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Chapter III: Alternatives Development and Screening 
 

A) Process for identifying, developing, and screening alternatives The first step in identifying alternatives for this study was a review of past studies. These studies include: 
• Carlisle – Mechanicsburg Interborough Transit Feasibility Study – 1984  
• Carlisle Intraborough Transit Feasibility Study – 1984  
• CAT Short Range Transit Plan – 1993  
• Phase II Regional Transit Alternatives Study – 1996 
• 2030 Regional Transportation Plan – 2007 Update 
• Congestion Management Process – 2007 Update  Alternatives were also identified through the use of census data.  The Census Transportation Planning Package was used to identify worker flow at the municipal level.  The number of commuters and their origin and destination were plotted on a map and compared to the CAT fixed route network.  The census data also provided information on households with low income and without automobile access.  These areas were also compared with the existing CAT fixed route network.    At a finer scale, census population data was combined with existing land use data to show population density.  Within each transportation analysis zone (TAZ), areas identified as residential land use were assigned the total population of that TAZ.   The resulting map shows the population of the residential area of the TAZ, rather than the density of the TAZ as a whole.  This gives a more accurate picture of household concentrations than simply showing the population density for an entire TAZ.   Employment data used in alternative identification came from Tri‐County Regional Planning Commission employment projections.  These are the same projections that are used in traffic demand modeling.  The projections use base year 2000 census data and allocate projected employment growth by county TAZs.  Allocation is based on municipal zoning and land available for development. Employment is projected in five year intervals. In this study, the 2005 projections are considered existing conditions.   
B) Alternatives 

 
Expanded and updated maintenance facility Need 4: Inadequate resources impact transit expansion This proposal includes alternatives that would meet the current and future storage and maintenance needs of the CAT bus fleet. The needs for the maintenance facility include adequate space for larger buses and for expanding the fleet to meet future needs, integration of current hardware technology and accommodation for future upgrades, and a site accessible by CAT ridership. This alternative was retained for detailed study (see next section).  
 
Allocate one half of HATS CMAQ funding to Capital Area Transit Need 4: Inadequate resources impact transit expansion 



 

 44

HATS has been allocating one half of the CMAQ funding received by the MPO to Capital Area Transit. These funds have been used to purchase buses and to fund operation of new routes. It is recommended that this practice continue.  
 
Movement Enhancement Need 2: Transit time is not always competitive with automobile travel. These proposals include all improvements to roadways and traffic control to improve the speed and efficiency of bus movement. Many of this series of alternatives use bus rapid transit (BRT) technology. Examples of this proposal are dedicated bus lanes, signal prioritization, and queue jumping. Possible locations for applying one or more of these strategies should be collected through CAT route managers and drivers and GIS analysis of congestion. This series of alternatives was retained for detailed analysis (see next section).  
New/Extended Service Need 1: Traditional direct radial transit service has difficulty serving an area with dispersed development Proposals under this category identify new or expanded fixed route service based on employment centers and surrounding residential density. This series of alternatives was retained for detailed analysis (see next section)  
 Bus Rapid Transit (BRT) Need 2: Transit time is not always competitive with automobile travel. This proposal is a traditional BRT including stations and dedicated right‐of‐way. BRT service from Cumberland County to Harrisburg depends on the use of the CAT Bridge and a grade‐separated connection in Lemoyne as a means of separating the buses from traffic when crossing the river. The Lemoyne Connector project is considered the highest priority project by the Harrisburg MPO. Currently, there is not sufficient available funding to construct the Lemoyne Connector project which makes the BRT alternative less feasible than other alternatives. BRT has been studied as an alternative mode for the Lancaster to Harrisburg corridor, initially known as Corridor One. The Corridor Two study, which examines transit service between Lebanon and Harrisburg, also includes a BRT alternative. Because of the delay in the Lemoyne Connector project and the other studies completed and in process traditional BRT was not selected for further study.  
Hummelstown Service Need 2: Transit time is not always competitive with automobile travel. Hummelstown service is planned to begin with the construction of a park and ride within the borough. Because the borough and CAT are proceeding to implement this alternative, further study was not necessary in this study.  
Fare Structure Need 2: Transit time is not always competitive with automobile travel. Need 4: Inadequate resources impact transit expansion The CAT fare structure has grown to be unwieldy and confusing. A streamlined fare structure would make the system more useable and ensure correct fares are collected. An 
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alternate fare structure was studied by a consultant and the finding presented as a part of this report.   
Fare Technology Need 2: Transit time is not always competitive with automobile travel. Need 4: Inadequate resources impact transit expansion This includes any technology that will make paying fares easier on CAT riders and/or collecting fares easier on CAT drivers. Possibilities include a pass that can be paid online or by cell phone and can be used for CAT, parking, or other transit systems. Another possible strategy is coordination with the region’s universities and colleges on card technology. This alternative was not retained for detailed study because it would be more difficult to implement in the near term compared to the alternatives retained for detailed study.  
Perry County Service Need 2: Transit time is not always competitive with automobile travel. Proposals for service into Perry County include a radial route on 11/15, and radial service into Carlisle. This series of alternatives was not retained for detailed study, but this study recommends revisiting extending CAT service to Perry County in the near future after the current HATS Park & Ride Project is completed.  
Municipal contribution of operating funds  Need 4: Inadequate resources impact transit expansion Municipalities would directly contribute operating funds in order to increase service. While this proposal would increase funds, it was not retained for detailed study because it would complicate membership on the CAT board and lead to potential service fragmentation.  
CAT operation/ownership of park and ride lots Need 4: Inadequate resources impact transit expansion Currently CAT real estate ownership is limited to offices, maintenance, and storage facilities. Under this proposal, CAT would negotiate partnerships with other public and/or private entities to purchase real estate for one or more transfer hubs and/or park and rides. This alternative is being studied in greater detail in the HATS Park & Ride Project.  
New downtown transfer center Need 1: Traditional direct radial transit service has difficulty serving an area with dispersed development. A new transfer center would replace the current transfer center at Market Square. The new facility would address the problems with the current center which include outdated geometry, congestion, safety, ADA standards, inadequate shelter and a lack of amenities. This alternative was retained for detailed study (see next section).  

C) Alternatives selected for detailed analysis 
1. Expanded and updated maintenance facility The current facility is inadequate for the existing fleet, let alone an expanded fleet. A CAT facilities requirement analysis had been begun in July 2009 but did not lead to a project 
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because funding could not be identified. For that analysis, the following issues/needs were identified: 
• Unsafe mixing of vehicle and pedestrian traffic onsite Physical size of the maintenance bays is insufficient. Bays are approximately 45’x15’, buses are up to 40’x10.5’ and will be 45’ long in the future 
• Height of garage doors will not accommodate higher vehicles such as MCIs and trolley buses 
• There are an insufficient number of maintenance bays 
• Insufficient space for storage of all the fleet inside the facility 
• Bike racks cannot be installed because they will increase bus length approximately 2’ 
• Light and ventilation in the storage garage is poor 
• Cannot remotely open and close overhead doors to garage 
• Floor slabs are raised and cave‐in 2 to 3 times a year 
• There is no background data for the facility – data was destroyed by hurricane Agnes 
• Buildings are not connected  
• The location of the fare collection equipment is unsafe 
• Use of wireless technology is lacking an there are issues with the location of the wireless unit on site 
• Odors and exhaust from the maintenance areas ender the administrative areas 
• Paint prep area and paint booth are remotely located 
• Admin staff must go through shop to get to snack room and dispatch 
• Functional work areas with required adjacencies are not located close to each other, including dispatch and fare collection and dispatch and admin 
• Office space is inadequate 
• Drivers’ facilities are inadequate 
• There is no area for individual training on computers 
• Locker and shower areas are insufficient 
• The location of the large conference room in not efficient or secure 
• The site is not secure 
• Dispatch does not have noise separation 
• Equipment must be shared by bus and paratransit staffs simultaneously 
• Washer does not adequately wash the smaller vehicles 
• Employee parking is inefficient 
• Buses and employees cause evening congestion on Cameron Street 
• Storm water drainage is inadequate 
• Space in insufficient for Corridor 2 premium bus service, which may be in the near future 
• Facility is not located for easy access by the customer 
• Buses cannot turn left out of the lot onto Cameron Street 
• Facility is in the flood zone 
• There is some duplication of office equipment due to remote spaces 
• Ventilation in the office is poor 
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2. Fare Structure As a part of this service study, an outside consultant was hired to make recommendations for improving the CAT fare structure. The focus of the recommendations are to make a fare structure that is equitable, easily administered, and easily understood. With those needs in mind, the recommendations made were: 
- Changing the student fare program to be applicable to only those in grades K to 12 and re‐pricing the student pass program; 
- Eliminating the 25‐Ride ticket program and re‐pricing the 11‐Ride ticket with either a 20% of a 15% discount over the cash fare and offering a similar percentage discount  for trips in all zones; 
- Increasing the base fare to either $1.70 or $1.75 while leaving the remaining fare media at the same price; and 
- Revamping the CAT zone structure by reducing the number of zones from four to three, increasing the charge for crossing into another zone from 40¢ to 60¢ and eliminating the 25¢ express surcharge.   The Fare Structure Analysis is included in its entirety in the appendix.  

3. Movement Enhancement 
Signal Priority Signal priority gives special treatment to buses at signalized intersections. Proper implementation can shorten bus travel times in congested corridors. The Federal Transit Administration splits signal prioritization into two types: passive and active. Passive signal priority simply gives priority to roads with heavy transit usage when implementing signal timing strategies. Active prioritization involves detecting the presence of a bus and then giving that bus special treatment. Usually this means giving an early green light or holding a green light for the movement that the bus is going to take.  
Queue Jumpers A queue jump lane is a second type of movement enhancement, and the most effective in moving buses in congested traffic. It is basically a short bus lane combined with signal prioritization. When approaching a signalized intersection, the bus by‐passes waiting traffic in a dedicated lane. That dedicated lane then gets an early green signal, which allows the bus to move back into the regular travel lanes ahead of the rest of the traffic stopped at the light. An existing right turn lane may be used for this lane, or an existing shoulder to avoid acquiring new right of way and to make a project more economical. Queue jumpers give the transit route similar travel time savings that signal prioritization does, and they allow passengers to perceive that they are moving faster than the rest of traffic. The psychological effect of moving past traffic and being given the priority at an intersection will be attractive to ridership, and could cause more commuters to try transit as they see buses moving past them in congestion.  
Corridors  To find potential corridors for signal prioritization, CAT ridership data was compared with the corridors identified in the congestion management process (CMP) to find where there is both high ridership and high congestion. Where there are multiple CAT routes on the same congested corridor, ridership is added together. The corridors are listed in order of 
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total yearly ridership, and the lowest peak level of service (LOS) is given. The accompanying maps show each corridor along with the affected CAT routes and the location of each signalized intersection. The purpose of the data in this section is to identify where the priorities for signal prioritization or queue jumpers are. Further study of the feasibility of movement enhancement strategies at a given intersection will have to be done, as well as cost estimates. Because of right of way constraints queue jumper lanes will not be feasible at every signalized intersection.   Derry Street, 29th Street to 63rd Street (Map 3‐1) CMP Corridor 91, lowest peak LOS D 
CAT Routes Total Ridership Average Weekday Daily Weekday Hourly Route 8 182,111 609 17 Route 20 65,152 219 14 

Totals 247,263 828 31   Simpson Ferry Road, Market Street Mechanicsburg to 32nd Street Camp Hill (Map 3‐2) CMP Corridor 95, lowest peak LOS D 
CAT Routes Total Ridership Average Weekday Daily Weekday Hourly Route B 95,578 375 12   Union Deposit Road, 25th Street to Rutherford Road (Map 3‐3) CMP Corridor 88, lowest peak LOS D 
CAT Routes Total Ridership Average Weekday Daily Weekday Hourly Route 15 95,319 342 19 Route 14 20,681 81 14 

Totals 116,000 828 31   PA 230, Paxton Street Harrisburg to Steelton Borough (Map 3‐4) CMP Corridor 63, lowest peak LOS C 
CAT Routes Total Ridership Average Weekday Daily Weekday Hourly  Route 7 192,304 710 18   Trindle Road, Mechanicsburg to Camp Hill (Map 3‐5) CMP Corridor 47, lowest peak LOS D 
CAT Routes Total Ridership Average Weekday Daily Weekday Hourly Route M 95,537 340 16  
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Carlisle Pike, 32nd Street Camp Hill to PA‐581 Ramp (Map 3‐6) CMP Corridor 73, lowest peak LOS D 
CAT Routes Total Ridership Average Weekday Daily Weekday Hourly Route C 113,202 436 13 
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4. New/Extended Service 
Susquehanna Township One area of dense development that is not currently served is Susquehanna Township north of I‐81 and east of US 22/322.  Since the character of development in this area is not conducive to curbside transit service, opportunities for one or more park and ride lots should be explored.  On the south side of I‐81, the City Island/HACC route provides service on Elmerton Avenue almost to Progress Avenue and the Glenside route provides service on Progress Avenue, turning onto Elmerton Avenue just east of the furthest extent of the City Island/HACC route.  A park and ride lot near the intersection of Progress and Elmerton could provide an opportunity to link these two routes and to attract ridership from the residential area north of I‐81.  Linking these two routes could also provide better access for commuters to office employment on Elmerton Avenue.  On the north side of this area of Susquehanna Township there is an opportunity for a park and ride lot and service on Linglestown Road.  Such a route could potentially draw ridership all along Linglestown Road in Susquehanna Township and into Lower Paxton Township.  Another option is a route linking Linglestown Road to Elmerton Avenue on Progress Avenue.  This route would start at a park and ride on Linglestown Road, perhaps at the new Giant grocery, and serve some of the neighborhoods and apartment complexes along Progress Avenue until it meets with the area served by the Glenside route and the City Island/HACC route. This new route could either serve transfers onto the other two routes or continue down Elmerton Avenue to downtown Harrisburg. 
See: Proposed Bus Route --  Susquehanna Township, Map 3-7  
Service to Carlisle The Carlisle Intraborough Transit Feasibility Study from 1984 prepared by Tri‐County Regional Planning Commission and CAT has proposals for two different routes.  The first route delivers commuters from Schlusser in North Middleton Township into downtown Carlisle and ends at the Carlisle Commons shopping center.  The second route is a circulating route through downtown Carlisle and its residential neighborhoods, also providing service to the Carlisle Plaza Mall.   A commuter route from North Middleton Township is still feasible.  The route could serve the dense neighborhood on the north side of Carlisle before delivering riders to downtown Carlisle.  On the southern side of the downtown, this route could serve the Carlisle Medical Center and have a timed transfer opportunity at the Carlisle Commons park and ride with routes C and 81.  The timed transfer would allow commuters from Shippensburg, Newville, and points west to choose transit into downtown Carlisle, and allow commuters from Carlisle and North Middleton to access routes to Harrisburg and the Mechanicsburg Naval Base.   
 To the south of Carlisle, service along Forge Road to Boiling Springs should be considered.  There is denser residential development and a traditional street pattern there that can facilitate ridership.  The congested Holly Pike which runs south from Carlisle to Mount Holly Springs may also have some potential to generate ridership.  Mount Holly Springs has some residential density to support curbside ridership, and a park and ride lot in or near that town could potentially draw riders from the surrounding area in South Middleton and Dickinson Townships and points south.   
See: Proposed Bus Routes – Carlisle Commuter Routes, Map 3-8 
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 A circulating route similar to the route proposed in the 1984 study may be successful today.  A circulating route should consider providing access to Dickinson College, the Medical Center, downtown shops, and transfers at the Carlisle Commons park and ride.  The residents of the Army War College are also a potential source of ridership into Carlisle to access downtown businesses.  This route may not require its own bus. The vehicles serving Route C could provide circulator service before beginning the trip back towards Harrisburg. 
See: Proposed Bus Routes – Carlisle Circulator Routes, Map 3-9  
Service to the West Shore Office Park Consideration should be given to service from the residential areas of the other west shore boroughs of Camp Hill and New Cumberland.  Residential density also points to possible routing from Susquehanna Township to Enola and West Fairview to the office complex.  Since there is high density of employment, services, and employment on both shores of the Susquehanna, there should be consideration of a circulating route crossing the river on the I‐81 bridge in the north and I‐83 bridge in the south.  Such a route would serve both downtown Harrisburg and the office park, as well as the residents and business of midtown and uptown Harrisburg, Enola, Camp Hill, Lemoyne, and Wormleysburg. 
See: Proposed Bus Route – Susquehanna Loop, Map 3-10  
Service to the Allen Office Park A local version of the Dillsburg Commuter route, which currently only operates as an express route into downtown Harrisburg, could provide access to workers who live to the south and commute to the office park on US 15.  This could provide access from Dillsburg and points south, and have stops in Grantham and Shepherdstown.  A route that delivered riders to the offices and then continued north to loop through Shiremanstown and Mechanicsburg could stop again at the offices to deliver commuters from north of the offices park.  Besides serving commuters, this route could also provide access to the retail establishments near the offices, in Shiremanstown, and in downtown Mechanicsburg.   
See: Proposed Bus Route – Allen Routes, Map 3-11  
Hanover Service West Hanover and South Hanover Townships are the fastest growing residential areas of Dauphin County. As more commuting trips originate in those townships, there will be a need to extend transit service. Journey to work data shows residents commuting to Harrisburg and to Hershey. The trip to Harrisburg seems to be the type of long distance transit trip that has seen a lot of growth in the past few years, comparable to the successful Hershey route. There is also an opportunity to connect West Hanover with retail, services, and medical facilities in Lower Paxton Township. Commuters to Hershey could be connected to the Penn State Hershey Med Center and downtown businesses.  See: Proposed Bus Route – Hanover Service, Map 3-12
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5. Market Square Transfer Center Currently the main hub of the CAT system is the Market Square Transfer Center in downtown Harrisburg on the corner of 2nd and Market Street.  The transfer center is very convenient to the high concentration of employers within a short walk of the square.  However, the facility is also becoming outdated.  The geometry of the facility was done based on shorter length buses.  At that time 35’ buses were the standard. Today CAT is running 45’ commuter buses. Automobile and pedestrian traffic is increasing annually in the square, compromising safety.  There is inadequate shelter space for the number of peak hour riders, and waiting riders are crowding the sidewalk.  The transfer center does not have good signage or user‐friendly schedules. To enhance service to downtown Harrisburg and service all along the CAT network, the feasibility of acquiring and constructing a new main transfer hub should be explored.    Although space is already limited in the downtown, there may be space available if a new transfer center is given priority.  A natural place for a transfer center might be on the ground floor of a parking garage, and there are several in the downtown.  The most cost effective way to create a new transfer center may be to work with a new public or private project in the Southern Gateway area.  Blocks of new construction are expected on the southern side of downtown Harrisburg when this project gets off the ground.  Locating a new transfer center in the Southern Gateway project area will keep the transfer center close to downtown Harrisburg and will help with the success of the redevelopment project.   




