaps every 10 minutes during both peak and
midday periods.
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Signal priority should be implemented as in Option 1. Service on Route 46 could be reduced
somewhat, since many passengers from the hospitals could switch to the new route. The savings on
Route 46 could cover some, but not all, of the cost of the new route, which would require four or five
buses to provide 10-minute headways.

Potential Rapid Bus Features
For the potential rapid bus plans in either corridor there should be improvements in branding,
marketing, and amenities. This could include some or all of the following:

e Distinctive, low-floor, stylized buses; examples include MAX buses in Kansas City
(illustrated) or Metro Rapid Buses in Los Angeles; consider hybrid-electric buses for lower
emissions.

e New-design shelters at all limited stops if space permits, along with distinctive signage. The
illustration below shows the new shelter design prepared by MSA Architects for the
Government Square project. This design could also be used for other projects such as Transit
Hubs or stops along a rapid bus corridor.

e Schedule information at stops: posted schedules at all stops; real-time information at major
stops.

e Real-time schedule information available by phone (automated) or internet.

e Signal priority at selected intersections; probably not needed on one-way downtown streets, but
should have at major intersections outside downtown.
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e Distinctive branding of service, with readily identifiable name and/or route number; examples
include Kansas City’s “MAX” (Metro Area Express) or Los Angeles’s “Metro Rapid”.

e Consider fare system improvements: if not full pre-payment, ticket-vendors or change
machines at major stops.

e Aggressive marketing by Metro, proposed Uptown TMA, and others.

Other Metro Bus Routes

The previous section discusses reducing the numbers of bus stops between Uptown and Downtown on
the Clifton Avenue and Vine Street corridors. The changes on the Vine corridor would also benefit
Route 46, which operates on Vine south of Taft Rd.

Route 51 is a crosstown route that connects many major institutions in Uptown. However, it only runs
every 30 minutes. This frequency is not very attractive for short trips within Uptown. Adding
turnback service within Uptown, between Children’s Hospital or Reading Road and the western
terminal on Fairview, would provide a 15-minute frequency within Uptown. This would require two
additional buses and would have annual operating cost of approximately $500,000 (2006 $). Although
the market served by this improvement would overlap the proposed Uptown Shuttle to some degree, it
would also serve several important destinations that would not be covered by the Uptown Shuttle,
including Good Samaritan Hospital and the Clifton Neighborhood business district at Clifton and
Ludlow. It would also come closer to Deaconess Hospital and the VA Hospital. Outside the Uptown
study area, Route 51 connects to Xavier University although it would not be within the proposed
turnback segment.

Potential Transit Ridership

Changes to Uptown bus service are intended to make bus riding more convenient and attractive to
people traveling to and within the Uptown area. The effectiveness of these service improvements can
be estimated using the Regional Travel Model. This model is maintained by OKI and contains a
calibrated representation of the transportation system in the region. The data in table 3-2 shows the
forecast change in daily transit ridership associated with each of the proposed transit service
improvements.

Table 3-2
FORECAST CHANGE IN TRANSIT RIDERSHIP

FORECAST 2030 DAILY TRANSIT RIDERSHIP

BASE (No Service| WITH SERVICE WITHRT. 51\ ity g, 51 AND|  withvine | W!TH RT. 51, RT.

Change) CHANGE TURNBACK RT. 17 LIMITED |STREET LmTED| 17 AND VINE

TYPE OF SERVICE SERVICE STREET LIMITED
Rt. 17 Limited Stop Service 7,126 7,525 0 7,540 6,939 7,533
Rt. 17, 18, 19 local 3,970 3,440 3,865 3,226 3,829 3,059
Rt. 51 3,505 3,620 8,752 8,997 3,440 8,846
New Vine Limited 0 0 0 0 3,047 2,755
TOTAL - Uptown Area 14,601 14,585 12,617 19,763 17,255 22,193
TOTAL - Regional 98,656 103,045

SOURCE: OKI Regional Council of Governments

Route 17 limited stop service would designate a portion of Route 17 buses to stop only at
selected locations in Uptown and Downtown

Route 51 Turnback service will increase frequencies of Route 51 service from 30 minutes to 15
minuites within Uptown

New Vine Limited would establish a new limited-stop route between Children's Hospital and
downtown via Jefferson and Vine
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The forecast changes in bus transit ridership are discussed below:

e The Route 17 limited stop service would attract additional riders. However, total ridership on
routes 17, 18 and 19 is forecast to decline slightly.

e Improving headways from 30 minutes to 15 minutes on Route 51 through Uptown is forecast to
more than double Route 51 ridership

e The Vine Street Limited service is expected to add a significant number of new transit riders.

e The combined effect of all three service changes is a forecast increase of 4.5 percent in overall
system bus ridership

Shuttle Service

The various shuttle routes in the Uptown area are designed to serve the specific needs of the
sponsoring institutions. The operators do not currently restrict access to the shuttles, and it is
recommended that such a policy be made official; that is, that all of the shuttles be publicly available
to anyone who wants to ride, not just employees/students of the specific institution. Some of the
information improvements described above would facilitate wider use of the shuttles.

An overall organizational consolidation of shuttle services has been mentioned; however, creating an
additional management level may make it more difficult to provide service that directly responds to
the specific needs of individual institutions. During the near term, continued operation of most or all
of the shuttles by the respective institutions seems to be the best course, at least until a TMA could be
established with the funding and management responsibilities to operate a consolidated shuttle system.

The following recommendations pertain to the two primary major shuttle providers, Cincinnati
Children’s Hospital Medical Center and the University of Cincinnati. However, two new shuttle
routes are proposed with the intent that they would serve multiple institutions, and would therefore
require some shared funding. If an Uptown TMA were established, it could take overall responsibility
for the shared shuttles. However, day-to-day operation could still be contracted to the existing shuttle
operators. It should be noted that Children’s Hospital operates its shuttle fleet in house while the
University of Cincinnati contracts with First Transit for the operation of its shuttle services.

Uptown Shuttle

It is recommended that a principal shared shuttle “Uptown Shuttle” route be established with a route
connecting the University of Cincinnati West Campus and East Campus with its major hospital
complex. It would also connect with the proposed Uptown Transit Hub and the proposed Multimodal
Facility (see next section for discussion of potential hub locations). The proposed route would connect
to all of the Metro routes serving Uptown, either at one of the hub locations or along Clifton Avenue.
The new Uptown Shuttle would have frequent service, with headways ideally no longer than every 10
minutes all day.

The proposed Uptown Shuttle route is shown Figure 3-9. The western portion of the route would
make a clockwise loop around the University’s West Campus via Jefferson, Calhoun, Clifton and M.
L. King. It would connect to the proposed Uptown Hub in the vicinity of Jefferson and M. L. King
(specific routing depends on which site is selected). The route would then proceed along Vine and
Goodman, serving the EPA, VA Hospital, and the UC Kingsgate complex. The route would then turn
onto Eden Street, serving the Eden Garage and the west side of the University Hospital complex. It
would then follow Sabin Way to Children’s Hospital, and Burnet Avenue (or a parallel internal
hospital roadway) to the east side of University Hospital at Goodman and Highland. The route would
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then run east through the Health Alliance Business Center to a terminal at the proposed Multimodal
Facility located in the block bounded by Harvey Ave., Reading and MLK. If the Shuttle is
implemented prior to construction of the proposed Multimodal Facility, it could terminate at Highland
and Goodman.

This route would replace the current UC CCM/Bookstore shuttle, and is somewhat similar to the
former UC Uptown Shuttle route. The new shuttle could also replace the University Hospital Shuttle
operated by the Health Alliance.

The estimated round-trip running time for the proposed Uptown Shuttle is 30-35 minutes (Multimodal
Facility to Calhoun/Clifton). Four buses (plus one spare) would be required to operate service every
ten minutes. If service is operated for 12 hours per weekday, the total annual operating cost would be
approximately $600,000 (assuming a contracted rate of $50 per bus-hour). No weekend service is
proposed initially. Capital costs would include purchase of the vehicles, and installation of shelters,
signs, and real-time information monitors at stops.

The Uptown Shuttle could be operated with small buses similar to those currently used by UC and
Children’s for their shuttles. Having a common vehicle type would improve flexibility. On the other
hand, a more distinctive vehicle design may be desirable as a way of getting more attention. On old-
style trolley-look vehicle would be one way of doing this. Another would be to use a more
contemporary design vehicle that uses alternate fuels (hybrid, CNG, etc); marketing could emphasize
the environmental benefits of using the Shuttle.

The Uptown Shuttle could also be viewed as a precursor, or test vehicle, for a possible future Uptown
streetcar line. Since streetcar construction would require significant capital and operational funding,
testing the market with a shuttle service would allow evaluation of the market to determine if it would
be likely to support a streetcar in the long term, and will allow specific alignments to be tested and
refined over time.
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Children’s Hospital Shuttles

Children’s operates four different shuttle routes in the area southeast of its primary Hospital campus at
Burnet & Erkenbrecher. The primary function of these shuttles is to transport CHMC staff to and
from the main hospital campus and remote parking or office/research locations. There is considerable
overlap among these routes. It appears that service could be improved, and/or costs reduced, by
consolidating some of these routes.

For example, the Blue Route connects the main campus to the Vernon Place Professional Building,
and the Red route connects the main campus to the Oak campus and Winslow parking deck. Since the
Vernon building is between the Oak and Main campuses, it would be possible to discontinue the Blue
route, and reallocate some resources to the Red route to improve its frequency; the Red route would
make an intermediate stop in each direction at the VVernon building.

Two additional existing routes serve the 660 Lincoln building: the Turquoise route from the main
campus and the Green Route from the Vernon building and Oak campus. It may also be possible to
add the 660 Lincoln Building to the consolidated route described above, although it would not be
necessary for all trips to run to Lincoln. This would mean that a single route with a turnback could
replace four existing routes.

A new shuttle route is proposed to link the Uptown transit hub to the hospital complex. This would
serve both Children’s Hospital and University Hospital, and should be jointly funded. A potential
routing is via Gilbert, M. L. King, Highland, Goodman, and Burnet. Another option would be to
combine the Peebles Corner shuttle with the existing Turquoise Shuttle, which connects the 660
Lincoln offices building with the main Children’s campus.

University of Cincinnati Shuttles
This Study recommends several changes to the existing shuttle routes that are operated by UC:

e As discussed above, an expanded Uptown Shuttle route would replace the current CCM/Bookstore
route. The Bearcat Express would continue on its existing route, although it may be possible to cut
back slightly on frequency, since the proposed Uptown Shuttle would serve some of the same
market. For example, if the Uptown Shuttle runs every 10 minutes, the Bearcat Express could also
run every 10 minutes (vs. the existing 7 minutes), with the two schedules synchronized to provide
a 5-minute frequency in at least one direction.

e CAS Express: The function of this route should be expanded, so that it also serves as a connection
between the West Campus and the Uptown transit hub. The shuttle should operate via
Taft/McMillan instead of M. L. King, with a stop in each direction at Peebles Corner. The
westbound stop should be at the same location as Metro’s Route 31, thus giving transferring
passengers from Metro Routes 4, 11, and 69 an improved frequency of service to reach UC. The
western end of the route should be restored to the former terminal at Sawyer Hall, thus allowing an
improvement in frequency to 20 minutes.

The following map for shows the proposed modifications to the Children’s and UC shuttles.
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Figure 3-10: Proposed Modifications to Shuttle Routes

Future orders of shuttle vehicles should include changeable destination signs, to allow any vehicle to
be used on any route. The current system of painting buses differently for each route causes problems
when vehicles are out of service for maintenance. A common paint scheme would allow for greater
flexibility in utilizing the entire shuttle fleet.

The UC Student Government has recently adopted a program for expanded shuttle service, which will
probably be implemented in winter 2006. The service includes three loops connecting the campus
with surrounding residential and business areas, including Ludlow and Corryville. Three weekend
nighttime routes would connect the campus with popular nightlife spots. The expanded service should
reduce auto use and parking demand. If the earlier proposal for unlimited student access to Metro
routes is also implemented, there should be a significant increase in students who could depend on
transit for most of their travel needs, with a resulting decrease in auto use.
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3.2.3 Facilities

Transit Hubs

Transit hubs are locations where bus routes originate, terminate or interconnect with other routes.
They function as a transportation center where connections can be made between bus routes or other
transportation modes. Transit hubs can provide varying types of passenger amenities to make bus
riding easier, more convenient, and more comfortable. Transit hubs can take a variety of forms
depending on the setting, number of routes and number of passengers to be served. Hubs generally
provide a number of spaces for buses to wait and may include park and ride, pick-up/drop-off areas
and provisions for other types of transportation connections such as shuttle buses. Passenger waiting
areas can range from simple shelters to more elaborate structures providing superior weather
protection. Hubs generally provide bus schedule and route information. They may include restrooms
and may be integrated with commercial and/or retail uses. Transit hubs are generally designed and
located to serve as a focal point in the community and to help stimulate neighborhood vitality by
generating new economic activity.

The Metro Moves plan proposed Transit Hubs in Avondale, Walnut Hills (Peebles Corner), and
Uptown.

The Avondale Transit Hub could serve Routes 43/45/47 (Reading Road), 46, and 51. The latter two
routes intersect with Reading Road several blocks apart, so one of the two routes would have to be
rerouted to permit all five routes to converge at a single location. With the proximity to a possible
Uptown Transit Hub, it is not considered essential to bring all five routes to the same location. A
mini-hub at Reading Road and Forest Avenue could serve the three Reading Road routes and Route
46.

The Peebles Corner Transit Hub, at Gilbert Avenue and Taft and McMillan, was proposed to serve
seven routes. However, since Metro Moves was prepared, Routes 56 and 64 have been eliminated,
route 49 was replaced by route 1, and Route 24 was rerouted. However, a hub at Peebles Corner could
still serve Routes 4, 11, 31, and 69, and possibly Route 1 with some rerouting. Due to the dense
development in the area, and the fact that all of the service consists of through routes, the Peebles
Corner Hub should probably be developed with on-street stops

The Uptown Transit Hub would likely be located in the vicinity of the intersection of Jefferson Street,
Vine Street and ML King Drive so that it is accessible to both the University of Cincinnati and the
hospitals. The Uptown Hub could serve routes 24, 39, 51, 78, and possibly an extension of route 1. If
a new rapid bus route is implemented along Vine (see previous section) it would be the primary link
between the Uptown Hub and Downtown Cincinnati. The Uptown Hub would also be served by the
proposed Uptown Shuttle, and possibly by some of the shuttle routes operated by the University of
Cincinnati. The Uptown Hub should have six to eight bus bays. Conceptual renderings of an Uptown
Transit Hub are shown on Figures 3-11 and 3-12.

A secondary transit hub is proposed in conjunction with the proposed major parking facility near the
intersection of Reading Road and ML King Drive. The Reading hub would allow passengers to
transfer from their cars to shuttle routes to the hospitals or University. The proposed Uptown Shuttle
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important role in mitigating impacts on cross street traffic and maintaining corridor
coordination.

Adaptive Signal Control

As the current most advanced traffic signal control system, adaptive signal control systems optimize
signal timings on-line. They automatically adjust traffic signal timings in response to variations in
traffic flow. Systems use upstream or stop line detectors to measure real-time traffic flow information.
They use this information to predict traffic flow condition, such as vehicle arrival, queue and turning
probabilities. Based on measured and predicted information, systems optimize traffic signals in
advance to reduce delay, stops, travel time and emissions.

Adaptive signal control systems such as SCOOT and SCATS have introduced the capability to provide
active bus priority. The SCOOT system provides early green and green extension which can be
controlled based on intersection, approach, and/or bus variation from schedule. As traffic flows
approach over-saturated conditions, priority can be restricted based on a target degree of saturation.
The SCATS system provides green extension which can also be activated or deactivated depending on
time of day and/or level of congestion at the intersection approaches. While they provide TSP, the
systems simultaneously optimize signal timings to minimize traffic impacts.

Unconditional Priority
Unconditional signal priority focuses on providing priority whenever a transit vehicle is detected.
Most TSP systems use the unconditional priority strategy.

Conditional Priority

Signal priority is given only when the priority request from a detected transit vehicle meets pre-
defined conditions such as behind schedule. Compared to unconditional priority strategy, this strategy
requires more sophisticated systems such as Automatic Vehicle Location (AVL) systems and transit or
traffic management center. Conditional priority strategy emphasizes improving service reliability
instead of reducing travel time.

3.3.2 Case Studies
To learn from TSP systems already deployed, and to understand the current practices of TSP systems,
four cities that have deployed TSP systems across the United States are reviewed. This section of the

technical memorandum presents an overview of individual characteristics for each city’s system, such
as:

e Priority strategies

e System hardware and software components

e Communications

e Cost of implementation and operations and maintenance

e System evaluation results.
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Lessons learned by each of the agencies included in this case study are summarized at the end of this
section. References used as part of this section are noted at the beginning of each case study and at the
end of this document. The four TSP systems included in this document are:

e King County Metro Transit in Seattle, WA

e Pierce Transit in Tacoma, WA

e Tri-Met in Portland, OR

e Los Angeles Metropolitan Transit Authority.

King County Metro Transit — Seattle, WA

TSP has been deployed along three corridors including 99/Aurora (priority at 28 intersections), Rainier
Avenue (priority at five intersections), and First Avenue South (priority at five intersections), and one
interstate exit ramp. Selection of the initial intersections for TSP implementation was based on a
forecast of potential average bus time savings. A TSP interactive model was developed to assist in the
planning phase.

Strategy
Four types of traffic signal controllers are involved in King County Metro’s TSP system. Further, the

manufacturers of the controllers are required to provide specific firmware modifications for TSP
control strategies:

e Granting green extension and early green for approaching priority vehicles without shortening
any minimum clearance intervals

e Skipping phases
e Breaking signal coordination.

A phase insertion also exists at four queue jumps using loop and/or vide for diction, and for a left turn
into an off-street transit center. Currently, the system does not support conditional priority based on
schedule adherence and/or patronage, and TSP is not integrated with emergency vehicle preemption.

System Components

Radio frequency (RF) technology is used in King County Metro’s TSP system. An RF transponder is
mounted on the buses. The transponder contains a data packet that includes static and dynamic data
fields. Future data fields are reserved for lateness and ridership with the migration to a “smart” bus.
The on-street equipment consists of a pole or mast-arm mounted antenna, a pole mounted tag reader
enclosure, communications network, and a Transit Priority Request Generator located in the signal
controller cabinet. The reader assembly (including antenna and reader enclosure) is generally located
500 to 1,000 feet in advance of the intersection. The pole-mounted tag reader verifies and
communicates the tag information received from the equipped bus to the Transit Priority Request
Generator using one of several available communications protocols and serial attached devices (e.g.
fiber optics). A signal engineer combines user-defined parameters and functions in the Transit Priority
Request Generator to determine when and if a TSP service call shall be requested. A base computer
can remotely communicate with the Transit Priority Request Generator subsystems via a dial-up
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network. This function enables uploading operations and transponder logs and downloading
programmable settings. The operations and transponder log data provide the necessary feedback loop
for system optimization. The cost of the RF tag readers precluded inclusion of a check-out reader. A
check-out module was developed that uses a logic-based approach building on phase monitoring and
learning from arrival patterns over time.

The current TSP is not integrated with Metro’s AVL system. However, it is planned to integrate TSP
with on-board systems currently being procured. The current vehicle detection system is planned to be
replaced by a new technological concept based on WI-FI communications

Cost

A typical intersection installation requires two readers plus Transit Priority Request Generator, and
costs $35,000 per intersection including installation. The maintenance fee is approximately $1,000 per
intersection per year which includes power, communications, pole attachment fees, and FCC licensing.

Evaluation Results
The evaluation results of the TSP system on the Rainier Avenue corridor indicated:

e 24 percent average reduction in stops for TSP-eligible buses
e Five to eight percent reduction in travel times

e 25 to 34 percent reduction in average intersection bus delay for TSP-eligible buses during peak
periods

e 40 percent reduction in critically late trips (trips not completed before next trip scheduled start
time)

e Life cycle benefits are $15,000 service benefit per intersection, and $40,000 passenger benefit
per intersection over a 10-year life

e Minimal side street delay increase that is likely unnoticeable to the drivers, and no side street
cycle failures.

Pierce Transit — Tacoma, WA
TSP has been deployed along six corridors, including 110 intersections. Corridor selection was based
on the volume of transit passengers per hour and service frequency.

Strategy
Pierce Transit’s TSP system involves four types of traffic signal controllers. It provides unconditional

green extension and early green for approaching equipped buses at intersections with other parameter
restrictions, such as always maintaining progression, no phase skipping, and no pedestrian phase
interference. A “detection extension” strategy was developed for controllers lacking low priority
function and operating in free mode as a means to extend standard loop detection to the maximum
time once a transit vehicle is within range. Queue jump is planned on a downtown arterial
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System Components

Pierce Transit’s TSP system uses 3M Opticom for vehicle detection. The controller software has been
upgraded. A series of cellular digital packet data (CDPD) models were also installed to transmit the
logged transit vehicle ID, arrival and departure data from key intersections to a data management
system that compares schedule data to actual field data. The TSP system is integrated with emergency
vehicle preemption.

Bus stops are located on the far side of intersections whenever possible, based on availability of
sidewalks and topography. Mid-block or near-side stops are also used if necessary.

Cost

Capital cost of the intersections with replacement of controller and cabinet is approximately $26,000
per intersection. Capital cost of intersections without controller replacement is approximately $9,500
per intersection.

Evaluation Results

The evaluation results of Pierce Transit’s TSP system indicated that TSP significantly reduces signal
delay and improves transit speed and reliability. Table 3-3 presents the signal delay reductions
attributed to Pierce Transit’s TSP system. Some side street delay increased with TSP implementation;
however, the increase was well within acceptable limits. Implementation of TSP provided significant
economic benefit to the general public. Approximately $14.2 million annual net benefit was estimated
for six corridors after the TSP was implemented.

Table 3-3: Pierce Transit Reduction in Signal Delay with TSP

Corridor AM Peak Hour PM Peak Hour
Bus General Purpose | Bus General Purpose

Pacific Avenue 26 percent 26 percent 48 percent 57 percent
19th Street 41 percent 68 percent 38 percent 33 percent
Sixth Street 44 percent 37 percent 47 percent 33 percent
56th Street 46 percent 65 percent 42 percent 52 percent
S. Tacoma Way 33 percent 29 percent 62 percent 26 percent
All Corridors 38 percent 50 percent 47 percent 41 percent

Tri-Met — Portland, OR

TSP has been deployed along eight corridors with 250 intersections equipped in the first phase of
implementation. The selection of candidate corridors is based on level of transit ridership, frequency
of service, and amount of schedule deviation using analysis of AVL data. Intersections have been
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chosen to get measurable benefits in the first phase of the project. Under the second phase of
implantation, intersections will be selected based on “hot spots” identified by bus drivers.

System Components
Both green extension and early green are granted by the TSP system with the following restrictions:

e Seven to ten second extension varies with intersections
¢ No two consecutive priority cycles are allowed at intersections
e Walk times are not shortened beyond the four-second minimum.

Transit vehicle detection is used and shared with fire emergency vehicle detection. The buses operate
in low priority range while emergency vehicles operate in high priority range at intersections.
However, the priority is currently granted based on a first come-first served basis. The TSP system is
integrated with Tri-Met’s GPS-based AVL system. Conditional priority is provided at the
intersections only when the bus is behind schedule by 30 seconds or more. The on-board GPS satellite
receiver determines the location of the bus. If the bus is running late, the emitter is activated to initiate
priority. Queue jumps are also used at several locations where a bus lane is in a right turn only lane.
Phase Two of system implementation will create “activation points” and will not request priority from
a bus until it reaches an exact point as determined by the AVL system.

Cost
Capital cost is approximately $10,000 per intersection with vehicle detection. There is no additional
cost for signal maintenance.

Evaluation Results

The results from Tri-Met’s pilot routes indicated that travel time was reduced by 10 percent in the
peak direction during the peak period, and an eight to 10 percent improvement in on-time performance
was reported.

MTA - Los Angeles, CA

TSP has been deployed along nine corridors with 645 intersections equipped. Criteria for the selection
of TSP corridors include transit use, transit potential based on demographic data, and transit
dependence.

System Components

All signal controllers are connected to the City’s centralized adaptive traffic control system that
communicates real-time data with each intersection once per second. New bus detector loops plus
low-frequency on-board transponders are used for bus detection at each intersection. Check-in
detector is placed in advance just past the upstream bus stop, and check-out detector is located within
or just past the intersection. Regular loops are also located at all major intersections to measure traffic.
When a bus is detected to approach the intersection, the signal controller communicates to the central
system which determines all phase changes. The local controller can only time phases and be used for
backup. Three bus priority strategies are granted at local intersections: early green, green extension
and phase hold. For phase hold, special left turn phase is called and held green until the bus arrives.
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Turning buses are detected from the previous intersection so that they have time to check in for the left
turn pocket. The TSP strategies also have the following features:

e Green extension and early green priority generally are limited to 10 percent of the current cycle
length

e Green extension is provided only when bus can clear the intersection during priority

e Green extension only provides enough green extension time to clear the approaching bus
e Buses in the opposing direction can be served by a single green extension

e Early green is used when bus could not clear with maximum green extension

e No phase skipping and no violation of minimum times are allowed during priority

¢ No two consecutive priority cycles are allowed at major intersections

e If congestion develops on cross streets, adaptive control is used to balance timing.

Conditional priority is granted based on headway management. The traffic control system can track
the locations of buses and compares passage times to the defined table of headways for a specific road
segment. Priority is only granted to buses exceeding the desired headway. The headway management
system also drives the announcements and arrival signs for stops. The locations and status of buses
can be viewed on a map. Emergency vehicle preemption (high priority) is provided at some locations.

Bus stops are located on the far side of intersections whenever possible. Signal priority is not
provided at near-side bus stops.

Cost
Cost of implementation is approximately $30,000 per intersection. Transponders are an additional
$100 per bus.

Evaluation Results
Analysis of more than 1,000 bus trips and run time data indicated:

e Eight percent reduction in total travel time
e Thirty-three to 39 percent reduction in bus delays at signalized intersections

e Minimal impacts to cross street traffic — average of one second per vehicle per cycle increase
in delay and level of service unchanged with TSP.

Lessons Learned
Based on existing literature, lessons learned from TSP practitioners are as follows:
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Minimize Potential Disruption to Normal Signal Operations (Coordination)

Most agencies developed some restrictions on signal priority to minimize potential disruption to
normal signal operations (coordination), such as:

No two consecutive priority cycles are allowed at the intersection until the signals are back to
coordination.

Only a small number of seconds are allowed to be taken from the non-priority phases for signal
priority.

No phase skipping
No violation of minimum times.

No interference with pedestrian phases.

TSP System Design

The operating policies of traffic and transit agencies are a significant factor in determining the
design and operation of a TSP system.

When selecting and designing a TSP system, the subsystems, including transit vehicle
detection, communications, traffic control and TSP logic, is interrelated.

Multiple types of priority treatments for different intersection conditions may be more
appropriate than trying to apply one solution everywhere.

It is important to be familiar with any improvement plans related to the traffic control systems
in pertinent jurisdictions, so that the efforts can be integrated with the TSP design.

Far-side bus stops are generally more compatible with TSP.

Consider the field equipment conditions into the design, such as TSP capabilities of the signal
controller hardware/software, cabinet size and available space, cabinet location,
communications connection, available ports for additional detection, power, and mounting
points.

Design the detection zone to minimize impacts and delay to side streets.

Communication range can affect how far in advance a request for priority is received.

Each intersection should be designed individually considering the specific transit operations
(e.g. frequency of service, bus stop location, passenger loading and dwell time at near-side bus
stops and the priorities if any of multiple routes), and traffic conditions (e.g. volumes,

pedestrians, geometrics).

The design must recognize the differences between impacts that occur over the full peak hour
period and temporary impacts that occur during a single TSP event that are limited in duration.
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e Standardizing equipment will save time and money in the long run and make installation,
operation, and maintenance easier.

e Tailor the specific control and transit operating strategies to the time periods where TSP is
being deployed.

Operations and Maintenance
e Most practitioners have found that operations and maintenance of TSP has not been
burdensome.

e It is important that all impacted agencies have written agreements on who maintains what
equipment and software.

3.3.3 Application of TSP to Route 17 Operations

Bus Delay Survey

The purpose of the bus delay survey is to determine the extent of delays incurred by transit vehicles on
the segment of Route 17 between Knowlton’s Corner and downtown Cincinnati. This segment of
Route 17 is located within the Uptown Study area, which represents approximately one-third of the
entire Route 17. One of the suggested improvements to transit service in Uptown Cincinnati is the
implementation of a Transit Signal Priority (TSP) system. The delay survey provides an estimate of
delays currently incurred by transit vehicles on the Uptown segment of Route 17, and would aid in
determining the potential travel time savings that a TSP system could present. Together with the
information from the case studies, this memorandum would illustrate in a general fashion the potential
travel time savings of a TSP system in the Clifton/Ludlow corridor.

In analyzing the potential delay reductions that a TSP system in the Clifton/Ludlow corridor can
present, consider that the segment of Route 17 that was surveyed is only a small portion of the entire
route. The spacing of traffic signals along suburban vs. urban sections of a corridor might also affect
the potential travel time savings that transit vehicles could obtain through a TSP system.

Methodology

URS completed a total of eight bus delay surveys aboard Route 17 on Monday and Tuesday, May 8th
and 9th, 2006. The survey recorded two types of delay on northbound and southbound Route 17
between Knowlton’s Corner (Hamilton and Hoffner) and Walnut at Liberty. The first type of delay
incurred by the bus was from traffic signals. The second type of delay was associated with the bus
stopping for boarding and alighting, and then returning to traffic. Two runs per direction were
completed during the morning and afternoon peak periods, for a total of eight runs. The northbound
segment was 3.92 miles while the southbound segment was 3.98 miles.
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Table 3-4: Route 17 Delay Survey

Survey Date Direction Time of Day
May 8, 2006 Southbound 4:04:13 PM to 4:24:45 PM
(Monday) (To Downtown) 4:59:45 PM to 5:20:54 PM
Northbound 3:39:58 PM to 4:00:17 PM
(from Downtown) 4:39:22 PM to 4:58:26 PM
May 9, 2006 Southbound 7:16:54 AM to 7:34:06 AM
(Tuesday) (to Downtown) 8:17:31 AM to 8:36:53 AM
Northbound 6:55:56 AM to 7:11:32 AM
(from Downtown) 7:48:13 AM to 8:04:56 AM

The following tables present the survey data from the delay runs that URS performed in early May

2006.
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Table 3-5: Route 17 Delay Survey — Southbound Afternoon Peak?

Corridor Cross Street Run 1 Run 2

4:04:13 PM — 4:24:48 PM 4:59:45 PM — 5:20:54 PM

(Traffic Signal Location) Signal Delay? Bus Stop Delay* Signal Delay3 Bus Stop Delay*

Knowlton’s Corner

Ludlow Cincinnati State 12.97 sec

Rue De La Paix

Lafayette 20.81 sec 20.65 sec

Mortrison 23.56 sec

Cornell

Whitfield

Middleton

Telford 20.41 sec

Clifton Ludlow 19.35 sec 32.38 sec 25.54 sec

Terrace

Dixmyth

Good Sam 9.63 sec

MLK 61.88 sec 11.78 sec 37.44 sec 10.37 sec

UC Ped Xing 24.57 sec

Straight 19.25 sec 6.59 sec 17.37 sec 27.10 sec

Calhoun

McMillan 20.88 sec 17.65 sec 13.19 sec

McMillan Clifton 20.38 sec 47.25 sec 30.91 sec

Wheeler 34.69 sec

Changed drivers delay: 46.6 sec

Clifton Warner

Parker

Klotter 12.90 sec

Ohio

Hastings 4.66 sec

Vine 14.97 sec 13.25 sec 8.47 sec

Vine McMicken

Findlay 193.00 sec>

McMicken Walnut

Lang

E. Elder 13.57 sec

Walnut Liberty

Total 3.3 min® 2.6 min 6.1 min 2.9 min

2 Survey performed on Monday, May 8, 2006.

3 Signal delay is incurred by bus from being stopped at a traffic signal.

4 Passenger delay is incurred by bus from stopping and then merging into regular traffic.
5 Delay due to emergency vehicle (bus stopped for two signal cycles)

¢ Total traffic signal delay does not include 46.6 seconds from changing drivers.
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Table 3-6: Route 17 Delay Survey — Southbound Morning Peak’

Corridor Cross Street Run 1 Run 2
7:16:54 PM — 7:34:06 AM 8:17:31 PM — 8:36:53 AM
(Traffic Signal Location) Signal Delay Bus Stop Delay Signal Delay Bus Stop Delay
Knowlton’s Corner
Ludlow Cincinnati State 12.75 sec 18.40 sec
Rue De La Paix
Lafayette 7.94 sec
Morrison 5.50 sec
Cornell 21.15 sec
Whitfield 11.75 sec 12.18 sec
Middleton 15.09 sec 11.53 sec 6.50 sec
Telford 8.97 sec 20.34 sec
Clifton Ludlow 23.72 sec 27.37 sec 53.09 sec
Terrace 4.78 sec
Dixmyth 18.22 sec
Good Sam 13.52 sec
MLK 16.41 sec 65.70 sec 24.46 sec
UC Ped Xing 25.84 sec 15.15 sec
Straight 12.25 sec
Calhoun
McMillan 12.56 sec 38.37 sec 17.44 sec
McMillan Clifton 14.75 sec 13.10 sec 17.09 sec 21.22 sec
Wheeler
Clifton Warner 17.04 sec 9.44 sec
Parker 9.07 sec 6.38 sec
Klotter 5.59 sec
Ohio 8.53 sec
Hastings
Vine 13.15 sec 7.06 sec 4.47 sec
Vine McMicken
Findlay 15.37 sec
McMicken Walnut
Lang 9.13 sec
E. Elder
Walnut Liberty
Total 2.3 min 3.1 min 2.1 min 4.0 min
7 Survey performed on Tuesday, May 9, 2006.
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Table 3-7: Route 17 Delay Survey — Northbound Afternoon Peak®

Corridor Cross Street Run 1 Run 2
7:16:54 PM — 7:34:06 AM 8:17:31 PM — 8:36:53 AM
(Traffic Signal Location) Signal Delay Bus Stop Delay Signal Delay Bus Stop Delay
Vine Liberty 14.10 sec
Green 27.87 sec
Elder 3.75 sec 25.88 sec 6.31 sec
McMicken 13.19 sec
Findlay 20.84 sec
Clifton 17.35 sec
Clifton Warner 15.43 sec
Ohio 2.00 sec 15.87 sec
Zer Place
Klotter 9.63 sec
McMillan 35.34 sec 17.97 sec 7.72 sec
Calhoun 19.37 sec 29.88 sec 17.15 sec 8.63 sec
Calhoun Clifton
Clifton Straight 31.44 sec 25.10 sec 11.72 sec
UC Ped Xing 16.34 sec
MLK 64.03 sec 8.38 sec 10.19 sec
Good Sam 6.68 sec
Dixmyth
Ludlow 134.30 sec!
Ludlow Telford 29.56 sec 11.31 sec
Middleton 8.13 sec 14.59 sec
Whitfield
Morrison 6.72 sec
Lafayette 10.28 sec
Rue De La Paix 4.31 sec 15.10 sec
Cincinnati State 122.10 sec
Total 5.4 min 2.3 min 1.9 min 4.4 min
8 Construction crews may have contributed to bus stopped for two signal cycles.
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Table 3-8: Route 17 Delay Survey — Northbound Morning Peak®

Run 1
7:16:54 PM — 7:34:06 AM

Cotridor Cross Street

Run 2

8:17:31 PM — 8:36:53 AM

(Traffic Signal Location) Signal Delay Bus Stop Delay

Signal Delay

Bus Stop Delay

Vine Liberty

Green

17.63 sec

Elder 7.44 sec

6.04 sec

McMicken

Findlay 12.65 sec

31.94 sec

Clifton

Clifton Warner 12.75 sec

22.15 sec

Ohio

Zer Place

7.66 sec

Klotter

Ahead of schedule delay: 97.15 sec

McMillan 15.16 sec 4.00 sec

32.19 sec

Calhoun

18.59 sec

Calhoun Clifton 26.04 sec

16.16 sec

Clifton Straight

UC Ped Xing

29.25 sec

9.38 sec

MLK 39.50 sec

53.56 sec

7.69 sec

Good Sam

Dixmyth

Ludlow 17.56 sec

14.78 sec

Ludlow Telford 9.21 sec

19.43 sec

Middleton

Whitfield 7.12 sec

Morrison

Lafayette 9.28 sec

11.75 sec

Rue De La Paix

Ahead of schedule delay: 29.75 sec

Cincinnati State

Total 1.5 min! 1.2 min

3.5 min

1.5 min

9 Total signal delay does not include time adjustment for bus being ahead of schedule.
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Findings

Analysis of the delay data indicated the following:

Traffic Signal Delay

Generally, traffic signal delay is approximately
between 38 percent and 51 percent of total

delay.

The highest traffic signal delay occurred on
southbound Route 17 in the afternoon peak. The
largest contributor in this case is at Vine and
Findlay, where passage of emergency vehicles
resulted in the bus missing two signal cycles, for

a delay of 3.2 minutes.

g

PM Peak - Northbound

@ Bus Stop Delay (min)
| Traffic Signal Delay (min)
O Layover Delay (min)

Other “hot spots” for traffic signal delay include:

Vine and McMicken: 32 seconds
(northbound morning peak)

Clifton and McMillan: 54 seconds
(northbound  morning  peak); 35
seconds (northbound afternoon peak);
and 38.4 seconds (southbound morning
peak).

Clifton and Ludlow: 2.2 minutes

AM Peak - Southbound

@ Bus Stop Delay (min)
| Traffic Signal Delay (min)

0O Layover Delay (min)

(northbound afternoon peak). Construction crew at the intersection may have contributed to

delay.

Clifton at MLK: 65.7 seconds (southbound morning peak) and 1.7 minutes (southbound

afternoon peak).

The range of average traffic signal delay during the survey between Knowlton’s Corner and
downtown is from 2.2 minutes (southbound morning peak) to 2.7 minutes (southbound

afternoon peak hour).

The range of traffic signal delays at individual intersections is from 2 seconds to 3.2 minutes.
The average delay per intersection is 28 seconds.
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Bus Stop Delay

On average, bus stop delay is 27 percent to 62 percent of total delay.

The highest bus stop delay occurred on Southbound Average
southbound Route 17 in the morning
peak. The largest contributor of bus
stop delay in this case is at
Ludlow/Cincinnati State (2.0 minutes).

i

@ Bus Stop Delay (min)
| Traffic Signal Delay (min)
O Layover Delay (min)

Other bus stops with relatively
significant delays include:

Clifton at Calhoun: 29.9 seconds
(northbound afternoon peak)

Clifton at Straight: 31.4 seconds (northbound afternoon peak)
Ludlow at Telford: 29.6 seconds (northbound afternoon peak)

Clifton and Ludlow: 27.4 seconds on the first run and 53.1 seconds on the second run
(southbound afternoon peak)

McMiillan at Clifton: 47.2 seconds (southbound afternoon peak)
McMillan at Wheeler: 34.7 seconds (southbound afternoon peak).

The range of bus stop delays at individual bus stops is from 4 seconds to 2.0 minutes. The
average delay per bus stop is 15.4 seconds.

Bus stop delay as a percentage of total delay is consistently higher in the southbound direction
than in the northbound direction (57 percent and 27 percent, respectively).

The range of average bus stop delay during the survey between Knowlton’s Corner and
downtown is from 1.3 minutes (northbound) to 3.6 minutes (southbound afternoon peak hour).
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Other Delays
During the survey, URS observed other types of delay that were included in the calculation of

estimated total delay incurred by transit:

Table 3-9: Traffic Delay Survey - AM Peak Summary

fown Uptown Transportation Study

A driver change incurred an additional 46.6 seconds of delay in one of the southbound

afternoon peak runs.

As previously stated, passage of an emergency vehicle through Vine and Findlay resulted in a

delay of 3.2 minutes.

Similarly, construction crews at Clifton and Ludlow may have contributed to the 2.2-minute

delay at this location.

Last, one of the northbound runs in the morning peak included intentional delays (1.6 minutes
and 30 seconds) because the bus was ahead of schedule.

Southbound Northbound
Average
Run 1 Run 2 Average Run 1 Run 2 Average

Bus Stop Delay (min) 3.1 4.0 3.6 1.1 15 1.3 2.4
Traffic Signal Delay (min) 2.3 2.1 2.2 15 3.5 25 2.4
Layover Delay (min) - - - 21 - 11 0.5
Total Delay (min) 5.4 6.1 5.8 4.8 5.0 4.9 53
Total Travel Time (min) 17.2 19.4 18.3 15.6 16.7 16.2 17.2
Total Running Time (min) 11.8 13.2 125 10.8 11.7 11.3 11.9
Traffic Signal Delay/

42% 35% 38% 32% 70% 51% 44%
Total Delay
Traffic Signal Delay/

13% 11% 12% 10% 21% 15% 14%
Total Travel Time
Total Delay/

31% 32% 32% 31% 30% 30% 31%
Total Travel Time
Average Running Speed

20.3 18.0 19.1 21.8 20.0 20.9 20.0
(MPH)
Average Trip Speed (MPH) 13.9 12.3 13.1 15.1 14.1 14.6 13.8
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Table 3-10: Traffic Delay Survey - PM Peak Summary

Northbound
Southbound Average
Run 1 Run 2 Average Run 1 Run 2 Average
Bus Stop Delay (min) 2.6 40 33 1.1 1.5 13 23
Traffic Signal Delay (min) 3.3 2.1 2.7 15 3.5 2.5 2.6
Layover Delay (min) 0.8 - 0.4 2.1 - 1.1 0.7
Total Delay (min) 6.7 6.1 6.4 4.8 5.0 49 5.7
Total Travel Time (min) 20.6 19.4 20.0 15.6 16.7 16.2 18.1
Total Running Time (min) 13.9 13.2 13.6 10.8 11.7 11.3 12.4
Traffic Signal Delay/ 49% 35% 42% 32% 70% 51% 46%
Total Delay
Traffic Signal Delay/ 16% 1% 14% 10% 21% 15% 14%
Total Travel Time
TOtal Delay/ 0 0 0 0 0 0, 0,
Total Travel Time 33% 32% 32% 31% 30% 30% 31%
Average Running Speed
(MPH) 17.2 18.0 17.6 21.8 20.0 20.9 19.3
Average Trip Speed
(MPH) 11.6 12.3 12.0 15.1 14.1 14.6 13.3
Table 3-11: Traffic Delay Survey - Directional Summary
Southbound Northbound
Average
AM Peak PM Peak Average AM Peak PM Peak Average
Bus Stop Delay (min) 3.6 3.3 3.4 1.3 1.3 13 2.4
Traffic Signal Delay 22 27 25 25 25 25 25
(min)
Layover Delay (min) - 0.4 0.2 11 1.1 1.1 0.6
Total Delay (min) 5.8 6.4 6.1 4.9 49 49 5.5
Total Travel Time (min) 18.3 20.0 19.1 16.2 16.2 16.2 17.6
Total Running Time 12.5 13.6 13.0 113 113 113 122
(min)
Trafﬁc Signal 0, 0 0 0 0, 0, 0,
Delay/Total Delay 38% 42% 40% 51% 51% 51% 45%
Traffic Signal
Delay/Total Travel 12% 14% 13% 15% 15% 15% 14%
Time
Total Delay/Total 32% 32% 32% 30% 30% 30% 31%
Travel Time
Average Running Speed
(MPH) 19.1 17.6 18.4 20.9 20.9 20.9 19.6
Average Trip Speed
(MPH) 13.1 12.0 12.5 14.6 14.6 14.6 13.6
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Potential Delay Reduction
As a recap, the case studies indicated the following delay reductions for each system:

Table 3-12: Travel Time Savings and Delay Reduction with TSP

City Range of Range of

Travel Time Savings Traffic Signal Delay Reductions
Seattle, WA 5 percent — 8 percent 25 percent to 34 percent
Tacoma, WA Not available 38 percent to 47 percent
Portland, OR 10 percent Not available
Los Angeles 8 percent 33 percent to 39 percent

For the purpose of this study and illustration only, the following potential ranges of travel time savings
and delay reductions associated with a TSP system on the Clifton/Ludlow Corridor will be used:

e Potential travel time savings: Five to ten percent
e Potential traffic signal delay reduction: 25 percent to 45 percent

The following table presents the preliminary and potential travel time savings and delay reductions
using the preceding factors as applied to the actual travel times and signal delays on Route 17 between
Knowlton’s Corner and Vine at Liberty:

Table 3-13: Potential Benefits of TSP on Clifton/Ludlow Corridor

Average Travel Travel Time Savings (sec) Average Total Signal Delay Reduction
Time Intersection
(min) 5% 10% Delay 25% 45%
(min)

AM Peak 17.2 52 103 2.4 35 63
Northbound 16.2 48 97 2.5 38 68
Southbound 18.3 55 110 2.2 33 59

PM Peak 18.1 54 108 2.6 39 70
Northbound 16.2 48 97 2.5 38 68
Southbound 20.0 60 120 2.7 41 73

Both Directions and 17.6 53 106 2.5 37 67

Periods

In summary, under the best conditions, implementing a TSP system on the Clifton/Ludlow Corridor
would yield a transit travel time savings of 1.8 minutes, using an average travel time in the peak period
of 17.6 minutes between Knowlton’s Corner and Vine at Liberty.

Feasibility Of Queue Jumpers And Dedicated Bus Lanes
A dedicated bus lane is a traffic lane reserved for bus transit vehicles only. The lane can be dedicated
to buses during all hours of the day or only during peak travel hours.

A “Queue Jumper” is a dedicated bus lane located at an intersection which allows an approaching bus
to bypass the queue of vehicles stopped at the intersection. In most cases, a queue jump lane is
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supplemented with a dedicated transit signal phase allowing the bus to proceed through the
intersection in advance of the other waiting traffic. This dedicated signal phase would require a
special signal head for transit vehicle control and a vehicle detection system to sense the presence of a
transit vehicle.

Either a queue jump lane or a dedicated bus lane would require special lane markings and signage to
clearly identify the desired lane use restriction. Lane use restrictions would need to be enforced
(ticketing and towing) to realize travel time benefits.

Either a queue jump lane or a dedicated bus lane could be implemented along segments of Clifton and
Ludlow but would require the removal of existing on-street parking or peak hour parking prohibitions.
There are locations along the corridor where a separate bus lane would not be possible. For example,
the pedestrian crossing project which is currently under construction on Clifton will narrow the curb to
curb width of Clifton such that a bus only lane would not be feasible.
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