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Application #3: Transit Development Plans

Background

Pinellas Suncoast Transit Agency (PSTA), serving the City of St. Petersburg and the rest of Pinellas County, is developing a Transit Development Plan Update for its fixed-route and demand-response transit services. One of the requirements in developing a TDP is a peer review of other transit systems to compare service performance. Because of cost constraints, peer reviews often rely on readily available data, such as those available through the National Transit Database (NTD). Although the NTD focuses more on ridership, cost, and other operator-oriented performance measures, it is possible to derive some average system-level quality-of-service measures from the NTD as well. Depending on the number of selected peer agencies, it may also be possible to do more route-specific comparisons as well. This application provides examples of both approaches.

The peer agencies used for these comparisons will consist of other Florida systems similar in size to PSTA, namely those currently operating between 100-250 fixed route buses. Four transit agencies in other Florida urban areas will be compared: Jacksonville Transportation Authority in Jacksonville, Lynx in the Orlando area, PalmTran in Palm Beach County (including West Palm Beach), and Hillsborough Area Regional Transit in Hillsborough County (including Tampa).  The quality-of-service aspects of these peer comparisons will address the following questions:

1. What is the average service frequency for fixed-route service?

2. What is the percentage of routes with service frequency at or above LOS D (half-hourly service) at different times of the day?

3. What is the system-wide service span for fixed-route and demand-response service?

4. What is the percentage of routes with span of service at or above LOS D (14 hours a day or more)?

5. What is the service coverage LOS of different transit systems?

LOS MEASURES to be Applied

· Service frequency (fixed-route)

· Span of service (fixed-route and demand-response)

· Service coverage (fixed-route)

Data Needs

Answering PSTA’s questions will require the following data:

· Schedule/headways. For fixed-route service, average headway is used to rate service frequency. Average headway is the inverse of average frequency. The number of hours where service is provided at least once per hour determines hours of service LOS for fixed-route service. For demand-responsive transit, service span is determined by both the number of days per week and hours per day that service is provided.

· Route locations. Ideally, existing transit routes and stops will be available locally in GIS format. If not, the FTGIS component of the Florida Transit Information System (FTIS) is a source for these data.

· Population density and employment at the TAZ level. These data will be available from the regional transportation model in GIS format. Where regional transportation model data are not available, Census Bureau data are an appropriate substitute and are available through FTGIS for Florida transit agency service areas.

Analysis steps


1.  Average Service Frequency

Overview
For this question, PSTA is looking to assess the average system-wide peak-period service frequency for fixed-route bus service of its peer cities. This measure is not directly reported to the NTD, but can be derived from NTD data. Average frequency (vehicles per hour) can be derived from average peak-period vehicle spacing (vehicles per mile) * average vehicle speed (miles per hour). The average headway in minutes is then 60 divided by the average frequency. Average peak-period bus spacing is derived from two NTD measures, buses in maximum service divided by non-rail directional route miles. Average vehicle speed is revenue miles divided by revenue hours, which are also NTD measures. The resulting average frequency or headway is an approximation, as peak-period speeds may be a little different than average daily speeds.

The Florida Transit Information System has already performed this calculation for all agencies reporting to the NTD and users can simply select the pre-defined “average headway” Florida Standard Variable to get the desired results. The following are the steps involved:   

· Open the FTIS software and press the INTDAS button in the upper right corner.

· Once inside the Integrated National Transit Database Analysis System (INTDAS), make sure the Systems tab is selected in the upper left corner.

· Select Florida from the menu directly below the Systems tab. 

· Select the desired transit system(s) from the menu directly below the state selection menu.

· Select “MB Motorbus” from the mode menu to the right.

· Select the study years in the upper right section of the INTDAS. Please note that in the 2006 version of FTIS, the default value for the final year is 2004, but that preliminary 2005 data are also available for Florida systems only.

· Select the appropriate variable. For average service frequency, use the “Florida FSV” tab. Find the “average headway” variable by scrolling through the variable list or by searching for “headway.” Figure D.1 shows the INTDAS screen and which selections should be highlighted to acquire service frequency data for fixed-route buses.

· Once all the parameters are selected, the user has the option to present the data in varying formats. The formats are listed on the bottom right corner of the INTDAS menu screen. The formats are Table, Form, Chart, and Report. The data may be saved in Excel format, making it easy to create graphs that compare the data.

Figure D.1
INTDAS Menu for Service Frequency
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Compare Headways

Once the data for each peer transit agency are compiled and saved in Excel, creating a graph comparing the average headways is straightforward. The results for bus service are shown in Figure D.2.

Compared with its peer transit agencies in Florida, PSTA’s bus headways have been relatively high. However, headways have consistently improved over the past 5 years, cutting the average system headway from over 60 minutes in 1999 to under 30 minutes in 2005. From 1999 to 2003 it was ranked last out of the peer group, but it now ranks in the middle with average headways very similar to Tampa and Orlando. The current system headway for PSTA of 28 minutes equates to LOS D. Jacksonville had the shortest system headways in 2005 at 19 minutes, equating to LOS C.

Figure D.2
Average System Headway for Bus Service
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2.  Service Frequency LOS

Overview
In addition to average service frequency for the entire system, it is important to consider service frequency at the route level to determine where improvements are needed. Specifically, PSTA would like to know the percentage of routes with service frequency at or above LOS D. NTD data are not available at the route level, so PSTA has decided to compile the results from available schedule data from each transit agency and calculate the performance measure manually.

The process involves the following steps:

· Obtain schedule/headway information for all fixed-route bus service during the times of interest (e.g., weekday peak, weekday midday, Saturday, etc.), for each transit agency included in the peer comparison.

· Determine percentage of routes at or above LOS D. This step should include coordination with other agencies, if possible, to make sure that route schedules are being interpreted correctly. For instance, a corridor served by both express and local bus service may experience better service frequency than would be calculated by considering the express and local bus schedules separately.

Schedule/Headway Information

Calculating route-level service frequency is a potentially time-consuming task, especially for larger systems with a high number of routes. To emphasize this fact, Table D.1 shows the number of bus routes in 2007 at each transit agency.
Table D.1
Fixed-Route Bus Service by Transit Agency

	City
	Transit Agency
	Total Bus Routes
	Total Operating Buses

	Jacksonville
	JTA
	47
	174

	St. Petersburg
	PSTA
	41
	152

	Tampa
	HART
	53
	151

	West Palm Beach
	Palm Tran
	37
	113

	Orlando
	LYNX
	67
	197


Percentage of Routes at or Above LOS D
To compare service frequency across all five systems, one would need to examine 245 separate bus routes. Time of day adds to the complexity as well. Service frequency usually often changes between peak and off-peak periods throughout the day, so each time period could be analyzed individually if appropriate for the issues being addressed by the TDP. Generally, weekday service can be divided into four distinct time periods: a.m. peak (from service inception until 9 a.m.), midday (from 9 a.m. to 4 p.m.), p.m. peak (from 4 p.m. to 6 p.m.), and evening (from 6 p.m. to end of service). Table D.2 gives the LOS criteria for service frequency.

Table D.2
Fixed-Route Service Frequency LOS

	LOS
	Avg. Headway (min)
	veh/h
	Comments

	A
	<10
	>6
	Passengers do not need schedules

	B
	10-14
	5-6
	Frequent service, passengers consult schedules

	C
	15-20
	3-4
	Maximum desirable time to wait if bus/train missed

	D
	21-30
	2
	Service unattractive to choice riders

	E
	31-60
	1
	Service available during the hour

	F
	>60
	<1
	Service unattractive to all riders


Table D.3 shows the results of this analysis for PSTA’s routes as they existed in summer 2007. An analyst performing a peer review would create similar tables for the peer agencies.

During the weekday a.m. and p.m. peak periods, 51% of PSTA’s routes provide service frequency LOS D or better. During weekday midday periods, 33% of the routes operate at LOS D or better, while during weekday evenings, 21% of routes operate at LOS D or better. Similar comparisons could be performed for the peer systems to determine whether PSTA’s service was similar to, better than, or not as good as that provided by its Florida peers. The results could also be weighted by daily or peak-period ridership (e.g., xx% of PSTA riders use routes that operate at or above LOS D).

Table D.3
Service Frequency LOS Results for PSTA Routes

[image: image4.emf]Route AM Peak Midday PM Peak Evening AM Peak Midday PM Peak Evening

1 60 60 60 E E E F

4 15 15 15 30 C C C D

5 30 60 30 85 D E D F

7 30 60 30 60 D E D E

11 60 60 60 60 E E E E

14 30 30 30 60 D D D E

15 30 60 30 45 D E D E

18 20 30 20 45 C D C E

19 20 30 20 30 C D C D

20 60 60 60 60 E E E E

22 60 60 60 60 E E E E

23 30 30 30 60 D D D E

30 60 60 60 60 E E E E

32 30 F D F F

35 30 30 30 30 D D D D

38 60 60 60 60 E E E E

52 30 30 30 60 D D D E

58 30 60 30 30 D E D D

59 20 30 20 30 C D C D

60 20 20 20 60 C C C E

61 60 60 60 60 E E E E

62 60 60 60 60 E E E E

66 60 60 60 60 E E E E

67 60 60 60 60 E E E E

68 60 60 60 60 E E E E

73 60 60 60 60 E E E E

74 20 30 20 30 C D C D

75 30 60 60 60 D E E E

76 60 60 60 60 E E E E

78 30 60 30 55 D E D E

79 30 30 30 30 D D D D

80 30 30 30 30 D D D D

82 120 120 70 F F F F

90 75 70 F F F F

93 60 60 E F E F

96 40 40 E F E F

97 60 30 E F D F

98 30 30 D F D F

100X 30 120 30 D F D F

300X 30 120 30 D F D F

444 100 F F F F

Pasadena 45 F E F F

Trolley 30 30 30 30 D D D D

Weekday Headways (min) Frequency LOS


3.  System Service Span
Overview
PSTA wants to compare its service span for fixed-route and demand-responsive (DRT) service to that of its peer cities. System service span (i.e., the number of hours between the start of service on any route to the end of service on any route), for both fixed-route buses and DRT, is readily available from the NTD. Using the FTIS software enables quick and easy access to this NTD data for any transit agency in Florida. Listed below are the steps to acquire this data.

· Open the FTIS software and press the INTDAS button in the upper right corner.

· Once inside the Integrated National Transit Database Analysis System (INTDAS), make sure the Systems tab is selected in the upper left corner.

· Select Florida from the menu directly below the Systems tab. 

· Select the transit system from the menu directly below the state selection menu.

· Select “MB Motorbus” and “DR Demand Response” from the mode menu to the right.

· Select the study years in the upper right section of the INTDAS. Please note the default value for the final year is 2004, but 2005 data is available for Florida systems only.

· Select the appropriate variable. To find average service span, select the “Florida FSV” tab. Find the “Weekday span of service” variable by scrolling through the variable list or by searching for “span.”. Figure D.3 shows the INTDAS screen and which selections should be highlighted to acquire service span data for fixed-route buses and DRT.

· Once all parameters are selected, the user may present the data in varying formats. The formats are listed on the bottom right corner of the INTDAS menu screen. The formats are Table, Form, Chart, and Report. The data may be saved in Excel format, making it easier to create graphs comparing all data.

Figure D.3
INTDAS Menu for Average Service Span
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Compare Service Span

Once data for each peer transit agency is compiled and saved in Excel, creating a graph comparing the service span is straightforward. The results for fixed-route bus service are shown in Figure D.4 while the DRT results are in Figure D.5.

Compared with other peer transit agencies, PSTA’s service span for buses is close to average. The current service span for Pinellas County is high at 20.5 hours, which equates to a LOS A. This is an increase from 18 hours of service from 1999-2001.  LOS A indicates that at least some parts of the system provide long service hours, thus meeting a variety of its customers’ trip needs, although it doesn’t indicate what a typical service span is (this topic is addressed by the next question). The Orlando area had the best service span, at 23 hours per day.

For DRT, Pinellas County, for all years except 2004, the hours of DRT operations were just under 16 per day. Orlando had the largest DRT service span, averaging around 20 to 23 hours per day. For DRT, a service span of 16 hours is generally considered quite good, however, and equates to a high LOS if service is provided on most days of the week.

Service span LOS for DRT is also dependent on the number of days per week that service is available in addition to the number of hours per day. DRT service days per week data are not available through the NTD. However, contacting the peer agencies themselves should yield this information.

Figure D.4
Average Weekday Service Span for Buses
[image: image6.png]2

2

Y

18

e

10

Average Weskday Servios Span (hows)

2

0

10 2m

—o— ks oyl —8— Finlzs County

20 2m2 203 2ma

Hilborough County —fi—Fakn Beaoh Courty —8— Orlando Area





Figure D.5
Average Weekday Service Span for DRT
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4.  Hours of Service LOS

Overview
In addition to service span for fixed-route service at the system level, PSTA would like to know the percentage of routes with hours of service at or above LOS D. NTD data are not available at the route level, so these data must be gathered manually through the schedule data for each peer transit agency. If service frequency LOS is already being compared by route, it takes little additional effort to compare hours of service LOS. As with service frequency LOS, this process should include coordination with the peer agencies to make sure that route schedules are being interpreted correctly. For instance, the combined service span of a peak-hour express route and a local route operating in the same corridor should be used in this kind of comparison. Even if the express route only operated four hours per day, travelers would still be able to travel through the corridor at other times, which is what the LOS measure is supposed to reflect.

Percentage of Routes at or Above LOS D
Ideally, service span calculations would consider weekdays, Saturdays, and Sundays separately.  Table D.4 shows the hours of service LOS criteria while Table D.5 shows the service spans and corresponding LOS for PSTA routes, as of summer 2007. Service span for weekdays is at or above LOS D for 73% of the time, but drops to 67% during Saturday and only 23% on Sunday. To calculate this percentage, divide the number of routes at or above LOS D by the total number of routes.

Table D.4
Fixed-Route Hours of Service LOS
	LOS
	Hours of Service
	Comments

	A
	19-24
	Night or "owl" service provided 

	B
	17-18
	Late or evening service provided

	C
	14-16
	Early evening service provided

	D
	12-13
	Daytime service provided

	E
	4-11
	Peak hour service only or limited midday service

	F
	0-3
	Very limited or no service


Table D.5
Service Span LOS Results for PSTA Routes 
	Hours of Service
	Hours of Service LOS

	Weekday
	Saturday
	Sunday
	Weekday
	Saturday
	Sunday

	10
	10
	8
	E
	E
	E

	17
	17
	10
	B
	B
	E

	15
	15
	11
	C
	C
	E

	13
	13
	13
	D
	D
	D

	13
	13
	10
	D
	D
	E

	14
	14
	10
	C
	C
	E

	15
	15
	15
	C
	C
	C

	18
	17
	10
	B
	B
	E

	18
	16
	10
	B
	C
	E

	13
	13
	10
	D
	D
	E

	13
	13
	
	D
	D
	F

	14
	14
	9
	C
	C
	E

	13
	13
	
	D
	D
	F

	8
	8
	
	E
	E
	F

	15
	15
	15
	C
	C
	C

	15
	15
	10
	C
	C
	E

	18
	16
	12
	B
	C
	D

	15
	13
	13
	C
	D
	D

	15
	13
	13
	C
	D
	D

	18
	16
	13
	B
	C
	D

	15
	15
	9
	C
	C
	E

	14
	10
	
	C
	E
	F

	14
	14
	8
	C
	C
	E

	13
	13
	
	D
	D
	F

	18
	18
	16
	B
	B
	C

	13
	13
	
	D
	D
	F

	14
	12
	9
	C
	D
	E

	16
	16
	13
	C
	C
	D

	13
	13
	8
	D
	D
	E

	13
	12
	8
	D
	D
	E

	15
	14
	9
	C
	C
	E

	17
	17
	15
	B
	B
	C

	7
	7
	
	E
	E
	F

	4
	4
	4
	E
	E
	E

	6
	
	
	E
	F
	F

	7
	
	
	E
	F
	F

	7
	
	
	E
	F
	F

	5
	
	
	E
	F
	F

	10
	
	
	E
	F
	F

	9
	
	
	E
	F
	F

	4
	
	
	E
	F
	F

	3
	
	
	F
	F
	F

	17
	
	
	B
	F
	F


5. Service Coverage

Overview
As the last measure of comparison, PSTA would like to compare its service coverage to its peer agencies. In addition to summarizing information from NTD, FTIS provides a powerful tool (FTGIS) to handle GIS data. FTGIS is convenient for many uses, including calculating service coverage LOS. The process for calculating service coverage percentage and the corresponding LOS is straightforward, and does not require prior experience using GIS software. Listed below are the required steps.

· Open FTIS software and press the FTGIS button in the upper right corner.

· From this point the user is presented with a map of Florida and two tabs in the upper left corner named “By List” and “By Map.” This screen permits the user to select a transit system for further evaluation. As the tabs suggest, there are two methods of selecting a system: by list or by map. The default option is by map where the user simply double clicks transit system. By selecting the “By List” tab in the upper left corner, the user may select a Florida transit agency or modify the list by adding his or her own GIS data.

· Select a Florida transit agency.

· At the top of the page select Applications, then Transit Supportive Areas (TSAs), then Find Service Coverage LOS.

· The Fixed-Route Service Coverage LOS window will now appear, as shown in Figure D.6. The default buffer distance is 0.25 miles, but other distances can be chosen if desired. Select the Stop/Route Layer shape file from the menu in the upper right corner and click the “Apply” button at the bottom of the window to calculate the percentage.

· Results from the calculation, both in the form of LOS and percentage of TSA served, appear in the window after a few moments.

Figure D.6
FTGIS Service Coverage LOS Screen
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Compare Service Coverage

The process should be repeated for all peer review agencies. Results from the FTGIS software are presented in Table D.6.

Table D.6
Service Coverage LOS Results

	City
	Transit Agency
	% TSA Served
	LOS

	Jacksonville
	JTA
	82.9%
	B

	St. Petersburg
	PSTA
	76.9%
	C

	Tampa
	HART
	73.0%
	C

	West Palm Beach
	Palm Tran
	65.4%
	D

	Orlando
	LYNX
	69.1%
	D


According to the results of the calculations, PSTA, serving the St. Petersburg area, is ranked second out of the five agencies in terms of service coverage, compared to its peer cities. Its service coverage percentage is 76.9%, meaning that just over ¾ of the transit-supportive (higher-density) areas within the PSTA service area are served by transit. This equates to LOS C. Jacksonville has the highest percentage of TSAs served with 82.9%, or LOS B. Orlando, which ranked the highest in service span and very well in service frequency, has one of the lowest LOS results for service coverage.

Applying the Results

Of the peer cities, PSTA’s service coverage is average. However, nearly one quarter of the transit-supportive areas in the service area have no transit service, indicating that one focus of the TDP should be to evaluate the feasibility of extending service to those areas. It ranks well in service frequency among its peers, and has decreased its average headway by 50% over the past 5 years. The average headway still equates to LOS D, however, indicating that further improvements would provide a better service quality for passengers, subject, of course, to budget constraints and the existing passenger loads on PSTA’s routes.

PSTA’s fixed-route service span compares well against the peer agencies, and has an overall service span of LOS A. While the service span for DRT service is low compared to the peer agencies, it provides a high level-of-service (likely LOS 1 or 2 depending on service days per week).

Overall, PSTA performs well compared to its peer transit agencies, and has shown considerable improvement in some areas over the past several years. 
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