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ABSTRACT

LOI‘I COST TIMI-{SPORTATION HIPROVEI-‘IEI‘I’I’

ALTERNATIVES FOR IvIEDIUM-SIZED CITIES

By

I'Ialter W. Marston

I-«Iost cities are faced with the problem of improving peak hour

transportation from suburban areas to major activity centers, e.g.,

the Central Business District, at the lowest possible cost consistent

with the objectives of reduced traveltime, congestion, and cost to the

user. I~Iedium~sized cities (250,000 to one million population) are faced

with the added problem of insufficient densities to justify major capi—

tal intensive solutions. For these cities in particular low cost im-

provements to the existing network are the only prudent. alternative.

This thesis identifies relevant low cost improvement alternatives

drawing from current transportation literature. It assesses the ade-

quacy of each alternative separately and in terms of their complementary

effectiveness. Follox-Jing the assessment, alternative improvements are

categorized and cross-classified against a range of criteria of effec-

tiveness and the goals and objectives of a particular region. For the

purposes of demonstrating how to construct an implementable system

containing low cost improvements, this methodology is applied to the

New Orleans region.

The major' finding is that a region—wide system such as Park and



Ride can provide an adequate frar‘m‘nrk for low cost transportation in

medium-sized cities with moderate levels of density and trip-maldng

demand. Supplemented by such incentive measures as preferential treat-

ment for high-occupancy vehicles, :cclusive transit lanes, ramp meter-

ing and actuated signals, and such disincentive measures as high park-

ing taxes and road user fees, a regional network of parking facilities

and express buses can meet the basic requirements of peak hour travel

at relatively low cost. The basic conclusion, however, is not that

every medium-sized urban area should develOp a Park and Ride system,

but that urban areas can identify complementary transportation improve-

ment alternatives, consistent with their peculiar problems and goals

and objectives, and construct a workable plan or package of actions

suitable for their particular urban context.
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INTRODUCTION

The concerns of transportation.planners and policyhmakers have,

in the past, centered on costly large-scale projects designed to

improve urban.mObility without substantially improving the efficiency

of existing systems. This approach represented a continued growth

policy with its corresponding increase in vehicle miles of travel.

The results of such a.policy are evident; as urban regions have

become increasingly spread out, a.dependency on the automObile has

develoPed, resulting in continuous demand for more travel even as

major freeways and other auto—oriented facilities are constructed to

meet current deficiencies.

One solution.to this dilemma.is to reduce the necessity for

regional travel, particularly'fOr trips which are made during the

peak hours, such as work trips. This solution represents a re-

structuring of urban growth patterns, with an increase in employment,

cultural and governmental activities in suburban centers, and a

decline in CBD activities.

A.second solution is to maintain and possibly increase person

trip levels between the suburban residential centers and the CBD

without also increasing the number of vehicle miles traveled. This

alternative is the more logical from.the transportation planner's

point of view, unless there is a.policy aimed at drastically changing

the pattern of metr0politan growth.

A.major consideration is cost. The cost of freeway construction

-is enormous, even for municipal jurisdictions which do not face

serious financial shortages. Such construction also runs the risk of



being counterproductive in the long run if it results in substantial

increases in- vehicle travel. As a result, in recent years greater

emphasis has been placed on the development and inplementation of low—

cost transportation system improvements. Implementing the least costly

alternatives, however, is not sufficient unless the result is to also

achieve the intended goals for transportation service improvement.

While low cost is an important feature of these improvements, the most

feasible alternatives must also meet the objectives of energy con-

servation, short implementation time, minimal institutional changes,

public and political acceptance, reduced travel time, and other

factors.

This thesis addresses the issue of low-cost transportation

inprovement alternatives and how they can conplemerrt each other to

achieve the best overall results, particularly in meeting the needs of

medium-sized cities (250,000 to 1 million).

First of all, a number of specific improvement actions will be

discussed in terms of their individual advantages and disadvantages.

Then, the individual actions will be grouped into general categories

which will be interrelated and evaluated in terms of their ability to

meet several. important criteria. These criteria can be weighted to

reflect the emphasis which the particular metropolitan area places on

them. Finally, depending on the specificity of the region's goals

and objectives, these policy guidelines can either determine which

criteria are used to evaluate the transportation alternatives or serve

as a final check on the preferred systems. When the goals of the

region are very general and specific objectives are lacking, it is
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extremely difficult for the planner to find a sufficient basis for any

alternative development and analysis. Therefore, it is extremely

important to first achieve resolution of these goals and objectives by

the decision-makers. After a set of "good" alternative improvements

has been selected through the above process, concepts will be combined

into workable and implementable systems. ”Park and Ride" is a form of

transportation service which is an implementable combination of

several. complementary improvements. Such a system may serve as the

framework of future regionwide systems. "Park and Ride" will thus

serve as a focal point for the discussion of general implementable

systems. The [New Orleans region will then serve as a case study show-

ing how such a system can be planned and implemented for a particular

region. "Low cost" is considered the over—riding consideration of the

planned improvements to be balanced by the relative values of other

system objectives. Finally, conclusions will be drawn as to the

state—of-the-art of low-cost improvements, their application to other

urban areas, and what the future holds for this type of approach to

transportation planning.

The basic approach of the thesis is quite simple. Specific

improvement measures are examined in terms of their individual merits

and their collective purpose. The most advantageous elements are

then cross-classified against the objectives of the community and the

evaluation criteria most suitable in measuring the attainment of the

objectives. The responsibility throughout this alternative evaluation

process for adopting objectives and evaluation criteria is that of

the public and their political representatives. It is the responsi-
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bility of political decision-makers to weigh the alternatives and make

the necessary tradeoffs for selecting a plan of action. It is the

responsibility of the planner to present the facts and reasonable

alternative courses of action to the decision-maker. f

While it is still considered necessary to use complicated math-

ematical models to generate and distribute trips throughout a metro-

politan- region, greater effort should be made to. simplify the process

of evaluating the information generated by these models. Planners

shofld not contribute to the illusion that such evaluation is a highly

technical and specialized process. If transportation improvement

plans are to be effectively implemented, it is increasingly important

that they have widespread political and public acceptance. ‘ This can

only happen if alternative evaluation is recognized as primarily a

political rather than technical responsibility. And for the planner

this means more rather than less involvement in the political decision-

making process.

Since most critical problems in metropolitan travel exist during

peak hour commuting traffic, the alternatives discussed in this paper

will deal primarily with peak hour work trips between suburban re-

sidential concentrations and the central business district.



LOW COST TRANSPORTATION SYSTTH DIPROVEMENTS

Specific transportation improvements have merits of their own as

well as those resulting from coordination with other improvements. It

is the intent of this chapter to inventory reasonable low—cost al-

ternatives and discuss them in terms of their individual advantages or

disadvantages. Recognizing that realistically it is more important

to identify improvement "types" as categories of implementable actions,

the next step is to group the individual actions and relate them in

terms of their general effect. Accordingly, this chapter discusses

first the individual. merits and demerits of specific actions and then

groups them into categories in order to more realistically evaluate

and correlate them with the goals and objectives of a particular A

region. A

The following list includes most of the commonly recognized low-

cost transportation system improvements:

1. Exclusive lanes for transit on existing arterials or

_ freeways. (Which may eventually lead to staged develop-

ment of specially constructed exclusive transitways if

sufficient demand is generated.)

2. Work scheduling changes.

3. Engineering systems inprovements (ramp metering, monitoring,

and control systems).

A. Paved rail or canal rights of way.

5. Commuter car and bus pools.

6. Line haul feeder systems.

7. Demand-actuated transit service.
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8. Automation of bus scheduling.

9. Prepaid transit (elimination of on-board fares).

10. Economic penalties and/or incentives (free or prohibitive

parking).

3.1. Para-transit (jitneys, taxis, 13:103.).

12. Bus traffic signal preference systems. -

13. Auto driver aids and directions (information signs).

11;. Park and Ride facilities with express bus service.

These alternatives can be placed into categories according to the

objectives which they satisfy, concentrating (in addition to their

low-cost and implementation feasibility) on their effectiveness in

(a) reducing energy consumption, (b) improving the flow of high oce-

cupancy vehicles, (c) increasing car and van occupancy, (d) increasing

transit patronage, (e) encouraging walking and bike modes of travel,

(f) improving measures to restrict traffic and (g) reducing the overall

need for travel. Inherent in any of these alternatives is the as-

sumption also of improved service and safety levels and reduced travel-

time, congestion and pollution.

An inportant consideration is the relevancy of these alternative

actions to medium-sized cities, i._e_., cities with populations of

250,000 to 1,000,000. This can only be determined by comparing such

factors as cost, lead-time, and political feasibility, to the basic

objectives to be achieved. In addition, it is important to ascertain

the effect a particular improvement will have on other improvements.

Will improvements complement each other, conflict with each other, or

be independent of each other? And will their impacts be beneficial
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or counterproductive? The planner should not fail to realize that low-

cost alternatives may not be low-cost in the long run unless other

objectives for inproved transportation are achieved.

These and other problems will be addressed later in the thesis.

First of all, each of the aforementioned low-cost alternatives will be

described and discussed in some detail.

General Characteristicspfihe Mternatives

l. Ebcclusive lanes for transit on eadstgggg' arterials or freeways.

The concept of exclusive lanes involves reserving a lane of an

arterial street or a limited access freeway for the exclusive use of

transit (normally buses). These lanes may be either direct flow (in

the dominant flow of peak hour. traffic) or contra—flow (against the

flow of traffic in the non—peak direction). Contra-flow experiments

have tended to be more successful, largely because they do not reduce

the capacity of normal traffic flow in the dominant direction in order

to achieve improved transit service. Actually, they may increase the

normal capacity by removing transit from that dominant flow of traffic.

On arterials, bus, lanes can increase speeds and reduce travel

time more effectively with the aid of traffic control signs and

signals. On freeways, either temporary or permanent barriers can be

constructed to separate reserved lanes from other traffic during the

peak hours. Safety has not been a problem in most experiments to

date, although initially contra-flow lanes have lead to some con-

fusion and the fear of a safety problem may have prevented some ex-

periments from being initiated. Arterial facilities may not result

in as great a reduction in travel time as those on freeways because
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of the interference of cross traffic, signals and other conflicting

traffic controls. These problems may be reduced by means of signal

pre-emption devices on buses and other similar measures.

However, in spite of the problems associated with arterials, the

potential reduction in traveltimes and increase in transit capacity on

these exclusive lanes is substantial. Therefore, the value of these

lanes in specific bottleneck areas and highly congested corridors

should not be quickly discounted.

Without a doubt, this type of low-cost alternative has been one

of the most successful in experiments to date and its possibilities

for modification to specific urban problems is immense. Examples of

its success are the long Island Expressway, Boston Southeast Froeway,

and New Jersey I-A95, which have achieved traveltimes savings in the

range of 22% to 75%.

A more expensive alternative to reserving existing roadway lanes

is the construction of special roadways for the exclusive use of

transit. The capital costs of such facilities would be much the same

as those of normal roadway construction. Therefore, high levels of

transit demand are needed to justify such construction. Nevertheless,

the speed, safety and high capacity of such facilities make them

worthwhile considering in high demand corridors, if a high demand

level can be shown and the additional costs justified.

The costs of designating existing lanes as exclusive transit or

car-pool lanes are quite low. They include signs indicating "buses

only" and special lane striping with virtually no operating costs on



arterials. Traffic cones or posts may cost as little as $15 per

placement} Boston paid about $1200 per mile for signs. Its total

cost for contraflow. lane preparation, was less than $50,000. Boston

and Long Island pay about $500 per day for setting up and taking down

cones. However, more permanent types of barriers could be devised

which would eliminate this labor cost.

There is substantial variation in costs for specially constructed

transitways. Estimates run from$820,000 per mile on the two-lane

Shirley Highway exclusive Ibusway to $1.048 million per mile on the San

2 The cost of buses has increased tremendously justBernardino busway.

in the past year or so, to about $65,000 for a 51-passenger bus.

Buses alone can bring the cost of express systems associated with

specially constructed busways into the millions of dollars. However,

operating and maintenance costs of exclusive lanes should not exceed

those of normally used lanes.

2. Work selledulfiJlLChMLRes.

Shifts in work scheduling may result in greater efficiencies in

the use of new and existing facilities. Changes would involve re-

scheduling work hours or days worked to such an extent that the demand

for the use of transportation facilities is reduced in the peak hours

 

1 U.S-. Department of Transportation, Low Cost Urban Transportation

Alternatives, Vol. I, "Results of A Survey and Analysis of Twenty-One

Low Cost Techniques ," January, 1973, (Prepared by R. H. Pratt,

Kensington, Hd.), p. 25.

‘ 2 Eli» p. 33-



on the most congested facilities (e.g., a h—day work week essentially

reduces work trips by 20%) . Such rescheduling may insure that a new

facility doesn't exceed its capacity soon after completion. Bren

though this may be one of the least costly improvements, its success

is dependent upon a high degree of cooperation and coordination among

major employers. Without this cooperation, the impact of work re-

scheduling will be negligible.

The only significant costs involved for work scheduling changes

are those for data collection and surveys and initial planning.

Downtown Lower Manhattan Association spent $50,000 for implementation

of such a program.-3 Reduced transit patronage may result if work

hours run late at night and/or a four-day work week is instituted. .

This could result in a loss of transit revenues, although the advan-

tages ofriding transit in the off-peak hours may offset this problem.

Greater difficulties would result from trying to make carpool arrange-

ments. The costs to employers are less tangible but also great. For

example, a four day work week could result in difficulties in maintain-

ing business contacts. Other economic problems could result. Work

scheduling would'probably be less costly if hours were variable, leav—

ing considerable freedom in the hands of the employee to arrange his

own work schedule and corresponding commuting schedule.

3. matineerinp; systems improvements (on—street parking controls,

traffic direction controls, signalization, ramp metering,

monitoring, and control systems).

Most of these improvements involve the expertise of traffic engi-

 

3 Ibid, p. 1:1.
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neers and their well-documented manuals and experience. Like work

scheduling changes, their success depends upon coordination with other

improvements. Unlike work scheduling, they are not dependent upon .

voluntary cOOperation. They- can and must be reinforced by effective

traffic regulations.

Experience clearly demonstrates that adjustments to traffic system

controls such as light synchronization or demand actuated systems can

significantly improve the flow of vehicular traffic in an area.

Channelization can improve the efficiency 'of traffic movement by

providing either physical barriers to prohibit certain movements or

by providing highly visible markings to guide traffic flow.

Less favorable public reaction can be expected for engineering

improvements such as directional control (one-way street systems) and

on-street parking bans or restrictions. To be successful, these im-

provements should be instituted only as part of an area-wide (e.g. ,

CED) system and with an enforcement program which is well-conceived

and well carried out.

The above improvements have to do primarily with unlimited access

streets and traffic control at intersections. Another engineering

problem is the maintenance of stable traffic flow on freeways and other

limited access facilities. These roadways are designed to carry certain

calculated volumes of traffic at prescribed speeds. Metering, monitor-

ing and control devices should concentrate on regulating access to the

main flow of traffic. This can be done by calculating the number of

vehicles entering the freeway at interchange ramps and limiting ramp

access to the available capacity of the freeway. Such devices do not

ll



increase the actual capacity of the roadways. They merely prevent

overloading and provide safer conditions for freeway traffic, thereby

reducing congestion and insuring maximum capacity use. Flow monitor-

ing, by which speed limits are changed by overhead signing, has not

been very effeCtive. Ramp metering, controling the rate of access

before vehicles become part of the general flow of traffic, is a much

more viable technique.

New traffic signals can be expensive, although they range from as

little as $2000 per intersection to as much as $35,000 for complex

demand actuated systemsf’ Signs are generally very inexpensive,

ranging up to $40 each. Maintenance costs are not considerable.

Metering and monitoring systems are much more expensive. Estimates.

for installing metering equipment per unit application average about

$50,000. Additional. subsystem elements may cost about $20,000.

Operating and maintenance costs associated with computer leasing and

personnel would be much greater, although they may involve the use of

existing agency resources and personnel.

A. Paved rail or cagal rights of way.

In many urban areas railroad tracks have been abandoned or are

seldom used. In New Orleans for example, man-made drainage canals also

provide rights of way which could be put to other uses. These rights

of way may be paved over to provide an exclusive transitway at moderate

cost. The basic requirement is that these rights of way be in re-

 

4 Ibid., pp. 59-61.



latively close proximity to major demand corridors so that access and

egress are readily attainable. They would allow buses (or other

transit) the same grade separation or grade crossing priority over

automobiles which railroad cars receive. By utilizing- existing rights

of way, the problems of dislocation“ and right of way acquisition. are

avoided. Also a less expensive high capacity transit facility can be

provided without reducing the normal flow capacity of existing freeway

lanes. This is a very useful Option for many urban areas to consider,

provided the rail right of way corresponds closely to the major trans-

portation corridors.

Inlplementation costs including removal of track, paving, drainage,

signalization and landscaping would amount to about $200,000 per lane

mile. The costs of closing and covering Open canals may be more sub-

stantial. However, the added advantage of helping to reduce the health

problems caused by Open canals would make the additional cost worth

considering. Operating costs would not be greater for the lanes them-

selves, but signal and control system costs may be considerable.

5. Commuter car and bus pools.

Car pooling, bus pooling and subscription bus service all involve

an attempt to reduce the number of automobiles on the roads by increas-

ing the nmnber of occupants of each vehicle. This should result in an

overall increase in the capacity of existing roadways by reducing

vehicle miles of travel while maintaining person miles of travel.

To once again use a comparison to work rescheduling, commuter

pools cannot be very successful if left to the voluntary initiative of

a small proportion of the commuting work force. To be' successful, com-
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muter pools must be well organized.

The logic behind carpooling and buspooling efforts is the reali-

zation that although people live in decentralized locations and work in

very centralized areas (thus the need for private transportation) , there

are usually a‘ large number of people living in approximately the same

area which also work in apprmchnately the same area. Thus, even though

these people may not know each other, they have much to gain by pooling

their transportation resources and riding to work together. They can

save money, save the hassles of having to drive everyday, and reduce

the overall congestion on the highway, thus potentially also reducing

traveltime to work.

The only basic difference between carpooling and buspooling is

the size of the vehicle, hence the number of peOple “who can participate

in the pool. Also, the van or bus may be leased or purchased by the

group or owned by the employer. (3-1-1 experience in Minn.)

Subscription bus service involves a bus which is routed through

a residential area to pick up passengers at their homes and then carry

them to work on a line-haul basis. Each commuter reserves a space on

the bus, and thus is ensured a ride to work each mOrning. One bus

serves as collector, line-haul carrier, and distributor.

These systems are all feasible if well-organized and well-Operated.

Costs of carpooling to the user are obvious. If there are two

persons in. the pool, each saves 50% of the cost of a trip; three

persons would each save 67%; four would save 75%, etc. Implementation

costs would be associated with only organized pools. It is likely that

costs vary considerably between urban areas. Surveys and data proces-

lit



sing may cost more than those for work rescheduling because they involve

a. greater number of variables and the need for periodic changes in the

system.

‘ The cost of vans for organized pools would average about $10,000

(for 12-passenger vans), although inflation keeps pushing this figure

up.5 Operating costs are in the order of 15¢ per mile for cars, some-

what more for vans, and at least $15.00 an hour for conventional bus

operation.

6. Line haul feeder systems. I

For persons living in low density residential neighborhoods with

no direct transit access, the automobile has become essential because

of the difficulty of getting from their homes to a line haul bus.

However, many suburban commuters would ride transit to work if this

difficulty were reduced or eliminated. One alternative would be for

them to drive their cars to line haul bus stops or terminals, park

their cars and ride transit. However, this requires available park-

ing space at the transit station. The use of autos in this way causes

unnecessary congestion in the vicinity of the line haul terminal,

creates a demand for parking space, and reduces the availability of

the auto for family use during the day.

In most line haul transit systems, either buses or commter rail-

roads, the capacity of these systems is underutilized, in large part

because of the previously mentioned problems. In addition, many com-

 

5 Ixiichigan Dept. of State Highways and Transportation, Dial A

Ride Tr s ortation, Status Report, October, 1975,. p. 9.
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muters feel it makes little sense to drive a few blocks, park and ride

transit when they could justidrive the entire distance and park at their

work places.

Feeder bus services brings the commuter from his home directly

to the line haul station, without the need to fight traffic and find

a perm space. Schedules can be coordinated so that the feeder bus

arrival at the station coincides with that of the line haul carrier.

The feeder bus could serve an additional purpose as local transporta-

tion service, thereby maximizing transit service in the suburban area

and providing a dual source of revenues to support the system.

Implementation costs for feeder buses involve either the cost of

new buses or the costs associated with rescheduling regular buses. ‘

While the cost of mimi-buses (17-21 passengers) may cost a}; that of a

51—passenger bus, the cost of all transit vehicle's has skyrocketed to

an extent that new bus purchases are no small investment. However,

UI-ITA will pay up to one third of such capital costs for transit facili-

ties and vehicles. A modification of this type of system is demand-

actuated transit .

'7. wand-actuated transit service.

Demand-actuated transit is a higher level of service of the

”feeder" type which is generally very inexpensive for the user, but

more costly to the Operator and the public who must support it. It has

most commonly been used as a feeder service to rail lines (as in

Toronto) or as transportation for school children, the elderly, and the

handicapped. Sometimes called "dial-a-ride" or "dial-a—bus", these

systems allow individuals to call a dispatcher who responds by sending
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a mini-bus to an area to pick up one or more of these callers at their

homes, usually within 10 or 15 minutes, and carry them to a line-haul

bus or to a central community location such as a shopping center. The

concept is that of providing taxi type door-to-door service at the cost

Of a bus fare. While a high level of service is provided, considerable

public support is needed to finance such a system. The demand fOr new

auto facilities is not necessarily reduced and in most cities the high

operating cost would be prohibitive. Its most promising application

would be as collector and distributor to high demand rail transit

corridors and in small urban areas or suburbs which are willing to

levy a millage to support it. Demand actuated systemsalso have

potential as transportation for special groups such as the handicapped

or elderly who find it difficult to use regular transit facilities.

Implementation costs amount to the purchase of vans or small

buses, about $10,000 each, plus related computer and conmmnications

equipment which may run in the hundreds of thousands of dollars for a

system of over 100 buses. Operating costs are more difficult to

estimate, although the cost per passenger may vary from about $.85

to over $200006

8. Acutomation of bus sched_ul_i_1;1g.

Host bus scheduling procedures used in cities today involve out—

moded, ineffective manual techniques. Major schedule changes are

very difficult to make, especially in the larger systems. It is not

easy to change service patterns to reflect changes in demand over

6 Ibid., p. 17, Enhibit 5.

17



time. Automation (particularly computerization) of routing and

scheduling procedures should lead to a more logical and efficient

matching of service patterns and user demand. The major drawbacks to

increased automation are the imperfection of computer prOgrams and

data processing procedures, ,and even more importantly, the reluctance

of transit operators and unions to implement such costly and potentially

labor saving devices. But while the initial cost may be high, the long-

range improvements in transit system efficiency will benefit operators,

managers and users alike. The potential for system efficiency is

especially great where major changes or extensions of transit service

are planned. Meanwhile, large and medium-sized cities should be ac-

curately and consistently updating their surveys of users' origins and

destinations so that when automated scheduling is available it can be

put to its best use. 1

Matching vehicle schedtfling with user demands will generally be

easier than insuring reasonable scheduling of manpower to vehicles,

maintaining regular 8-hour shifts and nfisdndzing the productivity of

operators without reducing overall union employment .

Implementation costs are dependent upon computer and related

develOpment costs which must be estimated separately for specific

applications. Operating costs are also impossible to predict. For

large systems, however, computer scheduling 'should' not be greater than

present manual calculation, but for small systems it could be more

costly.

9. Prepaid transit .

The use of terminology in this category is important. Most dis-
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cussions refer to "free" transit or heavily subsidized transit. The use

of the term "prepaid" transit is a reflection of the author's philo-

sophy that transit can obviously not be free and that subsidization is

a highly inefficient means of supporting transit. The concept of fare

collection, while equitable in the sense that everyone using transit

pays a small amount to support it, is a very inefficient means and in-

sufficient amount for such collection to be practical. For the small

amount of money collected through the farebox, the time taken for the

Operator to collect fares and for the company to handle them is ex-

tremely wasteful.

The concept Of prepaid transit suggests that fares be eliminated

and that transit be paid for in the form of an additional tax on income

earners. It has been estimated that for the average city, the average

income earner would pay about $150 a year. The larger the family sup-

ported by each income earner, of course, the greater‘would be the

overall savings. Inefficient fare collection and subsidizations would

be eliminated, while the transit authority would be able to maintain

modern equipment, pay better salaries and provide better service.

Since the drivers would not need to collect fares, they could con-

centrate on driving. Loading time at each stop would be greatly re-

duced due to the elimination of both fare collection and the need for

passengers to enter only at the front of the vehicle.

The greatest resistance to such a system would, of course, be sub-

urban dwellers and the wealthy, who might be taxed the most in pro-

portion to their use of transit. However, a form of negative incentive

may be a good inducement to suburban commuters to ride transit. After
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all, if fares are eliminated, and fleets are well-maintained and more

efficiently scheduled and Operated, commuters will find that both time

and money will be saved by riding well-financed and well—managed

trarlSit o 7

10. Economic penalties andLor inceppilep.

The concept of variable fees for roadway use or parking is quite

controversial. Proponents disagree both in philosophy and in their

view of who should be penalized or rewarded. One philOSOphy contends

that user service charges should reflect the actual cost associated

with building and Operating the facilities. Another is that user

charges should reflect deliberate management objectives ,‘ designed for

example to reduce traffic in the peak hours. Regardless of which

philOSOphy is more valid, the goal is the same, to reduce congestion

and to encourage use of more efficient modes of transportation such as

mass transit.

A U.S. Dept. of Transportation report entitled Results 9; _a_m

_at_1_d_ Anglfiis 9_f_' 2._J_._ Low _Cpgt Techniques, has this to say of pricing

techniques:8

"The purpose for levying these fees, which would vary

with the user's route and time of journey, may include

. Controlling the number of cars entering

the central business areas.

 

7 Harvey Greenspan, ”The Case for Prepaid Transit ," Tragsit

mm, February, 1975, pp. 57-63.

8 U.S. Dept. of Transportation, January, 1973, p. 159.
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. Increasing trip speeds to a level ac-

ceptable to an Optimal number of road

users who will pay a premium.for the

privilege of using the road while other

cars are excluded.

. Encouraging public transit ridership.

. Maximizing the usefulness of existing roadways.

. Shifting some demand to Off peak hours.

. Encouraging car pooling.

. Encouraging relocation of residences and/or

employment.

Reducing the number of automobile trips made during

currently congested periods is a central theme of all of

these objectives."

Without getting into the various methods of allocating costs, it

is sufficient to say that such techniques are very complex, both in

terms of implementation and effect. A great number of inequities could

result. Ebonomic penalties and/or incentives are subject to great

variation depending on user patterns and the type of pricing scheme

employed.

11. Parawtransit (jitneys, taxis and limos)

Paraatransit‘basically provides a higher level of service and

greater flexibility at a comparably higher cost to the user. Greater

reliance on paraetransit, while meeting the specialized needs of a few,

would do little to reduce the demand for new auto facilities. It may

even be counterproductive if demand is reduced for other types Of mass

transit.

The greatest advantage of paradtransit is its ability to serve any

trip demand, to carry passengers from.their actual point of origin to
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their actual destination with personal service and no transfers between

modes. Such transit is‘important to fill the gap between the public

transit system and totally private transportation.

The Operation of such types of transit should be regulated for the

safety of the public; however, there should be fewer restrictions on the

number of these vehicles and their access to potential service areas.

left to the private sector, implementation costs would be minimal.

Cost to the operator would consist of the vehicles, insurance, and in

some urban areas, a permit. The costs of larger Operations include

radios, dispatchers, and administrative work. Public regulation of

such Operations should be minimal and involve normal. administrative

6081330

12. Bus trgffic sigrglt preference systgfi.

Signal preference systems allow buses to signal traffic lights

to stay or turn green as the bus approaches. Their use is only practi-

cal. when there is ample roadway capacity ahead and when traffic on

cross-streets is not considerably backed up. These systems work best

in conjunction with exclusive bus lanes.

The two types of signal preference systems area: (1) the pre—empt

system and (2) the priority system. Pre—empt systems hold the light

green until the bus passes through, while the priority method holds the

light for the bus for a certain length of time, but won't keep the

light green if traffic is backed up. Therefore, the priority system is

a more reasonable and workable application.

In Washington, D.C. costs for bus priority equipment ran about
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$1787 per intersection, including detectors, transmitters,‘ and other

equipment.9 Operating costs are those normally associated with mainte-

nance of electronic equipment.

13. Auto driver _agids and directions.

Experiments have been conducted (notably in Chicago and Detroit)

in which signs along freeways change their message based on computer

processed sensor data. As an example, such a system might show traffic

conditions at interchanges by means of color codes. Green would re-

present no delay; yellow, moderate delay; and red, congestion. These

signs have been used primarily in connection with ramp metering. The

benefits to be derived from “such signs appear marginal relative to the

cOsts of implementation, and a uniform sign terminology or symbolism

has not been develOped. Navertheless, any system which could be

develOped to alert motorists in advance of dynamic changes in traffic

conditions, giving them the Opportunity to reduce their traveltime by

means of alternative routes, should be considered.

Costs for changeable electronic signs is very small, most costs

including the computer system and devices associated with ranp meter-

ing. One estimate of this cost is $58,755, with the signs themselves

costing only $90 to $237.10 Operating costs are limited to maintenance,

power, and circuit rental, about $2690 for a 10-sign sytem.

 

9 we, (I). 21150

10 Ibid., p. 253.
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l4. Pgrk and fiide facilities with express bus service.

Park and Ride is a system of auto-intercept (parking) locations

tied together by'a network of express buses. Each intercept point has

a.parking facility located on a.major freeway or arterial corridor near

a suburban residential concentration. The system allows commuters to

park their cars near a.major transportation corridor and ride an express

bus to the Central Business District. Such a concept is consistent with

stage-construction of freeways, i,§,, utilization of freeway'medians fOr

additional lanes as vehicle travel demand increases. These median lanes

can logically be used fOr transit also. Initially, express buses can

be used; as demand increases in the future, these lanes can‘be cone

verted to light rail transit with faster, higher capacity vehicles.

Park and Ride is being discussed at the end of the list of con-

cepts because it represents a regional transportation approach which

combines the best elements of other concepts in an attempt to make

transit competitive with the automobile. In order to reduce traveltime,

preferential treatment on arterials is an essential element. Any means

of giving preferential treatment to high—occupancy vehicles and penal-

izing lowhoccupancy'vehicles will contribute to an overall reduction in

traveltime and the inconveniences associated with congested roadways.

Park and Ride represents a solution which is not irreversible in.the

long run. Empress routes which generate insufficient demand can be

eliminated. 'On‘the other hand, if demand increases sufficiently,

buses can be replaced with a.more efficient mode Of’transit, utilizing

the same exclusive roadways. Buses can then'be converted to feeder

service.



The main costs associated with Park and Ride are land acquisition,

construction of parking. facilities, and the purchase and operation of

buses. These costs will be itemized in greater detail in a later dis-

cusssion of New Orleans.

Such combinations of low-cost elements into workable systems re-

present the most sensible approach to solving transportation problems

in medium—sized cities.

The following outline shows how the various low-cost improvements

can be categorized by "type" of action:

1 . Heasures

a.

b.

C o

2. Measures

3..

b.

3 . Measures

a.

b.

c.

d.

c.

to improve flow of high-occupancy vehicles

exclusive lanes

preferential ramp metering and signal pre-emption ‘ ‘

for transit

paved rail rights of way or covered canals.

to increase car and van occupancy

car and bus pools ‘

preferential raInp metering and exclusion lane

usage for car and bus pools.

to increase transit patronage

line haul feeder systems

demand-actuated transit

automation of bus scheduling

prepaid transit (elimination of on-board fares)

prohibitively high parking taxes

exclusive transit lanes and signal pre—entption

devices



h.

5.

7.

g. Park and Ride lots with express bus service.

Measures to encourage use of walk and bike modes.

Measures to restrict traffic

a. engineering contraints

b. control systems.

Transportation pricing measures

a. economic penalties and/or incentives (free parking,

parking and road user taxes, tolls, etc.)

Measures to reduce the need to travel (business or residential

relocation).

Energy'restriction.measures

a. increase transit patronage

b. increase car and van occupancy

c. improve flow of high occupancy vehicles.
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CGMPLEMENTARY'SISTEM IMPROVEMENT ALTERNATIVES

Clearly, it is not practical to consider implementing individual

transportation improvements which would be counterproductive to other

efforts to improve the system. This chapter, therefore, is concerned

with the identification of types of transportation Mprovements which

are complementary or which assist each other in) maximizing the cost-

effectiveness and goal attainment of the transportation system. (This

is accomplished by cross-classifying the categories of actions identi-

fied in the previous chapter and determining judgementaJJy which are

”assisting" improvements and should be given greatest emphasis in

future analysis. This represents a modification of an approach used by

Voorhees in a 1971» report for the U.S. Department of Transportation

dealing primarily with energy consumption reduction measures.11 After

selecting the best potential complementary types of action, these

actions are cross-classified with evaluation criteria for medium-sized

urban areas, and prioritized according to the degree to which those

criteria are met.

One action type which is counterproductive to the other types is

"measures to improve total vehicle traffic flow." With more efficient

‘ employment of signal systems, traffic control devices, and ramp meter-

ing improvements, total vehicle flow may be less counterproductive to

 

.L'L Urban Mass Transportation Administration, U.S. Dept. of Trans-

portation, Guidelines 19 Reduce Energy Consumption Through Transports;-

tion Actions, May, 1974, (Rrepared by Alan M. Voorhees and Associates,

Inc. , McLean, Virginia), p. 29.
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other action groups. Nevertheless, there is an inherent conflict in

trying to reduce energy consumption by improving the efficiency of the

general flow of traffic. The more efficient the flow, the more demand

will be generated for that facility, and the greater the vehicle miles

that will be travelled. More careful. analysis should be conducted of

ways to increase the efficiency of total vehicle traffic flow without

hampering the objectives of energy consumption reduction and reduction

of WIT.

The Voorhees report indicates that the following types of action

tend to "assist" other actions or act independently: ‘

l.

2.

3.

1+.

5.

6.

7.

8.

9.

measures to improve flow of high-occupancy vehicles.

measures to increase car and van occupancy.

measures to increase transit patronage.

measures to encourage use of walk and bike modes.

measures to improve the efficiency of taxi

goods movement.

measures to restrict traffic.

transportation pricing measures .

measures to reduce the need to travel.

energy restriction measures.

service and

Of these, "measures to improve efficiency of. taxi. service" and

"measures to reduce the need to travel" both assist energy restriction,

but otherwise act independently of the other elements. Excluding these

two categories, then, Table 1 shows only those action categories which

assist or complement each other. Each category is cross-classified

with all other categories. When one action assists another type of

28
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action, this is indicated by an X.

With the exception of "encouraging use of walk and bike modes,"

which is a small area consideration and "energy restriction" which

applies broadly to most of the other categories, all of the actions in

Table I deserve special consideration as elements which may have a

substantial composite effect in improving metrOpolitan (regional) trans-

portation,

More careful. attention, therefore, will be given the following

action categories:

1. measures to improve flow of high occupancy vehicles.

2. measures to increase car and van occupancy.

3. measures to increase transit patronage.

1+. measures to restrict traffic.

5. transportation pricing measures.

Category 1 includes bus-actuated signals, bus priority regulations

and exclusive transit lanes on arterials and freeways.

Category 2 consists of carpool or buspool programs and incentives.

Category 3 includes bus or commuter rail improvements such as

scheduling or routing changes and expansions, fare reductions and free

transfers, and reserved lanes and bus priority systems.

Category L. involves primarily the suggestion of limiting traffic

or prohibiting traffic from certain areas (such as the GED) or from

certain roadways'at certain times of day.

Category 5 is suggestive of such meaSures as tolls at bridge or

highway facilities based on the level of congestion, vehicle occupancy,

time of day, or entry into an area (such as the CBD). The use of free
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parldng at certain locations and prohibitively high parking rates at

other locations is a means of managing the use of available urban space.

This category may also include a graduated tax on total vehicle miles

of travel or the weight and energy consumption levels of various auto

types. This could be added to the annual auto licensing fee in most

states. This annual fee could be increased sigrfificantly for larger

"gas—guzzling" automobiles. Proof of participation in a carpooling

program could also result in a rebate of a portion of the annual fee.

Correlation of Complementary Actions

. with Criteria_for Medium-Sized Cities

Regardless of the objectives of a particular urban area for meet-

ing its transportation needs, a number of criteria can be identified

which serve to evaluate the overall acceptability of each category of

transportation improvement action. These criteria can be weighted

according to the importance placed on them.

Table 2 attempts to correlate those actions which complement or

"assist" each other with some essential criteria for medium-sized

cities. The method used is to simply assign a value of + l to all

categories which adequately meet each evaluation category. Those

criteria which are considered most important are assigned an additional

point for a value of + 2. The criteria are taken from those generally

considered important by transportation planners and engineers. The

weights are applied to certain criteria on a judgemental basis and may

vary with the situation. Nevertheless, implementation feasibility and

political considerations generally supersede all others; therefore, it
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is important that the actions be capable of low-cost implementation,

that they involve minimal organizational change or new legislation, and

that the state of the art be such that there is no doubt thatrthe action

is technically feasible and workable. Table 2 is basically a check list

of technical and political. considerations. It can be constructed in

more detail when this is considered desirable.

Action groups which meet the greatest number of criteria are:

measures to improve flow of high occupancy vehicles, measures to in-

crease car and van occupancy, and measures to increase transit patronage.

Some categories may have short lead time for implementation and minimal

institutional problems, but mixed public reaction and insignificant

energy reduction. However, the cost and travel time savings to the

individual user may make the particular action type potentially one of

the most successful. Therefore, great care needs to be exercised in

choosing the most relevant criteria for evaluation of each sub-item

within these action groups.

As Table 2 indicates, measures to increase vehicle occupancy (in-

cluding transit) and to improve the flow of those vehicles represent

the highest system improvement possibilities on the basis of the cri-

teria selected. Other criteria may be selected and perhaps a better

method of rating and weighting the factors can be devised, but the out-

come would be relatively similar. The three types of action which come

out highest in this analysis offer positive‘incentives to both users

and operators. They offer higher capacity system technology and a

higher level of service to the user at relatively low implementation

and Operating cost; They are characterized by considerable adapts-A
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bility and flexibility in adjusting to variations in demand.

The action categories which come ~out lowest are disincentive or

restrictive measures, restricting traffic from certain areas or road-

ways at particular times during the day, or pricing the use of certain

facilities to discourage or control their use (a form of tax). Total

prohibition of traffic is a difficult if not unreasonable solution to

impose upon the urban traveler. Taxing the use of facilities seems a

more reasonable solution, except that it is extremely difficult to

develop an equitable and just means of restricting traffic in this

manner. I

All things considered, the positive physical solutions are poten-

tially much more acceptable than the negative disincentive measures as

means of improving systen performance.

The preceeding correlation of action groups and evaluation cri-

teria may not be sufficient as a basis for policy decisions to proceed

to implement certain improvements. Most of the criteria used in the

foregoing matrix analysis would correspond to the kinds of goals and

objectives usually adopted for urban areas. Nevertheless, at this point

in the alternatives analysis, it is essential to construct a check list

in order to determine the extent to which the most feasible action types

meet the broad goals and specific objectives which have been determined

by policy-makers for the region. This is something which cannot be

done without looking at a particular urban area. Therefore, this ele-

ment of the analysis of alternatives will be discussed in the case

study in a later chapter.

Meanwhile, the assumption can be made that the improvement actions
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are consistent and compatible with the region's goals and objectives,

and that a package of combined actions can now be constructed for an

implementable and workable regional. system.
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FRCH CONCEPTS TO ll-IPIEIvEENTABIE SYSTFl-IS

PARK AND RIDE

The previous chapters have dealt with concepts, individual actions

and categories of actions which are relatively inexpensive (compared

to capital intensive construction and heavy rail types of systems),

which complement each other and which adequately meet a broad range

of criteria of effectiveness. Having passed these tests of correlation

and evaluation, the preferred improvements remain fragmented youps

”of concepts and types. A package needs to be develOped that brings

together these concepts in the form of a workable system.

Of all the concepts previously discussed, one system that combines

many of the preferred low cost alternatives is "Park and Ride". This

chapter attempts to detail elements of the Park and Ride concept and

its general utility as a framework for regional transit. The subsequent

chapter makes specific applications of this concept to New Orleans which

includes elements of the other concepts consistent with the correlative

characteristics in Chapter 3.

Park Ride

A regional Park and Ride system is composed of two basic elements:

1. parking facilities, and

2. express transit service to the CBD.

Parking facilities should be situated as closely as possible to

major residential develOpments , and near major transportation corridors.

By locating these facilities near centers of residential concentration,

the distance which the comnurter must drive is held to a minimum. ‘Many
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people will be within walking distance of the facilities, and many that

are not within walking distance will be close enough that another member

of the family can drop them off at the Park and Ride point (the "Kiss

and Ride" concept) returning to the same point in the evening to pick

up the worker. .

If the commuter must drive as far as the Park and Ride interchange

point, he will have a space to park at much less cost than he would pay

in the CBD. If he can walk or arrange to be drOpped off, his only cost

for the trip is the eipress transit fare. Thus, the second basic ele-

ment of the Park and Ride system, the express bus, must be able to

accommodate more commuters than just those auto drivers and riders who

are expected to use the parking facility.

Park and Ride systems have been given close attention recently due

to the energy crisis, the rising cost of gasoline and concern on the

part of both individuals and society of finding ways to decrease con-

sumption of gasoline by the automobiles.

Park and Ride can also decrease the necessity for many families

to own more than one automobile. As well as being able to park the

family car in a suburban lot, it is also possible for a member of the

family to drop off the commuting member(‘s) of the family at the express

bus stop and keep the car for family use during the day. Thus, cost is

an important consideration both in terms of the user's capital "and

operating savings and society's efforts at energy conservation.

While the Park and Ride facilities are intended to serve primarily

peak hour commiters as an alternative to driving a car to the CBD, they

may be further utilized on weekends as a bus service for special cul-
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tural or recreational events. The peripheral lots would remain Open

at all hours to provide parking for events in their vicinity. The

outlying lots could also serve as staging areas for groups carpooling

for special events. By encouraging use 7 days/week, vandalism and

loitering would be minimized.

Eclusive Busm

While reduction in costs will attract a marginal number of people

to the Park and Ride system, in the long run, for a large pr0portion of

cormnuters'to be drawn to the system, it must also represent an appreci-

able time savings.

As previously mentioned in Chapter 2, the use of exclusive bus

lanes is a particularly promising approach to obtaining considerable

time savings for transit. Figure 1 illustrates time savings in major

caperiments to date. In spite of the low cost benefits of exclusive

bus lanes, its application and use is limited to moderately heavy demand

corridors. A 1967 Statement of Position by the rum suggests a range

of 120 to 180 buses per-hour (6,400 to 9,400 bus seats per hour) as

minimum justification for the designation of a freeway lens as an

exclusive busway. Preferential access to the freeway lanes for buses

is recommended by limiting inflow of ether vehicles on the freeway ramps

in cases where volumes do not justify exclusive lanes. i

Nevertheless, success with the express buses operating in mixed

traffic flow, by convincing people of the savings in cost and the con-

venience of leaving the driving to someone else, may result in suffi-

cient increases in demand to justify designation of reserved lanes in

the future, resulting in considerable time as well as cost reductions.
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m BEFORE AFTER

FIGURE 1 TRAVEL TIMES BEFORE AND AFTER IMPLEMENTATION

OF EXCLUSIVE BUS LANES

Source: U.S. Department of Transportation, Low Cost

Urban Transportation Alternatives, Vol. 1,

January, 1973.
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The exclusive busway is an approach which seems to follow logically

from successful express bus operations to a more efficient, higher

capacity system of transit. It is an improvement which can be staged

easily, which maintains flexibility for future modifications, and which

has been demonstrated capable of meeting projected demands.

Cflacity Criteria

While the capacities for parking at each location will depend

largely on physical design criteria, 35%,, the maximum utilization of

available space at a desirable location, the capacities of the express

bus system can be calculated on the basis of two inportant criteria:

1. vehicle capacity, and A

2. A roadway capacity

Vehicle Capacity

Most buses contain a mathlm of h5to 53 seats. Therefore, a

value of 50 seats per bus is generally used to estimate seating ca-

pacity for a bus fleet. In regular bus operations, capacity is in-

creased by 30% or more to account for standing passengers. However,

for express bus transit, it is considered desirable to Operate with all

passengers seated, since higher speeds and greater distances are in-

volved .

Roadygy Capacity:

The seCond ‘step in determining capacities of transit systems is to

calculate the number of vehicles that can move over a given section of

roadway during a given period of time. This is contingent upon several
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considerations:

"1. The type and use of roadwaywvmether in

mixed traffic on an ordinary street or on a free-

way or expressway; whether in an exclusive lane

from which all other vehicles are barred or in a

private right-Of-way;

2. The time and frequency (spacing) of

service steps--each service stop involved the

time elements for deceleration, for passengers

to board and alight, and for acceleration to

normal running speed;

3. The rate of speed at which the vehicle

travels. The safe clearance space (mirn‘mmn safe

headway time) between vehicles is progressively

larger as running speed increases, and

1,. Whether the vehicles are Operated singly

or coupled into trains. The coupling of two or

more vehicles into a train makes them in effect a

single vehicle for the purpose of minimum clearance

(headway) requirements. "

The total system capacity of the individual vehicles multiplied by

the roadway capacity (persons/vehicle x vehicles/hour = persons/hour).

Specific Park and Ride route proposals will emphasize:

1. use of roadway with highest level of service, or least

congestion and intermodal conflict

2. minimizing service stOps

3. maximizing the rate of speed

it. achieving headways which involve minimum waiting time while

still achieving a near capacity level of ridership on each bus

during peak hours

 

Automobile Manufacturers Association, The Potential _f_____or Bus

Rapid Transit,February, 1970, (Prepared by Wilbur Smith andAssociates,
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5. minimizing the necessity for transfers within the CBD by

routing express buses along major-CED streets.

In most cases, of cOurse, freeways or expressways would represent

the highest level Of service, except in bottleneck areas or sections

near the CBD which are particularly congested. However, regional

arterials may be preferred in. locations where they provide better

access to residential concentrations. Also, as the express routes

approach the CBD, better service may be provided by routing the buses

Off Of major corridors onto less congested roadways with a lower

capacity but a higher peak hour level of service. These judgements

should be made with respect to type and use of roadways which would

provide the highest capacity Of express transit in mixed traffic flow.

Ultimately, the decision to develop busways or rail. transit will

depend on cost comparisons and service factors, i._§., how the greatest

number of people can be served at the lowest cost. Capital costs will

. depend on both the type of facility and the extent or its application.

Buses can provide greater coverage than systems built on lengthy guide-

ways constructed on separate rights-Of-way because they can use free-

ways and arterials for much of their line-haul Operations. On the other

hand, rail rapid transit not only requires more extensive separated

guideway construction, but the services provided on the rail right-of-

way must be supplemented by buses at transfer and terminal points.

Busways have the further advantage that in the few metropolitan

areas where a high level of peak ridership (8,000 to 12,000) is pro-

jected, high-quality express bus service can provide a temporary service

1.2



until conversion to a rail or fixed guideway system.becomes essential

and practical.

Several considerations must be realized with respect to the

practical application of bus rapid transit to freeways. First Of all,

the faster speeds which are attainable on freeways can adequately re-

duce travel time only if the trip is long enough to overcome delays due

to service stops. Secondly, buses cannot achieve an Optimum.level of

perfonmance if they mmst compete with auto traffic for space at the

terminal end of the trip, that is, after leaving the relatively free-

flowing condition of the freeway or exclusive bus lane. It may be more

logical to plan for exclusive bus lanes on congested arterials before

increasing the capacity of bus transit on the less congested (freeway)

portions of the trip.

Egtrongge Estimgtes (Determining Demand for Park and Ride)

Patronage estimates (determination of the origin trip ends) are

“based most importantly on the market area. Such factors as population

density, residential density, distance to the CBD, transit usage, and

auto ownership are "market area" characteristics which are most impor-

‘tant. .

Certain guidelines should be adapted for determining both remote

and peripheral park and ride facilities. They can be put into three

categories: market area characteristics, activity center character-

:istics, and Park and Ride service characteristics.13

13 George Tanner and Rose Barba, N. r. State Dept. of Transportation,

IPark and Ride Transit Service: Some Guidelines and Considerations for

§_e;_____rviceElementation,PRR#£.A, April, 1973,p. 17
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Under market area characteristics, it is important to consider the

accessibility of the area to a major corridor tying the Park and Ride

site with the CBD ( or other activity center). In fact, it is best

that only one major roadway serve the area, preventing alternative

mode and route possibilities which would reduce demand for the Park and

Ride facility. The dimensions of an area may vary considerably, corre-

sponding generally to census tract or traffic zone” boundaries. Remote

lots should be more than 3 miles from the CBD. Table 3 shows that of

several studies reviewed, the distance varied from it to ll. miles. Most

studies also show a time savings of 15 to 30 minutes 'of run time.

Within the market area itself, there should be a relatively high

proportion of residential land to transportation land. There should

not be a large prOportion of mixed land use in the area which would re-

duce the necessity of leaving the area to work.

The Rochester, N. Y. experience suggests 1200 persons per square

mile as a minimum population density which could support an efficient

Park andRide operation.” More ridership can also be expected from

areas with a large. proportion of one—car households. Suburban house-

holds with only one car are most likely to have competition within the

family for the use of that vehicle, creating a need for alternative

transportation. Since Park and Ride is designed principally to relieve

peak hour congestion for work trip commuters, most of the employees

‘ served by a market area would work "normal" daily eight hour shifts.

 

ll» Ibid., p. 23
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At the activity center end of the trip, which is usually the CBD,

some 15% of work trips may be destined. In most urban situations, this

would be the highest percentage of work trips attracted to any one

centralized area. In any case, Park and Ride should serve only'major

employment centers (at least 10,000 employees), and to maximize Park

and Ride service efficiency, most work trips should be arriving and

departing the CBD during peak hours.

Patronage can be based either on a method comparing traveltime and

cost by auto and transit, or a less precise, but generally acceptable

alternative. This second alternative method would be to calculate the

number of workers traveling from the market area to the CBD which can

be determined from U.S. census data. Firom experience in other studies

(Table 3) a range of 4% to 22% of commuters have been diverted to

remote Park and Ride along major corridors. These percentages can be

applied to the total commuting work force to provide a rough estimate

‘ of park and ride patronage. Comparing the potential corridors and

locations, priority rankings can be determined. The second method of

' estimating patronage does not' consider costs or comfort levels, etc. ,

which should provide the greatest inducements to prospective park and

ride users. Nevertheless, either method provides a means of identify-

ing the most favorable areas for park and ride service.

Park and Ride should not attempt to compete with "successful"

transit operations serving an area unless increased demand can clearly

be established. While traveltime must be reduced in the long run to

attract riders, initially patrons are less sensitive to relatively

1.6



minor travel time differences between auto and Park and Ride than they

are to cost savings. Generally, if parking is ideally located and free

and transit fare is kept quite low, couumxters perceive this as the

greatest benefit involved.” Service should be dependable, should be

non-stop from origin to destination, and should be capable of rerouting

itself to avoid congested areas (perhaps with the assistance of radio

warnings of congested roadway conditions). Headways should be kept low

(preferably 10 to 15 minutes). Nevertheless, there are considerations

which must be balanced to achieve the best service at a reasonable cost.

The matrix on- the following page (Table A) shows some of the

negative and positive effects of park and ride systems on various con—

cerned groups .

SelectingPark and Ride Lot Sites

The problems of finding adequate urban space for large peripheral

lots is considerable. Lots of smaller size needed for remote Operations

should be less difficult to find, but their location is very important

in insuring the success of the Operation. The major concerns are (l)

accessibility from residential concentrations to the major corridor,

(2) the parldng capacity of the lot itself, and (3) placement of the

lot well away from hazardous or unattractive adjacent land uses.

Accessibility should be provided not only for parkers, but for

bicycles and pedestrians, and for "kiss and ride" drop off areas.

15 Carol Keck and Peter Liou, N.Y. State Dept. of Transportation,

_prrecasting Demand f9}; Peripheral Park and Ride Transit Service,

PW56, March, 1971+, p. 250
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Capacity should include adequate and safe maneuvering space and bus

loading areas. The lot should be placed in an attractive setting to

encourage its use.

The smaller remote lots should use existing facilities wherever

possible, so that if the service is a failure, it can revert to its

former or primary use without considerable cost. When a new lot must

_be constructed, it is preferable tO use vacant land or already paved

land.

In suburban areas there is the potential for parking facilities

which already exist to serve other commercial or institutional uses

but which are sizeable enough to also be used for Park and Ride pur-

poses. The only major problem with using such facilities is the cons

flict which may develop between Park and Ride users and original pur-

pose users.

Shopping centers (or malls) Often have excess parking, particu-

larly On weekdays. A small number (50 or 100 spaces) could probably be

spared for Park and Ride in the large or overbuilt centers. Also, Park

and Ride patrons would tend to shop at the center stores at the end Of

the day, although it may be difficult to convince the center management

of that fact.

Theatres are usually located just Off Of major roadways, and those

not Offering daytime shows have large, scarcely used lots available

during the day. The only requirement fOr Park and Ride use would.be

an assurance to theatre management that all park and ride patrOns be

out Of the lot well before evening crowds begin arriving.
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Church prOperties which are large and underused during the day may

‘be good candidates for park and ride. Also, municipallyhowned real

estate located on major thoroughfares would be very inexpensive for

parking facility use. However, such use must insure against conflict

with other users Of the available parking space.

Park and ride facilities should be situated where there is a.highv

level Of ridership potential, where there is sufficient land or under~

utilized commercial space to accommodate the anticipated level of usage,

and where auto access is easily accomplished. In addition to existing

private and public spaces already mentioned, rail right-Of-ways, me-

dians, and interchange overpasses provide underutilized and available

space which may'be considered appropriate.

Periphergl Park and Ride

Park and Ride is commonly associated with suburban parking facili-

ties and express buses tied to the CBD. This is sometimes called "re-

mote" park and ride. However, another type Of system.is "peripheral"

park and ride. With this type Of system.there are a smaller number Of

parking facilities located near the major corridor entrances to the CBD,

each Of which is quite large. Commuters drive from.the suburbs to the

periphery Of the CBD, park their cars and then ride transit (or walk)

to some point in the CEO. The advantage Of this type Of'park and ride

is the ability to drive at one's own schedule and one's preferred route

and in the comfort Of one's personal vehicle on the uncongested portion

Of the commute trip. Then the commuter can.park in an uncongested peri—,

pheral CBD location, pay a relatively low parking fee (compared to in-
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terior CBD parking) and ride transit at the congested end of the trip,

with lower headways and better collection and distribution than the

remote express buses can provide.

Both systems have their proponents and Opponents. Erom the user

_ point of view, it's a matter of personal choice, depending on the level

of service and convenience provided or which provides the fastest, least

costly trip with the fewest transfers between point of origin and point

of destination. For the Operators and political Jurisdictions, it is a

question of whobenefits the most and who has to pay. The burden of a

remote park and ride system would most likely be born by the suburban

township or parish (county) governments, whereas a peripheral park and

ride system would put much, if not all, of the burden on the central

city, although the benefits to the CBD would also be substantial.

Tentative peripheral. parking locations should be identified at

points of major access to the CBD. These locations require large ca-

, pacity (up to 2000 spaces) in comparison to remote lots. Large tracts

of vacant land on the periphery of the 'CBD may be difficult to find.

As a result, available space along major access corridors should be

found before any other considerations of demand or service are made.

The peripheral parking facility has a much larger market area than a

remote lot would have. Basically, it serves all commuter traffic fun-

neled into the CBD along a major access corridor. The typical GBD

might have four such corridors, one from each primary direction. The

market area would resemble a slice of pie, with the peripheral. park and

ride facility intercepting traffic at the apex, near the edge of the

can.



The length of this funnel would be a maximum of 10 miles and the

width would be determined realistically in a manner similar to remote

service areas, by population and residential densities along major

routes.

Data from Table 3 indicates a range of 3/1. to 1. miles as the

distance from the CBD at which peripheral lots have been located. An

intermediatedistance would be most realistic (i._e_., 3/1; mile is too

close, 1. miles too distant).

Travel time. savings are not substantial with peripheral parking.

Unless preferential treatment is provided along the congested portions

of the transit loops (a sigrfificant portion of the transit route within

the CBD), travel time will be comparable to any vehicle in mixed traffic.

The time Which is saved is that which the commuter would devote to find-

ing a parking space. The same minimum population density of 1200 per-

sons/square mile should apply to the outer edge of the market area as

in the case of remote service. Unlike remote market areas, experience

shows that a high percentage of peripheral parkers are from families

with 2 or more cars. Greater work hour variation can be tolerated by

the peripheral park and ride system because it is feasible to provide

bus service between peripheral lots. and the CBD with very low headways

over the course of an entire day. The requirements that the GED (or

other activity center) be a major employment center holds for peripheral

as well as remote park and ride.

locating peripheral lots at points on major corridors in such man-

ner as to intercept auto traffic before it reaches the congested seg-

ments of the trip, will result in much higher patronage. Of course,
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operators must also insure that peripheral parking costs are suffi-

ciently low that CBD interior parking is very unattractive in comparison.

Transit operations must provide a very high level of service, empha—

sizing frequency and short distance to the CBD destination.

A primary objective is to reduce the concentration Of autos in the

CBD and the amount Of area devoted to parking in the core area.

The choice of parking for the individual commuters must be recog-

nized as a tradeoff between parking cost and the time spent in parking

and then walking to one's final destination. One way of measuring this

trade—off is to identify a relationship between cost and walk time or

distance and then estimate changes in demand under different conditions

of parking supply and cost.

This method should be particularly helpful in determining the cost

which commuters would be willing to pay for peripheral parking at those

facilities which are located at greater distances from the commuter's

destination.

A more precise means of determining the advantages Of particular

mode—change Operations, such as park and ride, would be to calculate

time and cost for two or more modes, translate time into a measure Of

cost, and establish the magnitude Of time/cost difference between modes.

A well—planned peripheral park and ride Operation ought to show a

reduction in time/cost over the auto-only‘mode. Table 5 shows some of

the major elements of time and cost for two modes.

_ It is evident from these comparisons that travel time differences

with the transfer and/or parking and wallcing times involved, probably

will not be significant unless an extremely efficient Operation is
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Table 5

4 Travel Time and Costs Elements

 

 

TllTE ‘ ' cosr

PARK 1. I'Ialking to car. 1. Auto Operating ( '

AND 2. Driving to parking lot. cost to parking loti.

RIDE 3. Parking and waiting for 2. Parldng and/or transfers.

transit.

1;. Transit to final dest.

 

AUTO 1. Walking to car. 1. Auto Operating cost.

2. Driving to activity 2. Parking fee.

centers.

3. Parking.

1,. Walking to dest.

 

develOped. This makes it imperative that Park and Ride cost savings be

substantial in order to induce conumlters to park at a peripheral lo-

cation rather than the core area. As a result, parking should probably

be treated as a public service rather than a source Of revenue, with

transit fares remaining the same or lowered. Besides. the initial con-

struction cost, Operation and maintenance Of parking facilities would

not be great. But regardless Of the cost, central city governments must

pay the price for reducing the congestion and inproving the viability Of

the major activity center.
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NEW ORLEANS CASE STUDY

In Chapter 3, complementary improvement categories were identified

and cross-claSSified with a broad range of evaluation criteria. It was

decided that the additional step Of identifying goals and Objectives was

necessary if a specific urban area was being studied. Therefore, be-

fore getting into a discussion Of the application Of Park and Ride to

New onleans, it is important to consider the extent to which the major

elements of such a system are compatible with the goals and Objectives

Of the New Orleans region. The following goals and Objectives were

adopted by a Technical Advisory Committee (12—75) and Intermodal Manage-

ment Team (l—76) for the New Orleans Metro Transportation Study.

Transportation Goals:

To develOp and adOpt regional transportation plans

and supportive policies which provide for a safe,

efficient, economical, and attainable transportation

system which serves all area residents (including

elderly, handicapped, low income, etc.) in an

equitable manner; supports regional land use goals

and policies; and enhances environmental, socio-

logical and aesthetic values.

Objectives:

I. Develop a regional transportation plan that would

a) provide and encourage alternatives to the auto;

b) provide a high level of transit service in

areas and corridors where congestion and

population densities are greatest;

c) provide for a safe system of travel;

d) minimize travel times;

e) minimize energy consumption;
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f) minimize air and noise pollution;

g) provide cost/effective services;

h) minimize dislocation, and/or disruption;

i) promote and/or preserve existing community values

j) promote joint use and development possibilities,

and

k) minimize congestion.

II. Ensure the implementability of the transportation

system by developing plans and/or programs which

a) have broad community acceptance;

b) are adaptable to phased construction;

0) are adaptable to variations in forecast growth; and

d) are within the ability to fund.

III. Maintain a continuing transportation planning process

which is truly comprehensive and COOperative.

A cross-clasSification Of transportation Objectives with elements

of the proposed New Orleans Park and Ride system shows the extent to

'which Objectives are attained by each element of the system. (Table 6)

The Objectives are consistently met by the elements of a.park and

ride system, particularly the basic elements: express buses and remote

or peripheral parking facilities. In reality, the planner would defend

these judgements and policyemakers would decide their degree of ade-

quacy. HOwever, for the purposes Of this case study, the assumption

will be made that the planner's judgement is adequate and that the goals

and Objectives Of the transportation policy makers are in fact met by

the basic elements Of a regional park and ride framework.
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Table 6

Attainment of Objectives

Action Packages

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Transp. Objectives (0 I I

(sub-elements) for m .33 no SQ, % '8 m $3.3 4) ‘3 g)

theN. 0. region 3m Baa gag... 93453.3 éggg‘ 3..

no god Hg\.~1 ago r-Ibscd o.a>

33 56h °ah8 3'8... $853ng 54.3
.0 0.3 Q. 9. (fl +3 O Q. m a! m m p, g. 5;

Alternatives to

auto X X X X X

Transit in congested

areas X X X X

Safe travel ‘ ' X X X

Minimize traveltime X X X

lfinimize energy

consumption X X

I~'Iinimize air and

noise pollution X X X X

Cost/effectiveness 3L i , X , A X

Minimize dislocation X X X

Preserve community

values X X X

Promote joint use A

development X X X

Minimize congestion X X X X

Broad public acceptgnce X X 7 ?

Adaptable to phased -

construction X X X X

Adaptable to variations

in growth X X X X

Within ability to fund X X X X       
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Regions; System

Six major tranSpOrtation corridors have been identified for the

New Orleans region which provide access from outlying areas to the CBD.

Potential areas for Park and Ride facilities have been identified which

provide access to these corridors and also serve major concentrations

Of residential development. Figures 2 and 3 show the location of these

corridors and potential sites.

Some of these locations (Figure 3) are unworkable or unsuitable

for the following reasons:

1. Use Of private facilities involve legal questions and

difficulties related to public control and coordination

with the major intended uses Of the private facilities,

e.g., parking space requirements per commercial establish-

ment, and conflicts with normal theatre Operations.

2. Incompatibility with expected area develOpment.

3. IExistence of a.more desirable location in close proximity

tO other potential sites, ipgp, closer to major residential

developments and having better access to a.major trans-

portation corridor.

0n the basis of these limitations, many locations can be re-

jected by decisionrmakers as sites. Figures 4.and 5 illustrate two of

the ways in which existing right Of way can be put to good use as a

park and ride facility directly accessible to exclusive transit lanes.

General Description Of Sites

Heat of the sites recommended for the New Orleans region are Of
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this type Of design, i,§,, they use existing right of way, are located

along major corridors, are expandable along the right Of way, as demand

increases, and provide ultimately for staged development of exclusive

transit—ways when such a level of demand can be demonstrated. It is

beyond the scope Of this case study to dwell extensively on the locar

tion of particular sites and their design. Nevertheless, figures A

and 5 provide the reader with a general understanding of the utility

and integration of park and ride design in assuring efficient Operation

of the system.

General Description Of Routes

For each prOposed Park and Ride facility, round trip distance is

measured to the CBD and round trip travel time calculated at a service

speed based on existing conditions of automobile speeds and delays due

16 The number of parking spaces at eachto loading at access points.

location was factored for auto occupancy, percentage Of lot occupied,.

and.wmlk-up and "kiss and ride" patronage in order to determine rider-

ship. The number Of bus loads needed to transport expected ridership

was then determined based on an average vehicle capacity Of 50 people

per bus.

These loads were spread over a.peak period to determine possible

headways. Then the number of buses required to maintain the desired

 

16 Based on "Overall travel speeds" taken from 1970 New Orleans

TOPICS Study (p. 33, fig. 29).
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headway for the calculated round trip run time was determined.

When several facilities are to be served by the same bus routes,

there are at least two ways to schedule the buses. (he is to have all

start at the most distant point and stop at every facility, Operating

I with short headways, or to have buses originate at each stop during

peak periods and run non-stop directly to the CBD. The second method

is preferred since it would alleviate the problem Of buses filling 1p

at stop #1 and having no seats available for stops #2 and #3. During

Off peak hours one bus would serve all steps.

The buses should be equipped with two-way radios which would

permit close monitoring by a central dispatcher, minimizing delays and

allowing buses to be scheduled as needed in order to attract riders '

and maintain a high level of service. The buses would Operate from

7 a.m. to 8 p.m. with the downtown shuttle operating until 12 midnight.

The equipment needed to service a route is calculated as follows:

ROUND TRIP

DISTANCE . SPEED ROUND TRIP 60 ROUND TRIP

W'M can Tunas inn mam.

1 20 30 = .66 x 60 = 1.0

6
'
.

' ‘ BUS

RIDERSHIP CAPACITY

A, bus loads required/hr. @ 15 min.

headways, 3 buses needed

200/hr. -;- 50

Figure 6 illustrates the "prOposed regional express bus system"

which would tie together the chosen parking facilities along the major

corridors previously identified.
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Peripheral Parking

Peripheral parking lots should be situated along the most likely

travel routes, the most heavily used corridors, linking major trip

origins with CBD destinations. As discussed in Chapter A, the major

difference is that these facilities are located close to the destination

end of the work trip, at the periphery Of the CBD, rather than near the

origin end, in the suburbs. Figure 7 shows where these facilities would

be logically located on the basis Of the above criteria. _They consist

Of fOur major parking facilities connected by shuttle bus loops.>

Once sufficient demand is generated for CBD circulation between

these facilities, a.PRT or more highly automated transit service could

be implemented. Like regional or remote park and ride, the use of buses

can be made initially, with conversion to light rail or PRT when demand

becomes sufficient.

Time and Cost Saving;

Figure 8 compares the average travel cost by auto to Park and Ride

on several express routes proposed for the New Orleans region.l7 Costs

were based on travel distances from the Park and Ride sites to the CBD,

assuming the auto and transit routes would be the same. The result is

a considerable cost savings for the user.

While in recent years many metropolitan regions have experienced

 

17 1. Auto costs and parking are based on 15¢ per mile and an

average Of $1.75 per day for parking.

2. Park and Ride is based on 60¢ round trip for bus ride and

50¢/day for parking.
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a gradual decline in transit ridership, the immediate attractiveness

Of Park and Ride in terms of costs savings and convenience shouldresult

in considerable stabilization Of the projected decline in regular tran-

sit patronage. Figure 9 illustrates the reduction in decline Of rider-

ship which could be expected by gradual implementation Of a Park and

Ride system.in New Orleans over several years.

stt and Revenue Estimates

Having shown the cost savings involved for the users Of the Park

and Ride system, the next step is to describe the costs to the operators

and the revenues which they can anticipate with which to pay those costs.

These costs and revenues can be estimated on the basis of past experi-

ence in building parking facilities and in Operating express buses. I

The following cost and revenue factors can be taken into account fer

each Of the routes and parking facilities required.

Fbr the routes there are capital costs (the buses), Operating costs

and revenues from fares. For the sites there are capital costs for

construction Of the parking lot facilities. The cost Of one custodian

at each lot comprises the only Operating cost. Additional trash pick-

up would be handled by city Or parish sanitation crews on their regular

routes. The problem Of abandoned autos would be handled by the police.

Grass mowing would be handled by regular crews from the Roads and

Bridges Department in Jefferson Parish and Parkways Commission in

Orleans Parish. Each lot earns revenues from the parking meters with

fares paid on board the buses.

What follows is a description by site and by route of each Of these
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costs.

Capital Costs

Capital costs consist of the acquisition of land and the cost of

new buses required to serve the new routes. While it is possible that

buses may be available in the existing transit fleets Of the region

which could be used on the new routes, the cost requirements fOr new

buses are estimated. The number of buses required is based on the

round trip run time to each site and the headway which is considered

desirable. The number Of buses calculated for each route is multiplied

by a current cost estimate ($65,000) to obtain total capital cost for

each route.

Route Operating_Costs ‘

Operating costs are based on an estimate Of $15/vehicle hour. This

amount includes fuel, maintenance, and labor costs. vehicle hours are

calculated by dividing one hour by the headway to determine the number

Of'buses per hour Operating from.each Park and Ride site. Buses per

hour are then.multiplied by the peak period (1-1/2 or 2 hours); this is

multiplied by two to include the afternoon return trip and one bus per

hour is added to serve the route during Off peak hours and two or three

hours after the P.M. peak. The resulting number equals the total bus

runs for one day for that route. Multiplying this by the round trip

time to each site gives the total.vehicle hours; multiplying again by

' $15/hour gives the estimated daily operating cost. Yearly Operating

cost can be calculated using 250 days/year, an average number of work
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days. Buses will Operate from 7 atm. to about 8 p.m., except the down-

town shuttle which will Operate until about 12 midnight. The downtown

garages will Operate all night and the outlying lOts using meters will

remain Open all night.

Route Revenues

Revenues are estimated based on a round trip express fare of 60¢.

Ridership has been estimated by factoring the number of parking spaces

by .8 for lot occupancy, 1.4 for auto occupancy, and 1.25 for walkers

and "kiss and ride" patrons. A number of possible combinations Of lot

occupancy, auto occupancy, walkers and "kiss and ride" levels could in

fact occur. Assuming a.minimum.possibility of 70% lot occupancy, 1.2

car occupancy, and 10% walkers and kiss and riders, and a.maximum.of

90% lot occupancy, 1.4 car occupancy, and 30% walkers and kiss and

riders, the range Of transit riders generated /100 car lot could be

between about 92 and 164. The reader could adjust the revenue esti-

mates accordingly tO suit his own assumptions. However, a realistic

intermediate estimate in the author's judgement would be about 140

transit riders generated/100 parking spaces. This takes into account

the historical auto occupancy rate for the region, and hopefully a.high

balance Of parkers, walkers, and kiss and riders. Attributing a 60¢

fare to each Of the estimated riders, the resulting yearly revenue from

fare collection on.buses is about 1.5 million while Operating costs

would be about $2 million. The revenues collected from the parking lots

would be approximately'$700,000/year while operating costs for the lots
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would be about $464,000/year. Total combined revenues would be around

$2.2 million/year with Operating expenses Of $2,464,000. This will

result in a deficit Of about $264,000/year.

Park and Ride Capital and Construction Costs

Construction costs were based on area requirements, as in the

following example.

Construction Costs

(in 1975 dollars)

Construction of three (3) 160 car parking lots includes:

a. Grading, landfill, asphalt paving $208,800

b. Concrete curbing and stripping 5,610

c. Lighting A 1,800

d. Miscellaneous (landscaping, etc.) 4,800

e.. Bus access lanes 136,362

f. Three (3) Passenger shelters 18,000

3. Acquisition of property‘ NONE

h. 10% contingencies and engineering

costs 32,532

TOTAL PROJECT . $412,909

ngggand.Ride Site Operating Costs

Operating costs consist Of'maintenance Of each Of the lots.

Only one custodian should be needed at each site, working fOr eight

hours at a daily rate Of $32.00. The cost Of supplies is estimated

at $20/day, bringing the total maintenance costs to $52/day or
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$13,000/year.

Site Revenues .

Revenues for each Park and Ride site can be calculated by'multiplyh

ing each occupied parking space by the meter rate for all-day'parking.

This rate is estimated at 50¢. Using a rate Of 80% occupied parking

spaces on a given day, meter revenues have been determined for each

site and multiplied by 250 to arrive at a yearly revenue. Consider-

ing the relatively low cost required to maintain the Park and Ride

facilities, the anticipated revenues would Offset the Operating costs

by a considerable amount.

Cgpital Costs (routes)

Route A = 12 buses.x $65,000/bus ==$780,000

,Qperating Costs (routes)

‘Route A. Bus Runs Time/Run vehicle vehicle Daily Yearly

Hours Dead Costs Cost

Runtime Time ($15/hr.) (250 days)

2 12 .85 Mins. 10.02 4 210 52,575

3 12 .72 Mins. 8.64 3 172 43,650

Revenugg (routes)

Route A Daily Riders x Round Trip Fares = Daily Revenue Yearly Re-

venue

672 ' 60¢ $403.00 $100,750

Operating Costs (Sites 1, 2, 3) I

Maintenance/lot = $13,000 x 3 = $39,000
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IvIaintenance Costs

1 Custodian working

 

8 man hours x SSA/hr. $ 32/day

553de x 250 days 33 8,000/yr.

Supplies, miscellaneous = $ 20 day.

$20/day x 250 days = 33 5,000/yr.

TOTAL fixooofyr.

Revenues (sites) 0 80% Occupancy

Daily Revenue Work Days/Year == Yearly Revenue

$6lt/day x 250 = $16,000

Capital costs would be split 80% [ALTA/20% local. Operating costs

for the example route and sites would be $192,075 ; revenues would be

$148,750. The yearly deficit would be $43,325. While this particular

example represents only 1/6 Of the total proposed system for the New

Orleans region, the total deficit for the system would not be great,

certainly within the ability Of the region to subsidize. Such a deficit

would only amount to about 20¢/capita/year.

A breakdown of the capital and. Operating costs for the total system

would closely approximate the estimates provided in Tables 7 and 8.

These costs are spread over a five year period to illustrate how the cost

would be distributed if the system were built in stages. This would be

a realistic assumption. The smaller parishes would probably contrib-

ute a small portion of the'total cost. Also, it should be pointed out
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Table 8

Five Year Regional Operating Costs and Revenues for

II

III

IV

COSTS

$ 91+7,l75

$1,513,675

$2) [+635 363

Total System 0 80% Operating Capacity

REVENUES

$ 869,750

$1,324,750

$l,hl7,750

$1,663,750

$2,199,300
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PROFIT (LOSS)

($ 97,125)

($188,925)

qunmm)

($200,300)

($264,063)



that the estimated $264,000 deficit shown in Table 8 represents the

assumptions that 80% of the parking lots will be occupied on the average,

that these will be an average of l.h persons/auto driving to the parking

lots, and an additional 25% transit riders will walk to or be dropped

off at the express bus stop. If in fact the lot occupancy is 90% or

even 100%, or the other ratios increase, the deficit would be much less.

If the ratios for some reason are less than expected, the deficit would

be much greater. However, the figures represented in Table 8 are very

reasonable expectations in the author's judgement, and should be well

within the willingness of the metrOpolitan region to subsidize. In

terms of the significant cost savings to the commuter, the potentially

great reduction in traveltime, the reduced congestion on the major core '

ridors accessing the CBD, reduced parking requirements in the CBD, pos-

sible elimination of the need for extra family cars, and many other

factors, the utility of the system is well worth a very modest subsidy.

At 20¢/capita/year, the benefits to the region far outweigh the cost.

COOrdination with other Transit Improvement Recommendations

A regional express bus system.represents an important intermediate.

level element of an expanded regional transit system. It ties suburban

living concentrations with central city activity concentrations, es-

pecially work-related activities. It is fed at both ends by regular

line—haul'buses intersecting the major corridors and by special shuttle

buses serving specific high-density activity centers. It provides a

network of medium.to high speed transportation along corridors which

will support and require higher levels of service than local buses,
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but where the demand is not sufficient to justify a capital intensive,

high capacity, fixed guideway system. When adequate capacity and level

of service are provided, with good design and construction of access

ramps to the main roadway, the service offered by the Park and Ride

parking and express bus operations can be attractive and provide a

competitive alternative to the automobile for the commuter.

Transit improvements are currently programmed for implementation

by the City of New Orleans. These include two 500 vehicle Park and

Ride lots on the West Bank of the Mississippi River, a Park and Paddle

lot near a major ferry landing, a new ferry at each of the present river

crossing locations, and replacement of many of the older buses.

New Orleans is also in the process of preparing applications for

submission to UHTA for funding of Park and Ride facilities at two

locations on the periphery of the CBD, two locations in Eastern New

Orleans, and one site at a major central city interchange. The peri-

pheral sites will each serve from 1000 to 3000 vehicles; the Eastern

New Orleans sites will serve 200 vehicles each, and the major central

city interchange site 500 vehicles. The Louisiana Superdome has re-

cently opened and will provide 3000 spaces for peripheral parking in its

garages.

In addition to these programmed and planned improvements, the most

recent Transit Development Program recommends bus replacements, route

improvements, service additions, ferry expansion, CBD shuttles, a Canal

Street transit terminal, and other short-term improvements in there--

gional transit system. Park and Ride can be coordinated directly with
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some of these elements, e.g., route additions and the CBD shuttles, and

indirectly with others to bring abdut a continued rise in the level of

transit service to residents and visitors to the New Orleans Metropoli-

tan region.

Figure 10 shows the elements of ' a five year transit improvement

plan which tie into the regional express bus system.

The preceding case study of New Orleans was intended to illustrate

the potential for improving regional transportation service, particu-

larly for peak hours work trips, at relatively low cost.

The next chapter will discuss the application of a similar approach

to other cities.
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APPLICATION OF METHODOLOGY TO

OTHERIMEDIUMeSIZED CITIES

The point should.be made that in defining "mediumesized urban

areas," density and geographic characteristics are more important than

population'alone.i "Park and.Ride" is an example of a.pa0kage Which is

suitable particularly for urban areas composed of geographic configu-

rations conducive to major corridor connectivity between.moderately

dense subcenters. Certain standards have been previously mentioned.

For example,the park and ride origin should be near a residential

concentration of at least 1200 persons/square mile, adjacent to a.major

transportation corridor, an area with a high percentage of one-car

households, and should ideally be located A to 10 miles from.the desti-

nation, The destination should be an activity center which employs at

least 10,000 employees. These, of course, represent minimum.densities.

As the service areas and activity centers increase in both size and‘

density, system.capacity can.be increased along the same corridors.

While geographic elements may represent barriers to regional trav-

el, they also pose unique problems which can be solved by'a system.such

as "park and ride." New Orleans, again, is a good example of this. 'The

Mississippi River forms a.major barrier to metrOpolitan travel. Howe

ever, the demand for river crossings can be met in part by providing

adequate parking space on the origin side of the river and good express

transit service across the bridge or by ferry into the CBD on.the other

Side 0

The approach taken thus far in this thesis has not involved come
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plicated methods or procedures, but a very straightforward means of

identification and cross-classification of relevant planning compo-

nents leading to the development of a sound package or plan of action.

It is important that planners orient their thinking more to implemen-

table programs than to theoretically "good" plans. This thinking should

recognize the constraints common to most large or mediumesized cities

and those peculiar to a given urban context. In mediumrsized cities,

the constraints include, in addition to energy limitations and finan-

cial shortages, lower densities than the nation's largest cities. These

cities are in the difficult position of'maintaining adequate public

(as well as private) transportation between service centers not suffi-

ciently dense to justify high-capacity rail systems nor of low'enough

density to disregard the need for supplementary transportation altogether.

In this type of situation, transportation improvements must meet the re-

quirements of low cost, energy conservation, adaptability to varying

densities, and staged development (to meet travel demands as they in-

crease in the future). These requirements may be modified as the spe-

cific situation requires. Nevertheless, the low cost improvements iden-

tified in chapter two and the action categories and criteria used in

chapter three can be applied to most mediumrsized urban areas. The

package developed around the Park and Ride framework should contain

elements appropriate to each urban area. While Park and Ride represents

a good package of basic elements for regional transportation develOp-

ment in New'Orleans, the package or plan for each urban area must be

tailored to its individual needs. The results of the exercises in
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chapters two and three can be used in conjunction with the goals and

objectives of each urban area-to develop the best action package for

that area.

The basic procedure can be outlined as follows:

(1) Select the preferred and feasible alternatives based on their

individual and complementary adequacy,

(2) Cross—classify these alternatives against a wide range of

criteria of effectiveness,

(3)‘ Select alternatives which are most compatible with-the goals

and objectives of the region, and

(1.) Translate feasible concepts into workable systems for the

particular urban region.

A city of less than 250,000 or more than one million population

could fall into a category of eligibility for the analysis which has

been discussed if it has any problems which can be solved or alleviated

by the complementary low-cost improvements discussed in earlier chapters.

The important pivotal point is the political decision-making process.

The planner must generate alternatives which are technically adequate.

Then, it becomes essential that decision-makers evaluate the alterna-

tives. in terms of political realities and participate with the planner

in formulating a workable and implementable program package.

£
2
.



SUI-[MARY AND CONCLUSIONS

There seems to be a growing recognition on the part of metropoli-

tan governments and transportation authorities that basic transporta-

tion networks cannot go on expanding indefinitely. Most regions have

well-developed highway and street systems which were essential in the

age of expanding auto use. The basic framework already exists upon

which new systems can be constructed. There is a growing realization

that the kinds of problems which exist in urban centers today cannot be

solved by Opening up major new corridors or by injecting massive doses

of public funds into capital intensive projects. More can be accom-

plished in improving transportation capacities by spending relatively

less money, but in spending it more wisely for improvements to the I

existing networks.

Transit development need not include large, complicated, untried

technologies in order to make dramatic progress. Development can be

staged so that service is improved, as much as possible, with conven—

tional transit and modifications, with the capability of transformation

as demand and cost considerations allow;

This thesis outlined a procedure by which any urban area, but parti-

cularly those of medium size and moderate density, could construct packa-

ges of implementable lowhcost transportation improvements. Basically,

this procedure involves identifying useful individual elements, choosing

the elements which complement or assist each other, and evaluating the

strongest complementary action groups against a range of operational and

institutional criteria. Actually performing this evaluative step, it
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was detemined that the alternatives which meet the evaluation criteria

most successfully [were of the positive incentive type, such as measures

to increase vehicle occupancy, andtransit and to facilitate flow of

these vehicles. The less acceptable alternatives were the negative or

disincentive measures such as parking taxes, tolls, road user fees, or

vehicle-free zones. While disincentive measures may be essential in the

long run to achieving reduced vehicle travel, action packages should

emphasize positive measures wherever possible. However, all of these

categories should be evaluated by regional and local decision-makers in

terms of the goals and objectives which have been adepted for the metro-

politan region. At this point in the procedure, a package ofactions

can be created by the planner and decision-maker working together.

The concept of "park and ride" and its application to New Orleans

was discussed in terms of its appropriateness as a framework for future

regional transportation development. Methods for estimating demand and

capacities, the location of parking sites and express routes, estimated

costs and revenues, and asswnptions relating the new elements to the

existing system were all discussed in termsof an example of a total

package which would be desirable to achieve. Obviously, in consideration

of varying densities and the presence or absence of major corridOrs and

other factors, the package would be different for each urban area. Once

an agreeable action package is developed, it can be incorporated into the

Transit DevelOpment Program for the region and scheduled for implemen—

tation in acceptable stages.

The most effective low—cost improvements discussed were those which
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reduce the number of vehicles on the roadway system while increasing

the occupancy level of the remaining vehicles (cars, vans, and transit).

Correspondingly, measures must be taken to improve the flow of these

high—cecupancy vehicles by giving them preferential treatment, while

penalizing other traffic by means of exclusion from certain areas, at

certain times, or by means of road taxes or parking penalties.

A system has been developed for the New Orleans region which in—

volves primarily the incentive approach. The Park and Ride systems

are designed to improve convenience, reduce travel time and cost along

with parking time and cost to the user, and to reduce the overall vehi-

cle travel on the system. Implicit in this incentive program is a

recommendation for bus-actuated signals, bus priority regulations,

exclusive bus lanes, carpool programs, better routing and scheduling

of existing buses, and restrictive parking and roadway user taxes.

These devices may be supplemented by further traffic restrictions and

disincentive measures as the need arises, although considerable care

should be exerciSed in considering the negative consequences which might

result from improper use of disincentive measures. 7

Future transportation improvement considerations should involve

a continuous reappraisal of the costs and utility of the many options

which are open. to the metropolitan region. Maximum use should be made

of the existing corridors serving major growth temini. The long-range

view should include the possibility of reducing the need for urban,

mobility by promoting the develOpment of more self-sufficient centers

of growth. Any new corridors which are developed must include provi-

8?



sion for transit and other alternative modes. New freeways must be

constructed with the possibility of stage development, allowing exclu—

sive lanes for buses to be easily converted to other mode possibilities

as new technologies are develOped and as demand increases.

Long-range plans should exclude none of the techniques reviewed

at the beginning of this thesis, and any other techniques which are

developed in the future should be examined in terms of the essential

criteria and goals for the particular region.

hansportation planning in the future must follow a course of

systematic, conservation minded, appraisal of a- wide range of alter-

natives. The traditional transportati'on modelling process, with its

inherent assumptions of population and employment, and consequently.

trip-making growth, must give way to an emphasis on public policy

objectives and the possibility of deliberate containment or management

of vehicle trip-making. The assumption can no longer be made that pro-

jected demand must be met, at least not for private vehicles. Plans to

meet the trend-line projections of vehicle trips are self-defeating.

They create future congestion even as means are being implemented to

alleviate current problems. Instead, future plans should consider

alternative means of moving people, or creating better communication

systems and growth patterns to reduce the necessity for so much urban

mObilityo
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