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FORWARD

The urban commuter facing high parking costs and congested
streets and highways may not want to drive all the way to work in
the city center. Change-of-mode parking offers the commuter an alter-
native to automobile travel which uses both the automobile and public
transit to best advantage.

The Institute of Traffic Engineers undertook a study in several
cities with experience in change-of-mode operations to determine the
availability of change-of-mode parking, its usage, factors contributing
to its success, and the potential for further application. Members of
ITE Committee 6H-PA provided information on current appliéations in
their respective cities. This report reflects these findings.

The technical analysis included in the early portions of this
report was done by persons in the Traffic Engineering and Parking
Branch of the Federal Highway Administration.

Persons participating directly in this effort were Mr. Eugene C.
Gobbo, Mr. Steven A. Ronning, Mr. Donald J. Cameron, and Mr. Perry A.

Davison.
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A State of the Art

I. Introduction

The private automobile and public transportation are two primary
means of moving people in our larger metropolitan areas. An urban
commuter traveling to the urban core may find both of these means
available to accomplish his journey. The provision of change-of-mode
parking in convenient locations near transit stops may allow the
commuter to use each of these travel modes to his best advantage.

The number of change-of-mode parking spaces is increasing as urban
areas try to improve their transportation systems. The user of change-
of-mode parking avoids high central business district (CBD) parking
costs and driving on congested streets. Community benefits are realized,
including a reduction in the number of vehicles using the highways and
entering the CBD, a reduction in CBD parking demand, and the possible
revitalization of transit service.

This report reflects the current practices and utilization of various
change-of-mode parking operations. Information on factors contributing
to the success or failure of change-of-mode parking were collected and
analyzed. These factors were then related to the effectiveness of exist-
ing change-of-mode operations to offer guidance for potential application
in other urban areas.

The need for change-of-mode parking is influenced by a number of
factors such as traffic congestion, high CBD parking costs, car

availability, and trip purpose. Change-of-mode parking is most likely.
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to emerge successfully under these conditions and where transit service
is not reaily available at the suburban trip end, but can be reached by
auto and where a major share of work trips are concentrated in the CBD.
In these cases the trip maker can drive to a change-of-mode parking
facility, park his car or be dropped off, and use public transit for the
remainder of his trip. Convenient low-cost parking in such locations
can contribute to the effectiveness of the urban transportation system
by assembling trip makers in sufficient concentrations to make travel
by transit feasible.

Successful change-of-mode cperations must offer advantages over
comparable travel by automobile. Free or low-cost parking at the
change-of-mode facilities offers the first important incentive in
attracting a potential change-of-mode parker. Ideally, the two-way
transit fare and the change-of-mode parking cost (if any) should be
less than the CBD parking. Although these do not represent all of the
costs involved, they are the most relevant in the commuter's mind.

The type of transit service to change-of-mode lots has a definite
effect on the overall operation.

BUS

The opportunity for change-of-mode parking already exists in
many cities since free onstreet spaces are available near many suburban
bus stops. Drivers take advantage of such opportunities, often to the
displeasure of the local residents who desire places to park near their

homes. Since change-of-mode parking is already available, offstreet



change-of-mode facilities must, therefore, offer certain advantages

over those already available. These advantages might include:

RAIL

Change-of-mode parking is most widely associated with urban rail

transit.

L

Express bus service. Large offstreet parking
facilities often provide the large concentrations
of passengers needed for express bus service.
Extra protection. Patrolled or guarded off-
street parking provides extra protection for the
commuter's car.

Assurance of a parking space. Offstreet park-
ing usually offers the commuter more assurance
of finding a place to park.

Increased convenience. In urban areas where
onstreet parking is troublesome and where the
difficulty in finding a space can produce longer
walking distances, change-of-mode facilities can

increase convenience by reducing walking distance.

Since rail transit operates over a fixed route with limited

coverage (the rail line cannot go past everyone's door), it has always

been necessary to use some other mode of travel for getting to the rail

station, whether on foot, by private automobile, or public transit.

As the use of the private automobile became more widespread, the need

for a place to store the cars became apparent.

Change-of-mode parking
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at suburban rail transit stations, therefore, has become a necessary part
of rail operations. The advantages given for bus operations also apply
for rail.

Data for this report were collected from nine urban areas across the
country from persons with considerable experience in change-of-mode
operations. Section II summarizes the findings of the survey in three
main areas--(a) parking facilities, (b) quality of transit service, and
(c) cost considerations. Sections III and IV give the details of present
operations and proposed future application. Section V presents a summary
of findings, and Section VI (the appendix) contains tables which
summarize the data by type of transit service, lots, spaces, and parkers,

Unfortunately, this study was limited to physical characteristics
of change-of-mode operations and did not include user or trip purpose
characteristics which would be desirable for a comprehensive study of
change-of-mode operations, including their role in the urban transpor-
tation system,

The economic analysis portion of Section II, while not entirely
relevant in the commuter's mind, provides a good indication as to the

economic advantages of the use of change-of-mode parking.



ITI. Characteristics of Change-of-Mode Operations

Inducing the commuting public to use change-of-mode parking requires
that the entire system be an attractive competitive alternative to the use
of the automobile. For the purpose of this report, the ingredients or
characteristics which contribute to a successful operation are divided
into three basic areas: (a) the parking facilities; (b) the quality
of transit service; and (c) the user cost considerations.

Data were collected from nine cities across the country with
experience in change-of-mode parking, including Boston, Chicago, Cleveland,
Fort Worth, Miami, Milwaukee, New York, Philadelphia, and Washington. The
analysis of these data is based on characteristics of 37 bus-serviced lots
and 139 rail-serviced lots. In some cases all of the lots included in the
survey could not be used in the analysis of this section because of in-
completé information. Furthermore, it is likely that other facilities
are not included simply because the reporters were unable to identify them.

A. Parking Facilities

Characteristics of change-of-mode parking facilities influence the
success of change-of-mode operations. These characteristics, excluding
parking cost, include lot location, adequate parking spaces to meet
the demand, an uncomplicated operation, and protection for the commuter's
car. Costs are discussed in Section II-C,

Location

Successful change-of-mode parking must be conveniently located for

easy commuter access and use. Ideally, the change-of-mode parking

facility should be located at a point on the approach to the CBD where
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it is no longer convenient for the commuter to drive the rest of the
way downtown. At this point, the commuter could maximize his time
savings by driving in light traffic to a change-of-mode parking facility,
and then maximize cost savings and peace of mind for the remainder of his
trip by avoiding high CBD parking costs and the stress of driving in
heavily congested traffic.

In practice, change-of-mode parking is dispersed throughout the
urban area. The facilities included in the survey were located from
1 to 30 miles from the CBD in municipally and transit-owned facilities,
as well as multipurpose facilities such as shopping centers, parks, and
stadiums. Many types of currently available offstreet parking could pro-
vide convenient change-of-mode points for bus transit (or rail if
located near rail stations.) These include parking at shopping centers,
parks, and stadiums plus parking at churches, theaters, bowling alleys,
and other recreational facilities which would not normally be used
during the work day.

Change-of-mode lots served by bus were generally located closer to
the CBD than lots serviced by rail. Figure 1 shows that bus-serviced
lots were located within 13 miles of the CBD while rail-serviced lots
were located up to 30 miles away. The bus—servibed lots showed no
particular trend for location, but the greater concentration of the -rail-
serviced lots were located from 3 to 9 miles from the CBED.

Figure 2 shows that bus-serviced lots generally were better used
when located closer to the CBD. In fact, the figure shows that there

were more parkers than spaces at these close-in lots, indicating a



20 = Reil

- Bus .

& U

HNumber of Lots. |

%
///L/

1 5 10 ' 15 20

N

Distance to CED {Miles)

NUMBER OF LOTS BY DISTANCE TO CBD AND BY
TYPL OF TR/ANSIT SERVICT

FIGURE 1

turnover of parkers. This results from use by shoppers and other short-
term midday parkers. Rail lots (Figure 2b) were not influenced as much by
distance from the CBD and were éenerally well used; however, turnover was
practically nonexistent.

Figures 2a and 2b also show that bus—servicgd lots had the greatest
number of spaces per lot when located closer to the CBD with a émaller
peak at the 11 to 13 mile range. Rall-serviced lots provided most of

their space at a distance of 5 miles from the CBD.
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Parking Spaces

Potential change-of-mode parkers must have some assurance of finding a
parking space. However, it is not normally practical to provide a great
surplus of spaces. Table 1 shows the ratio of autos parkgd to spaces for
bus and rail-serviced lots by various types of ownership.' Numbers close to

1,000 indicate good utilization and a good balance between supply and demand. -

TABLE1 |

RATIO OF AUTOS PARKED TO NUMBER COF SPACES BY TYPE OF
TRANSIT AND BY LOT ONNERSHIP

OWNERSHIP BUS RAIL
Municipal . 0.805 5 0.787
Transit 1.188 * 0855
Parks or Stadium 0.8556 pan . : ¢
Shopping Center 0.264 ) 5 0118
Other (Private} o ogio - ’ . 0,855

Change-of-mode parking at shopping centers appears to have poorest
use, but this must be weighed by the fact that shopping centers actually
provide ideal locations because they have an abundance of parking which
already exists and is provided free to the transit user.

Use of change~-of-mode parking at parks and stadiums served by rail
also appears low. This is due to one lot included in the survey, a 7,000-

space stadium used by 2,600 autos. Actually, 2,600 change-of-mode autos
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parked at one location indicatés a very successful opegation. Municipal,
transit, and other privately owned lots éppear to havé:the best balance
between supply and demand. Those lots with low vtilization have the

preatest reserve for expanded usage.

TABLE 2

PERCENT GF.LOTS BY OWNERSHIP AND BY TYPE OF TRANSIT

OWNERSHIP BUS | RAIL g::g:#
Municipal 60 L 45,
Transit 2 18 T 15
Park or Stadium 8 1 . 2
Shopping Centers . 22 I | H o 8
Other {Privata) ’ 8 a7 2
TOTAL o 100 ¥ 100

As shown in Table 2, the largest overall percentage.of change-of-mode
lots were municipally owned. Other privately owned were next for rail-
serviced lots. Shopping centers were next for bus-serviced lots. Rail-
serviced change-of-mode lots are of limited number at parks, stadiums,
shopping centers or other existing parking areas as the demand probably did
not originally exist at these points. When a new concentration of tr;nsit

demand develops, buses have an advantage over rail in that their routes

can be altered to satisfy the new demand.
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Table 3 shows the average number of spaces per lot by lot ownership

and transit type. The average was 356 spaces, with a range from

10 to 7,000.
TABLE 3
AVERAGE SPACES PER LOT BY OWNERSHIP v
OWNERSHIP BUS : RAIL OVERALL
Municipal 372 284 . 307
Transit : 1600 480 ' 624
Park or Stadium 450 7000 2088
Shopping Center 87 365 383
Other (Privatal . s T . 8
OVERALL ' 415 M4 356
Operation

Table 4 shows that overall about three-fourths of the lots operated
on a self-park basis without attendants which helps reduce operating
costs. Another 23 percent were self-park but had attendants who collected
parking fees, checked parking stickers, or sold transit tickets. Only

3 percent of the lots were not self-parking.

-

. TABLE 4 4 :
"OPERATIONAL CHARACTERISTICS BY PERCENT OF LoTS ’

SELF-PARK

RELERanE WITH ATTENDANT ATTENDARTONAY
Bus | 60 35 3 .
: :
Rail : 78 20 2 . :

Crerall 74 23 k]

¥
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Other Characteristics

Many change-of-mode lots had other characteristics which offered
advantages to their users. Nearly half provided shelters for shade
. |
and inclement weather protection, 89 percent were paved, and 82 percent

of the lots provided lighting for additional night protection. The

actual percentages of lots with these conveniences are shown in Table 5.

TABLES -
i ' ’ : OTHER CHARACTERISTICS BY PERCENT OF LOTS

Shelters "' Paved . Lights

Bus i 51 y 87 g2
Rail B 17 B7 19
T Ovenll 4, B9 o

B. Transit Service

The quality of transit service to change-of-mode parking locations
is obviously an important element in the overall sucéess of a change-
of-mode opefation. Ideally, transit service should occur for enough’
hours to cover a normal working day, with sufficiently short headways
to satisfy the demand. Also, the line-haul traveltime should approximate

or be better than that by private automobile.
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The best transit service will occur where there are large concen-
trations of trip ends. Express service from these points to the CBD or
other employment areas offers a better alternative than a local transit
route which makes frequent stops.

Hours of Transit Service

Since change-of-mode parking serves mostly work trips, it is
important to have above average service during the peak periods. It is also
important to have service on a more limited scale during the off-peak hours
for those who may leave work early or those who might want to use change-
of-mode parking for shopping or other nonwork trip purposes.

Figure 3 shows the accumulative percent of lots by hours of transit
service and by type of transit service. All of the lots provided at
least two hours of service--one hour for the morning peak and one hour
for the evening peak. Overall, most of the lots provided between 14 and
24 hours of service; in fact, 80 percent of the lots provide daily service
for 14 or more hours. Overall, less than 10 percent of the lots had
service for less than 8 hours per day.

While use of available parking spaces actually depends upon a
combination of factors, change-of-mode parking lots with more hours of
transit service were consistently more fully utilized as shown in

Figure 4.
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Peak-Hour Headway

Closely connected with the hours of transit service is the time
between service or headway. During the morning and evening peak periods,
headways should be more frequent to meet the added demand. Many hours of
service with infrequent headways will not generally provide transit
service as good as a few hours of service with more frequent headways
during peak periods.

Recent research on factors influencing transit usage has shown that
time spent waiting for transit is about 2.5 times as irritating to riders
as time spent riding transit.l Therefore, the frequency of bus service,
especially during the peak hours, is one of the critical factors affect-
ing the use and success of change-of-mode operations.

Figure 5 shows that peak-hour headways for the lots included in the
survey ranged from 1 to 60 minutes. Where service occurred once during
the peak hour, it was considered as having a 60-minute headway. Eighty-
five percent of the bus-serviced lots had peak-hour headways of 20 minutes
or less, and 85 percent of the rail-serviced lots had peak-hour headways
of 25 minutes or less.

Use of bus-serviced lots decreased rapidly when peak-hour headways
were greater than 20 minutes, as shown in Figure 6. Use of rail-serviced
lots also decreased at an increasing rate, but much more gradual than for

bus-serviced lots.

lPratt, Richard H. and Thomas B. Deen. ESTIMATION OF SUB-MODAL SPLIT

WITHIN THE TRANSIT MODE, Highway Research Record No. 205, 1967.
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Peak-Hour Transit Traveltime

|
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Transit traveltime is an important element affectiﬁg change-of-mode
usage. If transit traveltime greatly exceeds auto traveltime, utilization
of change—ofhﬁode operations will suffer,

Figure 7 shows the accumulative percent of lots by peak-hour transit
traveltime (between the lot and the CBD) and by type of transit service.
(The accumulative percent curve for rail transit service has not been i
shown because it so closely duplicates the overall curve.) Eighty~-five
percent of the lots surveyed had transit service with peak-hour

traveltime of 30 minutes or less. One-half of the lots had transit

service with peak~hour traveltime from 15 to 25 minutes.,
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Figure 8 shows the percentage of rail and bus-serviced lots which
have traveltime less than, equal to, or faster than automobile traveltime
from the respective lots. Auto travel to the CBD was fﬁster than transit
for 38 percent of the bus-scerviced lots and only 9 percent of the rail-
serviced lots. Traveltimes were approximately equal for 38 percent ;E the
bus-serviced lots and only 6 percent of the rail-serviced lots. Transit
travel was faster for 24 percent of bus-serviced lots and 85 percent of
the rail-serviced lots. [ )
The traveltimes considered here are line-haul times. The majority

of the rail-serviced lots provided transit traveltimes which were faster

than auto, because rail transit operates on its own right-of-way and is

BS%

. oogw o+ . .

m Bus
§ 60 |—

Auto Apgwox, Transit
Faster Equs! Foster

RELATIVE TRAVEL T!ME BY PERCENT OF LOTS AND BY
TYFE OF TRANSIT SERVICE

FIGURE 8
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not directly influenced by congestion on urban streets. The 24 percent
of the bus-serviced lots with transit service faster than auto is not toé
easily explained. Since these times are line-haul times, express bus
service in some instances might provide faster travel fo? that portion of

the trip. Or perhaps some of the transit traveltimes were taken from

schedules rather than actual traveltime.
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Figure 9 shows the percent use of available parking spaces as it
relates to peak-hour transit traveltimes by type of transit service., The

figure shows that the use of spaces at bus-serviced lots declines rapidly
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when transit traveltimes are greater than 30 minutes. However, it is
important to remember the use of available spaces is not necessarily a
good measure of the success of a change-of-mode operation.

C. Cost Considerations

Travel costs are an important consideration in selecting a mode of
travel. Out-of-pocket costs such as those for parking, tolls, or transit
fare probably carry more weight in the decision than hidden costs such as
auto operating expenses and personal time costs. However, all of these
costs are important for a meaningful analysis of travel costs. The various
costs are discussed separately and are then combined for an analysis which
compares auto and change-of-mode travel costs.

Change-of-Mode Parking Cost

The cost of change-of-mode parking is one of the immediate considera-
tions to a potential change-of-mode parker. This cost, combined with the
round-trip transit fare, is an everyday out-of-pocket cost that he com-
pares with out-of-pocket cost for parking in the CBD.

Figure 10 shows the range of change-of-mode parking costs by
accumulative percent of lots. Some of the lots had parking fees of
over $1; however, as the figure shows, 85 percent of the lots had a fee
of less than $.40 and over one-half were free.

Of those lots charging a parking fee, most charged between $.20
and $.40. Although there was no set pattern, those facilities which

charged a fee tended to be located nearer the CBD.
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Free change-of-mode parking generally had less complete use of avail-
able spaces than those lots which charged a parking fee. However, it is
important to note that free lots generally have a large number of available
sﬁaces, and all spaces need not be used for successful operation. Lots
which charge for parking normally depend upon the income to help support
the operation, and therefore, must keep the parking supply closer to the

demand, thereby reflecting better utilization values.



CBD Parking Cost
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One compelling reason for using change-of-mode parking is to avoid CBD

parking costs.

would like to avoid, especially when it is high.

hold true for bus-serviced lots because, as shown in Figure 11, usage in-

This is one of the out-of-pocket costs which a commuter

creased as CBD parking costs increased.

however, for rail-serviced lots.

This reasoning seems to

The same relation did not hold,

The rail-serviced lots generally have a

well-established clientele and offer the commuter advantages even when the

average CBD parking cost is not excessive. The average daily CBD parking

cost ranged from $.80 to $3.50.
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FIGURE 11
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Figure 12 shows the range of average CBD parking costs by accumulative
percent of lots and by type of transit service. A larger percentage of -
the rail-serviced change-of-mode lots tended to be located in cities with
higher CBD parking cost. About 60 percent of the rail—servicéd lots were
located in cities with average CBD parking costs in excess of $2, whereas
only 36 percent of the bus—serviced_lots were located in cities with
average CBD parking costs in e*cess of §2.
Transit Fare

Transit fare is another out-of-pocket cost which influences the
choice of a potential change-of-mode parker. TIdeally, this cost, com-
bined with change-of-mode parking cost, should be equal to or less than

the CBD parking cost.
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Figure 13 shows the range of costs for one-way transit fare from the

. change-of-mode lots to the CBD. The transit fare for bug-serviced lots
was never more¢ than $.75. Approximately 92 percent of tLe bus-serviced

lots had one-way transit fares from $.20 to $.59, Rail fares ranged

upward to $1.35 with nearly half of the rail-serviced lots showing a

one-way transit fare of $.40 to $.59,
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Total Change-of-Mode Cost

The total daily tangible commuter coéts associatedgwith the use of
a change-of-mode operation include: the change-of-mode parking cost,
round-trip transit fare, and perso%al time cost while riding transit.
The value of personal time was assumed to be $2.35 per hour.1 To put
change-of-mode cost in proper perspectivé, a comparison was made with
costs of comparable travel by automobile, which includes CBD parking
costs, auto operating cost for the two-way trip ($.12 ;er mile,)2 and -
personal time cost.

Figure 14 shows the distribution of total daily commuter change-of-
mode cost by accumulative percent of lots for bus and rail service. The

cost for bus-serviced lots ranged from $1.20 to $4.74 with 85 percent less

than $3.25. The cost for rail-serviced lots had a higher cost range
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Total Daily Commuter Change-of Mode Cost [Dollars)

ACCUMULATIVE PERCENT OF LOTS BY DAILY COMMUTER CHANGE-QF-MODE
COST AND BY TYPE OF TRANSIT SERVICE

FIGURE 14
lTRANSPORTATION RESOURCE ALLOCATION STUDY - DEVELOPMENT OF THE PROTO-
TYPE MODEL, U.S. Department of Transportation, FHWA, January 1970,

2CUpQ, . M. and C. L. Cauthier, COST OF OPERATING AN AUTOMOBILE, U.S,
Department of Transportation, Federal Highway Administration, February 1970,
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($1.20 to $7.25) because some of tﬁesa lots were located further from
the CBD requiring highér transit fares and longer travéltimes. About
85 percent of the rail-serviced lots had total daily commuter cost of
less than $4.10,.

A comparison was made between the change-of-mode daily commuter costs
and the cost for similar travel by automobile between the same points.
In every case the travel via the change-of-mode operat;on was less costly.
Figure 15 shows the distribution of cost savings, auto.cost minus change-
of-mode cost, by accumulative percent of lots and by bus and rail service.
Cost savings for bus-serviced change-of-mode ranged from $.50 to $4.50
with 85 percent showing a saving; from $.50 to $3.20 per round trip. Cost
s;vings for rail-serviced change-of-mode range from $1 to $9.01, with 85

percent showing a savings from $1 to $5.40 per round trip.
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The cost savings potential (auto mode cost minus change-of-mode cost)
was greater with rail service even though the actual rail-serviced change-~
of-mode costs ranged higher than bus-serviced change-of-mode costs. The
savings potential is greater partly due to personal time cost savings
(rail has faster travel speed,) and partly due to operating cost savings
(transit flare is less than auto operating costs.) In most every case auto
operating cost was at least twice as expensive as the transit fare, in some
cases more than six times as expensive.

Based on the data included in the survey, the method of cost analysis,
and comparable travel by automobile, over 85 percent of the change-of-mode
operations had an individual daily cost savings potential of at least $2.
Assuming 250 work days per year, this amounts to an annual savings of at
least $500 to the commuter.

Every change-of-mode operation in the survey showed cost savings
over comparable travel by automobile. The ratio of these costs, auto
mode cost to change—of-mode cost is shown in Figure 16. The larger the
value of the ratio, the greater the cost advantages for using change-of-
mode parking and riding transit for a portion of the CBD bound trip.
Forty-seven percent of the bus and 69 percent of the rail-serviced change-
of-mode lots provided service that was at least twice as economical as
comparable travel by auto.

It is important to note, however, that these are costs incurred by
each individual traveler. Persons riding together in an automobile sharing

costs equally could probably incur individual costs less than or equal to
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change-of-mode transit costs. An analysis of this consideration is
shown in Figure 17. The cost for change-of-mode transit travel from 32
percent of the surveyed lots could be equaled by two persons equally

sharing auto expenses, 60 percent of the lots by three persons, and 8

percent of the 1bts by four persons.
I



120

100

g0

Parcemt of Lons
2

40

6%

1

? 3 4

Mo amber of auto occupants, equally sharing expenses, required 1o have individusl costs less then «

ct ange-of-mode Iransit cost

COMMUTER COST COMPARISON
FIGURE 17

-20-



-30-

ITI. Case Histories

To present a more detailed picture of current change-of-mode parking
operations, case histories of the systems used by the nine cities
included in the survey are discussed. Some of these cities have change-
of-mode operations which have not been included in this report because
data concerning their characteristics and use were not available. As
indicated in Section II, all of the lots included in the survey could not
be used in the analysis because of incomplete data; however, data from
all of the surveyed lots are tabulated at the end of the discussion for
their respective city. Maps and photographs further illustrate the
operations for some of the cities.

Boston

Change-of-mode parking in the Bosten area occurs at about 80 railroad
stations, 30 Massachusetts Bay Transportation Authority (MBTA) statioms,
and one bus terminal. Change-of-mode parking occurs here primarily for
one or more of the following reasons:

1. Lack of available, suitable CBD parking.

2. High cost of CBD parking.

3. Cost differential between auto and change-of-mode trip to CBD.

4, Congestion on roads.

It does not result from advertising, convenience, or the attraction

of exceptional transit service per se.
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The one change-of-mode parking facility at a bus terminal is an
exception which occurs because this corridor is without adequate through
highways to the CBD, congestion is high, the distance is long, and travel-
time is significant. The service from this lot is of a limited operationm,
however. It is local to a point and then express to a rapid transit
terminal where parking is not available, but a quick ride to the CBD is.

Over 70 percent of the lots and spaces are located more than five
miles from the CBD (40 percent are even greater than 10 miles.) Sixty-six
percent of the change-of-mode parkers utilize these change-of-mode parking
lots (i.e., those greater than five miles from the CBD.)

Kiss and ride plays a prominent part at these same facilities, too.
Unfortunately, figures on the riders involved are not available, but they
are significant.

Change-of-mode parking could be greatly encouraged in the Boston
area by:

1. Increasing the availability of parking space at existing lot

locations.

2. Building new lots at other locatioms.

3. Making lots attractive by paving, lighting, signing, and

providing shelters.

4. Providing guards throughout the length of the day.

5. Lowering costs as much as possible. (Free?)

6. Improving quality of tramnsit, particularly the transit trip time.

7. Making transit reliable at all times regardless of weather or

travel demand.
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8. Advertising, particularly to let people know of location,

cost, availability, and transit schedules.
9. Supplying associated services (towing, battery charging, etc.).
The accompanying map (Figure 18) shows the extent of change-of-mode

operations in the Boston area, and Table 6 summarizes the data.



TABLE 6
PARK AND RIDE FACTLITIES

BOSTON
DATE PARKING CARS | ALL DAY | DIST. TIME CBD TRANSIT | TRANS. FREQ. SERVICES
LOCATION OF LOT SERVICE| SPACES PARKED | PARKING | TOWN | TRANSIT (AUTO) | FARE TO | Peak Off-Pesk] HOURS OF SERV.| PROVIDED REMARKS
BEGAN | AVATLABLE DATLY FEE (MILES)| Peak Qff-Peak CED MINUTES I LoT*
FOR FRINGE :
PARKING

Wonderland MBTA #1 1960 20 -15 0.50 6 | 26(27) 26(16) 0.25 24 9 19 Hours A,L,¥%,5,P
Ocean Ave., Wonderland #2 180 180 0.25 6 26(27) 29016 0.2, 2k 9 19 Hours A,W,S,P
Ocean Ave., Wonderland #3 300 T 10 0 6 26(27) 26(16) 0.25 2k 9 19 Hours A,L,S,P
Ocean Aven., Wonderland 3000 200 1] 6 26(27) 26(16) 0.25 2k 9 19 Hours 5,P

MBTA #b
Walley St., Suffolk Downs 100 . 50 0 L | 20(23) =20{14) 0.25 2 9 19 Hours S,P

MBTA
Bennington St., Orient %0 25 o L 19(20) 219(12) 0.25 23 9 19 Hours 5,P

Heighte
Bennington St., Wood 150 110 0 3 16(18) 16(10) 0.25 2% 9 19 Hours W,5,P

Island )
Asticou Rd. Porest Hills 150 | 150 0.%0 s | 21(33) 25(27) 0.25 | 24 6 19 Hours AW,S,P
3699 Washington, St., 50 50 0.75 5 27(33) 25(27) 0.25 ok 6 19 Hours A,W,8,P

Forest Hills : P _ : :
3688 Washington, St., 253 253 0,75 5 | 21(33) 25(27) 025 | 2 6 19 Hours A,L,W,5,P

Forest Hills :
Yorest Hills 180 150 0.60 27(33) 25(27) 0.25 23 19 Hours AW,
Green/Washington Sts., 1964 100 100 0.50 ¥ | 25(30) 23(25) 0.25 2} 6 19 Hours A,S

Green St. .
3409 Washington St., 50 50 0.20 b | 25(30) 23(25) 0.25 ok 6 19 Hours A,W,8,P

Green St.

i 1
- » s il
L - -Gy
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TABLE 6 )
PARK AND RIDE FACILITIES

BOSTOR
DATE PARKING CARS | ALL DAY | DIST. TIMZ CBD TRANSIT | TRANS. FREQ. SERVICES
LOCATION OF LOT SERVICE SPACES PARKED | PARKING | TOWN | TRANSIT (AUTO) | FARE TO | Pesk Off-Peak|HOURS OF SERV.| PROVIDED REMARKS
BEGAN AVATLABLE | DAILY FEE | (MILES) |Peak Off-Peak| CED MINUTES IN LOT*
FOR FRINOE - SR e
PARKING

Beaconsfield, MBTA 50 ) 5 |18(3%) 1k(23) 2,50 L 9 8,p

Green Line
Butler, MBETA Red Line 125 125 [¢] 6 24(h0) 22(30) 0.25 2 10 20 Hours s
1950 Dorchester Ave., 160 145 1.00 6 [21(35) 19(24) 0.25 2: 10 19 Hours A,L,W,8,P,G

Ashmont .
Flelds Corner, MBTA T00 75 0 b ]16(30) 15(20) 0.25 2% 10 19 Hours L,5,P

Red Line
Savin Hill, MBTA Red Line kil 25 0 3 |13(27) 12(18) 0.25 2 10 19 Hours S,P
Columbia, MBTA Red Line 267 287 1.00 3 {11(=20) 10(13) 0.25 2 10 19 Hours A,L,W,8,P
Tremont Street 11-1-65 ks 36 1.00 2 2 0.25 13 3 20 Hours A,L,8,P
Ashmont 7-1-61 140 0.75 6 |15 15 0.25 3 6 19 Hours A,L,8,P
Auditoriym 1-1-65 T 22 21 1.50 2 |17 T 0.25 3 8 20 Hours A,L,S,P
Mattapen 10-30-53 200 184 © 0.35 8 |25 25 0.25 13 8 20 Hours A,L,V,8,P
Milton 10-30-53 48 48 0.35 T |20 20 0.25 1% 8 20 Hours A,L,8,P
Cedar Grove 10-30-53 29 25 0.35 6 |16 16 0.25 1k 8 20 Hours A,L,S,P
Central Avenue 10-30-53 20 20 0.35 7 .[18 18 0.25 13 8 20 Hours L,S,P
Butler Street 10-30-53 320 294 0.15 6 |19 19 0.25 13 8 20 Hours A,L,¥,8,P
Beaconsfield T-3-59 20 20 0 5 19 19 0.50 5 8 20 Hours L,8,P

_1?E'_



CONTIRUED

TABLE 6
PARK AND RIDE PACILITIES
BOSTON
DATR PARKING CARS | ALL DAY| DIST. | TDE cBD TRANSIT | TRANS. FREQ. cJ SERVICES
LOCATION OF 10T m Am rm PAIGFECEEK} (ms) ﬁsmogfgik mgn TO | Peak mr_%ar_g-?__ﬂ HOUR OF SERVI! mm
FOR FRINGE -
PARKING _

Brookline Hille 7-3-59 12 12 0 L |15 15 0.50 | 5 8 | 20 Hours L,S,P
Chestnut Hill T-3-59 55 55. 0.35 6 |24 2k 0.5¢ 5 8 20 Hours AL, 8
Longwood T-3-59 18 - ' 18 o 3 pag 12 0.50 5 8 20 Hours L,S,P
Eliot 7-3-59 57 51 0.35 9 |30 30 0.50 5 8 19 Hours A,L,S,P
Weban 7-3-59 45 k. - 0.35 w0 |32 32 0.50 5 8 19 Hours A,L,P
Woodland T-3-59 3% . 2hg 0.25 11 36 36 0.50 5 8 19 Hours A,L,8,P
Riverside 7-3-59 1600 1120 0.10 12 |38 38 0.50 5 8 19 Eours A,L,S,P
Centon Junction 200 200 o 15 26 1.02 | 1% 9 Houra L,S,P
Ceaton 10 10 0 1 | 30(60) 1.04 | 24 10 Hours L,8,P
Route 128 500" 300 | 0.93 15 19(k7) 0.93 15 9 Hours A,L,8,P
Readville %0 25 o 13 16 _ 0.87 | 30 L,S,P
Sharon 300 225 0 16 | Lo(66) 112 | b5 ‘ L,5,P
Mt. Hope 1k(20) 0.80 _ 10 Hours

Needhem Hts. §&42 20 20 0 16 | 55(33) 36 0.99 | 21 60 15 Hours L,5,P
Heedhem 43 50 50 0.25 15 | 32(31) 33 0.96 | 21 60 15 Hours L,S,P
Needharm Jot. 200 200 0 1 | 28(29) 29 0.93 | 27 60 15 Hours L,8,P
Birds Hill 200 200 o 1k 25(35) 26 0.90 o7 60 15 Hours L,8,P

_S‘E;
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TABLE &

PARK ARD RIDE FACTLITIES

BOSTON
LOCATION OF LOT smgfgm m Piﬁ% gﬁ'&g gg“s: mmgsng {(:;mum) Egsg ﬂ&oﬁﬁ;u HOURS OF SERV. m REMARKS
EEGAN AVATLARLE | DAILY FEE (MI1ES)| Peak  Off-Peak| CBD MINUTES IN LOT*
FOR FROGE
PARKING

West Roxbury 50 23 0 1 | 20(25) 0.84 | 27 60 15 Hours | 1,8,
Highland 75 30 o 11 | 18(25) 19 0.%1 o7 &0 15 Hours L,8,P
Bellevue 75 30 ] 10 [ 16(20) 17 0.8L | 27 60 15 Hours L,5,F
Roslindale 50 50 0 10 | 1k(20) 15 0.80 | o7 60 15 Hours L,5,P
Franklin 106 5 0 30 | 58(85) 1.35 L5 50 13 Hours L,s
Norfolk 4o 20 | 0 25 | 20(80) 43 1.2k | L6 13 Hours LS
Walpole 75 50 0 20 | b3(70) 36 1.15 46 306 13 Hours LS
Plimptonville 25 1 0 139(70) 38 1.10 ol7 3
Norwood Central 150 150 0 17 ]30(62) 31 1.02 | 25 ak7 L,S,P
Horwood 35 35 0 17 | 28(k0) 27 1.02 | 22 247 L,5,P
Islington - 10 10 o’ 15 | 25(k0) 2k 0.96 | 22 247 12 Hours L,S,P

. Hyde Park 50 25 - 0 .11 | a7(25) 0.84 | 35 L,S,P
Everett $58 1-1-5h ] k25 0.35 3 |18 18 0.25 | 3% 6 19 Hours A,L,S,P
Everett #59 1-1-39 80 52 0.35 3 |18 18 0.25 | 3% 6 19 Hours A,L,8,P
Sullivan Sq. 10-30-53 200 180 0.50 2 {1 L 0.25 | 3% 6 19 Hours A,L,W,P
Lechmere Sq. 10-30-53 358 358 0.50 1] 9(1k) 9 0.25 | 2k 4 20 Hours A,L,8,P
Kendall Sq. 12-9-53 79 ™ 0.50 113 3 0.25 | 3% 6 19 Hours

_gé_



CONTINUED TABLE 6
: PARK AKD RIDE FACILITIES
BOSTON
DATE PARKING CARS | ALL DAY | DIST. TIME CED TRANSIT | TRANS. FREQ. SERVICES
LOCATION OF LOT SERVICE | SPACES PARRED | PARKING | TOWN | TRANSIT (AUTO) | FARE TO | Peak Off-Peak HOURS OF SERV.| PROVIDED REMARKS
EEGAN | AVAILABLE | DAILY FEE | (MILES) |Pesk Off-Peak| CED MINUTES IN LOT+*
FOR FRINGE -
PARKING
Forest Hille 10-30-53 120 86 0.35 6 20 20 o.25 |2 6 19 Hours A,L,W,S,P
Jamaica Plan
Forest Hills 10-30-53 150 121 0.ko é 20 20 0.25 | 3% 6 19 Hours A,W,P
Arlington Helghts 10-30-53 60 55 0.35 8 35 35 .45 |2 6 20 Hours A,L,S,P
Wood Island Perk 10-30-53 341 3k 0.15 2 10 10 0.25 | 3% 5% 20 Hours A,L,W,S,P
Orient Heights 10-30-53 L5k koo 0.25 3 12 12 .0.25 3% 5% 20 Hours A,L,W,S,P
Suffolk Downs 6-18-54 120 83 0.15 L |1k 1k 0.25 |6 n 20 Hours A,L,W,8,P
Beachmont 6-18-54 210 205 0.15 h 15 15 0.25 | 6% 11 20 Hours A,L,W,S,P
Ocean Avenue 7-1-54 220 213 0.25 5 |20 2 0.25 |6k 1n 20 Hours A,L,W,8,P
Wonderland 6-18-54 500 470 0.25 6 20 20 0.25 | 6% 11 20 Hours A,L,V,5,P
Prides Crossing. - 20 15 o {-18 [u3@u7)n5 1.25 (30 & 17 Hours
Monteserrat 50 i 35 "0 - 18 39(k2) 41 1.19 |30 60 17 Hours
Route 1A 8o T0 0 23 L5(43) b5 1.25 |29 120 17 Hours
North Beverly 12 12 "D, 19 41(39) M1 1.18 28 60 18 Hours
. Beverly
~ Route 1A 180 125 o 20 25(30) 21 .05 |11 60 18 Hours L,S,P

Salem Center 108 100 o- 20 31(40) 33 1.1+ |11 60 19 Hours L,s,P
Lyon 333 75 e n | 22(27) ok 1.03 (1 () 19 Hours L,8,P



CONTINUED

TABLE 6
PARK AND RIDE FACILITIES

BOSTOR
DATE PARKING CARS | ALL DAY | DIST. TIME CED TRANSIT | TRANS. FREQ. | SERVICES
LOCATION OF LOT SERVICE | SPACES PARKED | PARKING | TOWN | TRANSIT (AUTO) FARE TO | Pesk 0Off-Peal HOURS OF SERV. | PROVIDED REMARKS
BEGAN AVATLABIE DAILY FEE- |(MILES) |FPeak Off-Peak CED MINUTES IN LOT*
FOR FRINGE -
PARKING
Beverly Farms 50 30 0 18 L5(ko) 47 L1 11 50 ' 16 Hours L,8,P
Center, Manchester 150 80 o 23 50(52) 52 1.31 |30 60 17 Hours L,S,P
West Concord 150 75 o - 16 Lo(ko) Lo 1.23 |20 60 18 Hours
Concord 73 70’ 0 - 16 37(k0) 37 121 |20 60 18 Hours
Lincoln 110 75 0 13 32(30) 32 1.1+ |20 60 18 Hours
Kendall Green 30 30 o 13 27 27 1.08 |20 60 18 Hours
Center, Walthem 45 45 0.25 10 21(30) 21 1.09 20 60 18 Hours
Route 129 _20 20 2.00 pv] 15 24(34) 29 0.9 bs 120 19 Hours
. Center, Woburn 100 100 o u 28(39) 26 6.99 |15 60 17 Hours
Cross Str:.-_et 13 13 ‘ o™~ ‘11 25(39) 23 0.99 |15 60 17 Hours
Center, Wincheater 135 100 0 - "9 21(35) 19 0.9% f15 = 60 18 Hours
Wedgemere 194 150 0 8 19(34) 17 0.9% |15 60 18 Hours
' Centen; Reading 200 200 ) 12 26(30) 32 1.03 |15 60 18 Hours | L,W,S,P
Center, Wakefield 180 180 o 0 21(32) 27 0.99 15 60 18 Hours
Highlands 97 T0 0.25 T 22(32) 22 0.94 20 60 18 Hours
Center, Melrose 75 65 0.25 T 20(29) 20 0.93 |20 60 18 Hours L,W,8,P
Tremont Street 11-1-65 ks 36 1.00 2 2 0.25 1% 3 20 Hours A,LW,P



CONTINUED

TABLE 6
PARK AKD RIDE FACILITIES
BOSTON
3 T
DATE PARKING | CARS ALL DAY | DIST. TIME CED TRANSIT | TRANS. FREQ. SERVICES
LOCATION OF 10T SERVICE SPACES |PARKED | PARKING | TOWN | TRANSIT (AUTO) |[FAFE TO |Peak Off-Peak|HOURS OF SERV. | PROVIDED REMARKS
BEGAN | AVAILABLE | DATLY FEE | (MILES) | Peax Off-Peal , i MINUTES IN LOT *
FOR FRINGE o
PARKING
Ashmont 7-1-61 140 140 0.75 15 15 0.25 | 3 6 19 Hours A,L,S,P
Auvditorium 1-1-65 22 21 ‘1.50 i { 7 0.25 3 8 20 Hours A,L,8,P
High Street 15 Y] 9 9 20
%A = Attendant on duty
L = Lighting
P = Paved
S = Self-Park
W = Shelter
! I
(%]
4




=4l

Chicago

Chicago's municipally owned transit system serves the city and 34
of its adjacent suburbs. Operation of the system is under the direction
of the Chicago Transit Authority (CTA.)

Additional bus service, primarily suburban, is furnished by several
small bus companies. Six suburban railroads operate between the suburbs
and downtown Chicago with intermediate stops within the city. The rail
routes are shown on Figure 19.

Ninety-nine percent of Chicago's residents are within three-eighths
mile of at least one of the nine rapid transit and 129 bus lines that
comprise the CTA system. CTA has also established direct connections to
suburban buses and commuter trains wherever feasible. Excellent examples
of the latter are the new transportation centers at the end of the Dan
Ryan and Kennedy Rapid Transit lines as shown in Figure 20.

In an effort to foster the use of mass transit by the business
community, CTA operates a comprehensive network of reduced fare shuttle
buses to serve the central business district. Special transit lanes at
two of the three major suburban rail terminals, adjacent to Chicago's
"Loop,'" facilitate the movement of buses transporting commuters to the
central business district and near north side. Figures 21 and 22 are
photos of the transit lanes at the North Western and Union Stations,
respectively. The shuttle bus system also serves the Soldier Field and
Monroe parking lots on the lake front, and the Grant Park garage under
Michigan Avenue. The three locations offer a combined total of 10,200

parking spaces.
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CTA provides change-of-mode parking for a total of 2,579 autos at
seven rapid transit terminals. Figure 23 shows a typical CTA Park-N-

Ride location. Several municipalities and/or private operators provide
supplemental parking at a few of the terminals and at several on-line
stations. A considerable amount of Kiss-N-Ride activity also occurs

at the rapid transit terminals. It has become a major problem at the
Congress terminal because of the traffic congestion which results from
Kiss-N-Ride traffic movement during the evening rush period.

The Skokie Swift project on the CTA has been a particularly success-—
ful new service. The ridership increased to 8,200 per day from the
1,500 per day on the interurban railway that formerly served this corridor.
To encourage use of the facility, over 500 parking spaces were provided
in addition to feeder bus service. The speed and frequency of this service
is a particularly attractive feature.

Most Chicago suburbs served by commuter trains provide parking
facilities at or near railroad stations in cooperation with the railrocads.
In many instances, land is leased from a railroad by the community which,
in turn, uses it to provide commuter parking on a fee basis. Lot
capacities in many cases are quite substantial. A recent survey of
commuter railroad parking in the Chicago metropolitan area indicates that
approximately 20,000 such spaces are available.

In order to encourage greater use of Chicago and North Western
suburban trains, a direct connection was established between the rail-
road's downtown terminal and the CTA's West-South rapid transit route
on June 29, 1970. This weather-free pedestrian tunnel (Figure 24), con-

structed with the aid of a two-thirds Federal grant from the U.S.



—42-
Department of Transportation, provides the connecting link in a traffic-
free trip via commuter railroad and rapid transit to the far south and

west sides of the city. A total of 1,723 persons used the connection

during the 1l6-hour period from 6 a.m. to 10 p.m. on a weekday in mid-

July 1970.



.
1
15

i

A i

N

H

i
o ypient

S
—— - fiCrL L PanE

-
-

wh 3

Suburban rail service
in the Chicago area

Suburben railresd
Sation

Station served by a
CTh route

My | i
‘l a;,‘,ee.. 4

k-

E— "Ll [..'_u::.)

woR e e Ir‘

.wﬂr!h yremt pane

: Wesfe,-;:..m i

S

ot LEGEND

€T ROUTES

A Beeien et by A7 ead bl wvm
- B S pared by W o bl v
B e taread by 87, 8 bl na
O et saresd by 0 wwian
—— MALEBF ma U}
. "
-

DBCACD TRARNT AUTHONTY

Bppests e # lanang Dogpartees
B R Litan S P by W

]
V.

Fle b el T B sy

L=

|

{ !
Figure 19

[LPFU IR B A L



e < N

arope




wly 5

Figure 21

o

i

S 4
t i :
M&g%gggi.gg@& 3

o

i
G

-



Figure 22

I




AT

Figure 23

e
L

-~
e

=
G
P

-
o
i

L

S
B
i
i

-

o
e
= -




Figure 24 =48~

Clinton/Northwest Passage, CTA station showing uTG-3 New two agent booth at mezzanine level UTG-3
escalator from mezzanine to eastbound platform of CTA station

1

| ﬂl i
illlll |

Clinton/Northwest Passage, CTA station UTG-3 Escalator entrance from mezzanine CTA station uTG-3
mezzanine leading to escalator

Escalator landing on utTG-3 CTA eastbound Lake/Dan Ryan train of UTG-3
eastbound platform 2000 series cars entering station



Figure 24 49-

Escalator at passageway entrance at ground MTD-5
level in C&NW station

Passageway in C&NW station showing carpeting MTD-5
and one of three closed circuit TV cameras
{note 'Muzak’ speaker behind camera on ceiling)

(g L e

Exterior view of passageway along MTD-5 Passageway connection between C&ANW MTD-5
former location of C&NW track #1 and CTA stations -- from rapid transit platform
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Chicago's experience with change-of-mode operations has fostered
the conclusion that when parking is provided in sufficient quantity and
coupled with fast, convenient mass transit service, the public can be
lured from their autos.
The location, capacity, and usage of the CTA Park-N-Ride lots are
tabulated on the first seven lines of Table 7. Other change-of-mode

locations comprise the remainder of the Table.



TABLE 7

PARK AND RIDE FACILITIES

CHICAGO
DATE PARKING CARS | ALL DAY | DIST. TIME CED TRANSIT | TRANS. FREQ. SERVICES
LOCATIOR OF LOT SERVICE | SPACES PARKED | PARKING | TOWN | TRANSIT (AUTO) |FARE TO | Peak Off-Peak|HOURS OF SERV. | PROVIDED REMARKS
EEGAN | AVAILARLE | DAILY FEE (MILES) | Peex Off-Pesk | CED MINUTES IN LOT*
FOR FRINGE
PARCIING iy
Linden-Wilmette 11-1-63 465 266 25 1k | 39(70) 39(55) 55 3 7 24 Hours LSP
Dempster-Skokie b-20-64 522 509 25 15 | 33(50) 33(35) 60 3 15 6 AM-11 PM LSP
Howard Street 11-1-63 295 306 25 10 | 27(k0) 26(35) Lo 2 i 2l Hours LSp
Kimball Avenue 3-7=-55 211 206 25 9 | 29(45) 27(35) ko 3 T 2L Hours LSP
Desplaines Ave., 10-15-58 540 538 25 9 | 23(45) 23(30) Lo 5 4 2l Hours LSP
Forest Park _
shth Avenue, Cicero D=25-52 310 238 0 7 | 24(55) 22(35) 40 5 T 2k Hours 13
Ashland Avenue & 63rd 5-6-69 235 218 25 9 | 25(35) 22(25) 4o b 8 2L Hours LSP

...'[g_



CONTINUED

TABLE 7
PARK AND RIDE FACILITIES
CHICAGO
LOCATION OF LOT |DATE PARKING |CARS ALL DAY |DISTANCE TRAVELTIME ONE-"A TRANSTT HOURS OF] LOT REMARKS
SERVICE | SPACES |PARKED | FPARKING |FROM CBD TO CBD RANSIT HFATWAY SERVICE CHARACTER-
BEGAN AVAIL-  |DATLY FEE (MILES) FARE (1) ISTICS*

ARLE FOR (DOLLARS) PEAK OFFPEAK {DOLLARS)

FRINGE TRANSIT TRANSIT PEAK OFFPEAK

PARKING (AuTO) {aUr0)
Park Forest 1961 335 335 .25 28.0 L2(60) so(s0) 1.45 g Lo ol LSP
Wilmette 1957 319 200 .25 14.3 24(50) 31(25) <90 15 60 20 SP
Winnetka - 50 L 0 15.8 33(55) 35(30) 1.00 15 60 18 SP

(Indian Hill) -
Winnetka Sta. - 210 200 0 16.6 35(60) 37(30) 1.00 12 60 18 SP
Winnetka Hubbard - 1ko 135 o] 17.7 39(65) Lo(30) 1.05 20 60 18 sp
Woods Sta. s
Lake Bluff 1968 100 100 0 30.2 55(72) 6l (51) 1.30 15 60 19 SP
North Chicago 150 150 - 33.2 66(70) TO(60) 1.L0 15 60 18 WS
Waukegan - 300 225 . 0 35.9 65(50) 75(50) 1.55 12 60 18 LSP
Des Plaines - 1332 - .50 271 35(50) 35(40) 1.05 i 60 16 LsP
Des Plaines 8oo 750 .35 27.0 90(90) 60(50) .75 15 60 12 LSP
Arlington Heights| 1950's 820 750 .25/.35 27.8 L&(60) 47(ko) 1.15 10 60 16 LSP
Barrington. 1940's 800 750 .35. 32.0 L&(90) 60(50) 1.45 9 60 18 LSP,
Qak Park 1955 700 500 .75 8.5 20(Lo) 20(30) .75 20 60 17 ATWSP
Villa Park 1967 500 koo .20 17.8 L2(60) La(L0) 1.0 12 60 20 SP
Lozbard - 150 - 35 20.1 34(k45) Lo(ko) 1.10 12 60 17 LSP
Oak Forest - 250 250 0 20.4 LE(50) L5(35) 1.10 12 120 18 WS
Riverside - 169 169 .20 11.1 30(50) 26(kLo) .60 15 150 19 LSP
Brookfield - 200 200 - 12.3 34(30) 30(22) .60 15 65 18 s
Lagrange - 520 520 .50 14.0 305%3 25{20; .65 12 60 18 L3P
Western Springs 1967 60 60 .25 15.5 35(60 38(Lo .80 10 60 20 LSP
Downers Grove - L3t Loo .50 21,2 51(50) 50(45) 1.05 9 65 19 LSP
Downers Grove 1966 130 115 .50 20.4 45(90) l;s(hg) 1.00 10 65 16 LSP
Lisle - 200 250 0 el.s5 535&5) 56(38; 1.20 10 85 182 35
Aurora 370 300 0 38.0 50(60) 1.95 20 75 18 Ls
Lement - Lo Lo o] 25.3 30(30) 30(30) 104 ONE ROUND 2 ]
TRIP

Wooddale - 125 | 100 25 [ 19.3 | 23(60) | 35(k5) 1.00 12 60 16 SP
Deerfield - 275 260 0 23.9 45(70) 35(L5) 1.25 10 120 17 LSP ;
Glen Ellyn 1952 184 175 0 22.6 36(-) Lh(-) 1.15 12 60 1 LSP th
Glen Ellyn - 259 2hs5 .25 22.6 36(-) Lh(-) 1.15 12 60 1 LSP £S
Glen Ellyn 1965 214 27k .25 22.6 36(-) bli(-) 1.15 12 60 16L LSP

¥A-Attendant on Duty

L-Lighting
W-Shelter
5-Self-Park
P-Taved
G-Gu

ard
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Cleveland

Rail Service

The Cleveland Transit System (CTS) is a municipally owned and
operated system providing urban transportation service in Cleveland and
41 adjacent suburban communities. The service began in March 1955 with
the most recent modification completed in April 1969. The area served
covers approximately 140 square miles and has an estimated population of
approximately. 1,700,000,

The CTS rapid transit line is a completely grade-separated, high-
level platform, rail operation constructed on mainline railroad
right-of-way. A map of the line is shown in Figure 25. Figure 26 shows
an example of one of 17 stations which are spaced on the average of more
than one mile apart. The transit system is designed principally as a
high-speed mass hauler between downtown Cleveland and various collection
and distribution stations to the east and west. At all of these stations,
convenient transfer is provided with surface lines. At nine of the 17
stations, special offstreet bus terminals have been constructed adjacent
to the rapid transit line so as to provide a sheltered connection. Fifty=
seven CTS bus lines and one private bus route provide bus feeder service
to the 17 rapid transit stations.

Even with these convenient transit-to-transit interface facilities,
the automobile is recognized as the important feeder to the CTS rapid
transit line as is evident through the provision of extensive Park-N-Ride
lots. A total of 6,719 parking spaces (6,642 free, plus 77 metered spaces)
are provided at nine rapid stations. In addition, Kiss-N-Ride facilities
are provided at eight stations so that passengers may be conveniently

dropped off or picked up at the rapid transit stations.
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Tt was determined that if parking facilities for the system could be

kept below $500 per car space, free parking could be offered. It was

also felt that free parking would make the facilities more attractive

and, therefore, generate the patronage required to operate a successful
system. Since cost per car space averaged $300 to construct, free park-
ing was provided except for some limited metered parking at one station
for short-term shoppers parking nearest the station point.

The recent completion of the 4-mile extension to the system to the
Cleveland Hopkins International Airport has resulted in the first modern
rapid transit line in the Nation, serving both the downtown area and the
airport. This extension to the west performs a reverse Park-N-Ride and
Kiss-N-Ride function because a large number of airline customers now
board at the east side Windermere Station for the 19-mile trip to the
airport in 36 minutes.

The CTS rapid transit line has relieved much of the traffic congestion
in traffic corridors it serves and has helped cut parking demand in the
CBD. Table 8 gives pertinent information regarding the CTS rapid
transit line change-of-mode service.

Bus Service

In addition to the park and ride rail transit seréice offered by the
CTS, an active bus transit service is provided through its downtown loop
system. This service consists of two fringe municipal parking lots
handling a total of 4,100 cars daily linked to a bus loop route to the
CBD with 5-minute headways during the peak hours. Although not actively

promoting park and ride bus service in outlying areas, the CTS and other
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local bus companies also offer routing between the CBD and various
shopping centers surrounding Cleveland. These change-of-mode lots are
tabulated in Table 8. A very significant use of a change-of-mode operation
is experienced on Cleveland Browns game days by using shopping centers
and rapid transit lots (both CTS and Hoher Heights.) The combined rapid
transit facilities carry approximately 7,500 people to the downtown
terminal, from which point these people walk to the stadium. Also, an
average of 95 "Football Special' buses (not charter,) originating
primarily in the shopping center lots carry approximately 5,500 people to
the games. The majority of such riders drive to the rapid transit and
shopping center lots and then take the trains or buses to the games.

With 80,000 plus crowds for every game, this greatly relieves

traffic and parking problems in the vicinity of the stadium.



TABLE 8
FPARK AND RIDE FACTLITIES

CLEVELAND
LOCATION OF LOT DATE SER- | No. OF CARS | ALL DAY |DISTANCE TO|TIME TO CED TRANSIT |TRANSIT |FREQUENCY [HOURS OF SERVICE |SERVICES
VICE PARKING | PARKED | PARKING CED TRANSIT (AUTO) |FARE TO | FEAK | OFF-PEAK PROVIDED
F BEGAN SPACES DAILY | FEE IPEAK  OFF-PEAK (CED IN LOT *
Minutes
W 1768th Street April 69 . 954 900 4] 20(28) 19(21)
W 154th Street Nov. 68 1027 763 0 17(25)| 16.5(=20)
W 143rd Street Nov. 58 1936 1139 0 1&&22) 13%1)
W 134th Street Nov. 58 1138 912 0 12(20)| 11(15) o.ho 2.5 6-10 4:45e1:00a.m. L,%,S,P
¥ 117th Street Aug. 55 526 526 o] 10(15) 9.5&10)
W 9Bth Street Aug. 55 176 176 0 8(13) |7.5(T)
E 55th Street Mer. 55 86 86 0 5(7) |5(5)
Superior Avenue Mar. 55 145 145 0 15590) 14(15) 5 6-10
Windermere Mar. 55 711 650 A& 16(22)(15(17) ¥ 6-10
Van Aken Blvd. at:
Farnsleight Rd. Pre WWII 369 369 0 22.8 |22.8 L,W,S,P
Lynnfield Rd. Pre WWII 100 100 0 22.0 |22.0 W,S
Kenmore Rd. Pre WWII 72 T2 o 21.2 |21.2 : W,S,P
Avalon Rd. Pre WWIT 131 131 0 20.5 |20.5 0.ho 5-10 | 15 5:45-1:30a.m. W,S,P
Ashby Rd. Pre WWII Lo Lo 0 19.7 [19.7 W,8
Onawau Rd. Pre WWII Lo Lo 0 19.0 (19.0 W,S
S. Wooland Rd, Pre WWII 30 30 ¢} 7.2 |17.2 W,S
Drexmore Rd. Pre WWII 1k 1k 0 16.3  |16.3 W,5,P
Sheker Blvd. at:
Woodhill Rd. Pre WWII 61 - by o n5.8 [15.9 L,W,8
Southington Rd. Pre WWII o4 2k 0 18.0 4.0 ,5
Warrensville Pre WWII 116 16 - 4] 0.4 [20.4(25) W,5,P
: (35)

Green Rd. [Pre WWII Thb 825 o} 23(38 [23(28) L,W,S, PP

3 = attendent on duty P = paved

L = lighting PP = partially paved

W = shelter G = guard

S = Self park

*%77 spaces are metered, others are free

-8G-



TABLE 8

PARK AND RIDE -FACILITIES

CLEVELAND
TOCATION OF 10T  |DATE SER- | NO. OF CARS [ALL DAY [ DISTANCE TO|TIME TO CED TRARSIT |TRANSIT FREQUENCY | BOURS OF SERVICE |SEAVICES REMARKS
VICE PARKING | PARKED | PARKING CED TRANSIT (AUTO) |FARE TO |FRAY OFF-FPPAK " [PROVIDED
EECAN SPACES DAILY | FEE FEAK OFF-FE*K | CBT TN LOT *
Minutee
BUS FRIRGE LOTS
Pleasant Valley . s
Shopping Ctr. 1097 o 45(33) |40(25) 0.50 | 10 30-40 6100am-1:00am L,V,5,P
Dunhan Plaza :
Shopping Ctr. hso o B4(33) |bl(25) 0.0 | S-10 30 5:15am-12:45am | L,W,S,P
Fastgate Sh. Ctr. 1577 0 56(L0) |60(30) 0.70 5-8 20 . |5:158m~12:00am L,V,S,P
Fairview Sh. Ctr. 2000 0 ko(2g) ba(2s) 0.50 15 3o 5:00am-11:15m L,¥,8,P
Oreat Northern
. Shopping Ctr. 5000 0 52(43) |52(35) 0.55 | 15 30 5:0Cam-11:15pm | L,W,S,P
Lake Shore Sh. Ctr 3420 0 35(2h) [32(20) 0.50 | 6-8 &0 6:30-10:30;;::{3} L,¥,5,P
. 3:30-6:15pm(OUT Park and ride is
Mapletown Sh. Ctr. 530 0 30%28) 30(21; 0.L5 10-15 30 9: 20am=-T: 00pm L,W,S,P not actively
Parmatown Sh. Ctr. 5500 0 36{25) |32(21 0.50 | k-8 20 5:15am-1:00am L,¥,S,P promoted in these
Richmond Mall . shopping centers
Shopping Ctr. 6000 o 55(40) [50(35) 0.60 | 20 50 5:30am-6: 00pm L,W,S,P
Severance Ctr 5000 0 Lo(25) |35(20 0.%0 67 20-25 5:30am-11:00pm | L,W,S,P
Shoregate Sh. Ctr. 5500 0 h5538 JIOE3E 0.80 | 8-10 |u5-60 6:00am-6: 00pm L,%,5,P
Southgate Sh. Ctr. 7500 0 50(35) i50(28 0.k5 | 15-30 | 60 6: 30am-8: 00pm L,W,S,P
Southland Sh, Ctr. 7620 .0 48(30) k2(25) 0.50 |8 ko 5:15em-12:00am | L,W,S5,P
Turneytown Sh. Ctr.| 1500 0 133(26) Ba(21) o.k0 | 5-10 30 il5am-12:45am | L,W,S,P -
Westgate Sh. Ctr. 3898 (1] 52 L7 0.50 | 6-9 10-20 6:15am-11:3Cpa | L,W,S,P
Lakefront Munic
Lot 1956 2525 2600 0.25 110 5 0,20 | 6T k-6 7:00az-6: 00pm L,¥,5,P,a | The CTS serves’
St. Vincent Munic : these facilities
Lot 1963 1450 1500 0.25 o b 0.20 |57 10 6:40am-6:00pm L,¥,5,P,G |with the Loop Bus
Dowvntowvn distri-
bution system
* A = attendant P = paved
L = 1lighting G = guard
W = shelter
8 = Self park
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Fort Worth

A private subway is helping to relieve Fort Worth's traffic congestion
problems. This unique transportation system is owned and operated by
Leonards Department Store, a large downtown shopping complex. This store,
failing to arouse enthusiasm of other downtown businesses, constructed
the system at its own expense in 1963.

The 3/4-mile long system, using electrically operated 100-passenger
cars, connect a 24-acre free parking lot to a terminal located at the
store. The lot which can accommodate more than 5,000 vehicles is located
one mile northwest of the CBD and is in close proximity to major arterial
highways and its use is not limited to patrons of the store. The average
walking distance to one of the four convenient stations in the lot is 200
feet. The five cars used in the system can deliver approximately 500
passengers to the store and back every 8 minutes. Between 12,000 and
24,000 commuter customers use the system on weekdays, often before the
store opens.

The lot provides almost 20 percent of the total city CBD parking
demand, relieving the congested CBD streets of approximately 10,000 cars.
The City Planning Department, eyeing additional benefits, is studying

the feasibility of expanding the system through the downtown CBD.



T

Figure 27

Figure 28
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In April 1964, the Dade County Metropolitan Transit Authority began
a semi-express bus route, the South Dixie Express, to the Miami CBD.
Local service precedes pickup at the Perrine Shopping Center Park-N-Ride
lot with five additional express stops prior to arrival in Miami. The
Perrine Shopping Center has 500 parking spaces of which 125 are used by
change-of-mode commuters to park their automobiles free. The bus fare
from this lot is $.60 for a 16.4-mile ride to the CBD with 30-minute
headways during the peak hours.

Similar service is provided for the Levitz Shopping Center Park-N-
Ride lot; however, after pickup at this lot, the bus enters the expressway
for direct CBD service. The Levitz Shopping Center has 1,400 free parking
spaces of which 225 are used by commuters. The bus fare from this lot is
$.40 for a 9-mile ride to the CBD with 30-minute headways during the peak
hours. Although the average $.80 daily rate for CBD parking in Miami is
relatively low for the commuter, change-of-mode parking is well used due
to low transit fare, free change-of-mode parking, and competitive traveltime.

Although this service is not strictly park and ride, direct cooperaticn
with outlying shopping centers is evident. It also shows that one pickup
station is not a necessary prerequisite for a successful change-of-mode
operation. A series of fringe parking lots can be established along free-
way arteries to furnish intermediate interface points for commuters. By
instituting these limited express stops with parking, many more arterial
streets can be linked into a park and ride express system.

Table 9 tabulates the data for change-of-mode parking lots operated

in Miami.
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TA3BLE 9

PARK AND RIDE FACILITIES

MIAMI
LOCATION OF LOT |DATE PARKING |CARS ALL DAY | DISTANCE: TRAVELTIME OKE-WAY TRANSIT HOURS OF | LoT REMARKS
SERVICE | SPACES |PARKED PARKING | FROM CED TO CBD TRANSIT EEATWAY SERVICE CHARACTER-
BEGAN AVATL~ | DAILY FEE (MIIES) FARE (o) IsTICcs®
ABLE FOR| (DOLLARS ) PEAK OFFPEAK (v} -
FRINGE TRANSIT | TRANSTIT "EAK | OFFFEAK
PARKING {AUTO) (AuTO)
Perrine Shopping | 1964 500 125 None 16.4 39(35) — .60 30 - L W
Center .
Levitz Shopping 1968 1koo 225 None 9.0 35(35) - = ho 30 60 b W
Center :
*
A = attendant on Huty
L = lighting
W = ghelter
S = gelf-park
P = paved
G = guard
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Milwaukee

In the spring of 1964, a modified bus transit system was inaugurated
in the metropolitan Milwaukee area. This new look at bus transit service
provided the commuter with direct nonstop service during the peak weekday
commuting hours between an outlying area shopping center and the downtown
Milwaukee CBD. The shopping center, the Mayfair, set aside 300 parking
spaces for this express bus service without cost to the rider or the
transit company, the Milwaukee and Suburban Transport Corporation.

The shopping center, located seven miles from the CBD, was strategically
located less than a half-mile from a freeway connecting the northwest
suburban area to Milwaukee. Use of the service, named the 'Freeway Flyer,"
grew from 290 passengers per weekday to about 1,000 passengers by 1967.
Patronage for this facility has now dropped to 850 passengers per weekday
because another park and ride facility was inaugurated two miles away.

Additional shopping centers are now being used as fringe lots
supplementing the successful Mayfair venture. Figure 30 shows the
routings of the '"Freeway Flyers" in the Milwaukee area.

The Bay Shore Shopping Center, located about 5 1/2 miles north of
downtown Milwaukee, has provided 150 spaces for this service. The line
was originated in November 1965 with 200 daily riders and by June 1969 was
carrying about 650 one-way trips per day. Round-trip running time, ex-
cluding layover for the 14.2-mile run, is about 42 minutes.

The County Fair Shopping Center is situated approximately 9 1/2 miles
southwest of Milwaukee's CBD and provides 50 parking spaces. This is the

most recent addition to the "Freeway Flyer" service. It started in
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April 1969. They carried 135 passengers on the first day and are now
carrying 175 per day. Round-trip traveltime, excluding layover, is

56 minutes for the 28-mile run.

The Treasure Island Department Store in the vicinity of South Highway
180 and North Cleveland Avenue is about 7 1/2 miles from the CBD. One
hundred parking spaces have been provided for this service which started
operation in November 1967. The first day count of 200 passengers has
now increased to 350 per day. The round-trip mileage is 19.6 miles and
the operating time is approximately 60 minutes.

The Treasure Island Department Store in the northwest portion of
Milwaukee is located on West Capitol Drive and North 124th Street, outside
the Milwaukee County limits and 8 3/4 miles from the CBD., Approximately
100 parking spaces have been provided for this service which started
operation in April 1968, The first day the service carried 140 passengers.
It is approximately 65 minutes excluding layovers for the 25-mile round trip.

Figures 31 to 34 illustrate some of the characteristics of operation
from parking lot to downtown.

Table 10 details the services offered by the change-of-mode facilities
associated with Milwaukee's "Freeway Flyers."

As "Freeway Flyer' service has been developed within the Milwaukee
urbanized area, annual ridership on these lines has increased steadily
from 78,000 in 1964 to over 515,000 in 1968. This increased''Freeway
Flyer" utilization stands in sharp contrast to the overall decline of

mass transit utilization within the region. The continued growth
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in "Freeway Flyer'" utilization is particularly encouraging in terms of
regional transportation plan implementation considering that studies con-
ducted in Milwaukee indicate that more than half of the "Freeway Flyer"
riders have been attracted to the transit service from private automobiles.

Promotion

The flyer operations were started with the distribution of specially
printed public schedules on a house-to-house canvass in the immediate
area. Ads describing the new service, schedules, routing, etc. were
placed in the weekly suburban newspapers in the communities that would
be served by the flyers. In addition to this paid publicity, there were
in both cases substantial amounts of free publicity--newspapers, radio and
television. The company started each flyer with a 'continental" breakfast
for the new riders--juice, sweet roll and coffee--and a free morning paper.
This resulted in front page news stories and pictures and film clips on
all TV stations. Periodically, since then the newspapers report the progress
of the flyers as to the level of riding or for increases in service.

On the anniversary dates of the inauguration of the services, the
company has again offered a free "continental" breakfast for the morning
riders and additional front page publicity has resulted. Publicity of this
nature seems to encourage riding on both flyers even though the publicity
is only about one of them. There has been no paid advertising since the
inauguration of the service.

Experience

Surveys of the users of the service reveal the following facts:
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a. Four out of five users are licensed drivers and two out
of three have one or more automobiles available for use.

b. Age distribution is a normal cross section of downtown
employees with some high school and college students.

c. Home to work and home to school, and reverse, are almost
the only trip purposes.

d. Of the users who formerly made this trip by either driving
or as a bus passenger, over 60 percent had been auto drivers.

e. Fifty percent of the riders indicate that they have increased
their shopping at the shopping center providing the parking
because of this service.

Summary of Milwaukee Experience

1. Standard city buses can operate safely and without hindering
other traffic on city freeways.

2. Buses operated on the freeway can operate as fast as automobile
traffic, and when taking into account parking time, may provide
a faster door-to-door service than the automobile itself.

3. Passengers are willing to change mode, that is, transfer from
an automobile to a bus in commuting to downtown. They do not appear
to be as willing to transfer from one transit vehicle to another.

4., Shopping centers have available parking space not used during
peak commuter parking hours which can efficiently be used in a
park-ride bus service, resulting in increased business for the
shopping center.

5. Bus rapid transit making use of existing freeways can be finan-

cially successful and can convert auto drivers to bus riders.
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TAELE 10 PARK AND RIDE FACILITIES

MILWAUKEE
LOCATION OF LOT DATE SER- | PARKING TCARS ALL DAY | DISTANCE TO | TDME TO CBD TRANSIT | TRANSIT FFEQUENCY | HOURS OF SERVICEH SERVICES | REMARKS
VICE BEGAN | SPACES PARKED { PARKING | DOWNTOWN TRANSIT (AUTO) | FARE TO[ PEAK  OFF-PEAK v FPROVIDED
AVATLABIE | DATILY | FEE (MILES) PEAK OFF-PEAK| CED Minutes IR LOT™
FOR FRINGE
PARKING
Mayfair Shopping 3-20-64 300 © 150 o} T 21(21) None 0.40 5-10 0 6:20-8:25a.m. IWSP
Center 4:15-5:45p.m.
Bay Shore Shopping | 11-29-65 150 15 0 6 10(10) RNone 0.h40 10-15 0 6:45-9:00a.m. IWSP
Center 4:15-6:05p.m.
County Fair Shop- 4-14-69 50 25 0 10 20(20) None 0.50 30 0 6123-8:27a.m. INSP
ping Center 4:15-5:30p.m.
Treasure Tsland 11-6-6T7 100 50 o] 8 20(20) TFNone 0.40 20-30 0 6:15-8:20a.m. LHSP
Shopping Center 4:15-5"35p.m.
(Weat Al1is)
Treasure Island he22-68 100 30 0 9 22(22) FHone 0.k0 30 o] 6:40-8:25a.m. LHSP
Shopping Center 4:00-5:30p.m,
{Capitol Dr.)
* A-attendent on duty
L~lighting
W=-shelter
S-self park i
FP-paved ~J
G-~guard -'I:‘
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New York City

Rail Transit

The New York City Traffic Department operates 14 municipal parking
facilities for change-of-mode commuters which are linked to the city's
major transportation system, the subway. Usage of these facilities by
commuters is high during a typical weekday. All of these parking
facilities charge for parking in addition to a separate transit fare.
Table 11 shows pertinent data for each of these lots.

Bus Transit

At the west end of the Lincoln Tunnel in North Bergen, New Jersey,
the Port of New York Authority operates a highly successful park and ride
facility (see Figure 35) in conjunction with a bus transit system
operated by the Public Service Coordinated Transport Company. The lot,
which offers 1,600 parking spaces, is utilized by more than 1,900
vehicles. Commuters are induced to use the facility by a $.50 tunnel
toll, high CBD parking rates, and a time saving via preferential entry
to the Lincoln Tunnel on the return trip. This time savings amounts to
10 minutes or more over an auto trip from a midtown parking lot. Both
commuters and shoppers are served by the lot. Of the 1,900 average week-
day parkers, 1,250 park before 9 a.m. and 650 park after 9 a.m.

Other Transit

The New York City Traffic Department also operates a parking lot which
is served by a ferry shuttle between Staten Island and lower Manhattan. The
388 space paved parking lot is used to capacity for the 22 minute ride
between these two points. Commuters, shoppers, and others can use this

system which operates 24 hours a day, costing $.05 for the ferry ride.
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Figure 35

Photo Credit: Port of New York Authority
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Seven hundred peak-hour auto drivers leave their cars in the
Secaucus Park-Ride lot and take the shuttle bus to Manhattan. Around
10 a.m. the lot is filled to its 1,950 vehicle capacity.

Other Change-of-Mode Facilities

Many other change-of-mode facilities are in operation in the metro-
politan New York City area; however, all do not necessarily provide

direct service to the Manhattan CBD.



TABLE 11
PARK AND RIDE FACILITIES
NEW YORK CITY

TOCATION OF 10T | DATE BEF- 0. OF CARS |ALL DAY |DISTANCE TO|TIME TO CED TRAKSIT |IRANSIT FREQUENCY 4 HOURS OF SERVICES
.| VICE EEGAN PARKING  [PARKED |PARKING CED TRANSIT (AUTO) [FARE T0 | PEAK  OFF-FEAK 7} SERVICE PROVIDED IN
EPACES DAILY - | FEE PEAK OFFFEAK | CED MIN, 10T *
: MIN. :

SUBWAY STATIONS

Kingsbridge,

Bronx Westchester [11-3-65 107 107 0.60 31(b45) 31(30) 0.20 5 10 24 hours P,L,S
Zerega Ave.,

Bronx T-12-62 59 59 0.75 32(k5) 32(30) 0.20 5 10 24 hours ?,L,8
Canarsie, Brooklyn | 6-26-66 - ou8 | oL8 0.60 35(50) 35(k0) 0.20 5 10 24 hours P,L,S
Grant Ave., Brook=-

1yn 12-7-60 200 200 0.60 30(50) 30(ko0) 0.20 5 10 2k hours P,L,S

Far Rockaway,

Queens #l T-6-62 70 70 0.ko 50(70) 50(55) 0.40 5 10 2l hours P,L,S

Far Rockaway, .

Queens' #2 6-13-62 ko k2 0.25 50{70; 50{55 0.k0 5 10 2k hours w,P,L,S
Flushing, Queens 4-20-54 Ler Lé7 0.85 20{40) 20(30 0.20 5 10 24 hours W,P,L,S
Queensboro Hall,

Queens 11-15-62 60T 607 0.60 25(40) 25(30) 0.20 5 10 24 hours W,F,L,S
Rego Park, Queens . ‘ :

A 3-20-59 829 829 0.60 21(30) 21(20) 0.20 5 10 2l hours W,P,L,S
Rego Park, Queens '

#2 3-20-59 143 1h43 0.75 21(30) 21(20) 0.20 5 10 ol hours ‘P,L,S
Rockaway Park, "

Queens 6-2-57 67 50 0.25 50(70) 50(55) 0.25 5 10 | "2k hours W,P,L,8
Sunnyside, Queens T-13-55 bl W47 0.75 11{15; 11(10) 0.20 5 10 ' 24 hours W,P,L,S
Rosedale, Queens 6-21-66 356 300 0.25 40(55) 30(45) 1.20 5 (3 - 2 bra)] 21 hours P,L,S

BUS FRINGE LOT

Lincoln Tunnel lot | Nov. 1955 1600 1900 0.35 14(12) 12(10) 0.45 L 12 6 am - 1 am A,W,P,L,S,G
STAT!N ISLAND FERRY :
St.george, Rich- 10-28-57 388 388 0.75 22(22) 22(22) 0.05 10 20 24 hours W,P,L,S
mon

* A = attendant P = paved

W = shelter
S = self park
I
A |
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Philadelphia

The Southeastern Pennsylvania Transportation Authority's (SEPTA)
transit division operates a coordinated system of more than a hundred
bus lines, having a round-trip route length of more than 1,600 miles.

Its operations cover the entire city of Philadelphia, with some routes
extending into adjacent areas of Delaware, Montgomery, and Bucks Counties.
SEPTA operates nearly 200 change-of-mode parking lots serving the

rail commuter system in the Philadelphia area. They range in capacity
from 25 to 200 or more spaces. Unfortunately, information for only five
of these lots was available. Data for these five indicate exceptional
usage. The change-of-mode parking lots and rail transit stations are

also served by bus transit. SEPTA's capital improvement program includes
proposals to construct new or expanded commuter station parking facilities
at an estimated cost of $20.5 million over the next six years, and new
change-of-mode parking facilities at rapid transit stations at an
estimated cost of nearly $12 million.

In New Jersey, the Port Authority Transit Corporation provides rapid
rail service between Lindenwold and downtown Camden and Philadelphia. This
line provides over 4,400 spaces located at seven stations which are paved
and lighted. These parking facilities are served by the newest rail
transit operation in the United States. Every five minutes at the height
of the rush hours automated stainless steel electric trains streak at
speeds up to 75 miles per hour between suburban Lindenwold, New Jersey and

downtown Philadelphia, a 14 1/2 mile trip that takes 22 minutes and costs $.60.
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The line carries 15,000 passengers in each direction on a typical
weekday. This is roughly 15 times the number who rode commuter trains
that formerly served the area, an increase partly due to the intensive
land development that the new line induced. The use of this line has
even caused a modest dip in automobile usage over the Delaware River
toll bridges.

The present ridership on the trains is far less than their potential
capacity. The line is capable of carrying more passengers in an hour
than they now carry all day.

Since many of the riders use automobiles to get to the rail stations,
the severest restriction on train ridership results from the limited
capacity of the parking lots at the line's six suburban stations outside
Camden. Since the line's inauguration in 1967, some of the lots have been
enlarged once from their original size and are scheduled for new expansion
in the near future.

One possibility for increased usage of this high-speed rail line
would be the use of feeder buses from additional change-of-mode locations.
A map locating the present line and parking locations is shown in Figure 36.

Table 12 summarizes the data for change-of-mode parking facilities

included in the survey.
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Figure 36

PHILADELPHIA
URBANIZED
AREA

1960 POPULATION

Persons Persons/sq. mile
Central City 2,002,000 15,743
Urbanized Area 3,635,000 6,092

1966 TRANSIT DATA

Annual Revenue Passengers' 334 million
Annual Revenue Vehicle Miles® 72 million
Total Equipment Operated’ 2,705 units
Buses 1,552

Rail Rapid Cars 548

Streetcars and Trolley Coaches 605
Commuter Railroad Cars  Dala not available
‘PTC, PSTC, commuter RR

PTC, PSTC

Rail Rapid Transit

EXISHNG  s—

Under Construclion w e we=s
Initial Froposed*® @ @
Ultimate Proposed*0 0 o
Bus Rapid Transit

Existing o & @
Proposed“e e o

Bus Transit Service Area gp@a
Freeways

EXisting  +..me e
Proposed® o uw
Commuter Hail ejufeis

*Included are existing and planned
Philadelphia Trans-

of the F
portation C P
Transportation Company, Public Service
[+ Transport, Reading Ci L
the Baltimore and Ohio Railroad
Company. Pennsylvania New York Central
Transportation Company, Pennsylvania
Department ol Highways, Delaware Valley
Regional Planning Commission and the
City of Philadelphia.

Inclusion of these plans does nol imply

full endorsement by all parties concerned *

or thal the plans ara, al the present time,
either financially feasible or a definitive
part of a future construction program.
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TABLE 12

PARK AND RIDE FACILITIES

PHILADELPEIA
LOCATION OF LOT| TDATE PARKING [CARS ALL DAY |DISTANCE TRAVELTIME ONE-WAY TRANSIT HOURS OF | LOT FEMARKS
: SERIVCE| SPACES [PARKED |PARKING |FROM CBD TO CED TRANSIT HEADWAY SERVICE | CHARACTER-
'BEGAN AVAIL-  [DAILY FEE (MILES) FARE (M) 1sTICS*
ABLE FOR (DOLLARS) FEAK OFFPEAK DOLLARS
FRINGE TRANSIT | TRANSTT FEAK | OFFPEAK
PARKING (AUTO) AUTO)
Bridge- ¥
Bratt Sts. 1920 540 757 .35 8.0 21(-) 22(31) .30 2 T 24k | LSPG
Terminal
Church Sta. 1963 100 100 .25 7.0 18(-) 19(31) .30 2 T ol LSP
Fern Rock 1956 410 Ls0 .35 7.0 21(-) 23(29) .30 2 T 2L LSPG
Terminal
Fern Rock 1959 255 275 .25 1.0 20(-) 23(29) .30 3 7 2L LSP
Terminal
L6th Str. Sta. 1959 150 150 .25 3.0 6(=) 6(13) .30 2 7 2l ALSP
69th Str. Ter. 1920 340 425 .35 5.0 14(-) 15(22; .30 2 7 2 | LsPG
Lindenwold 1969 851/302| 851/302| 0/.25 1k.0 23(L0) 23(30 .60 5 10 ol 1SP
Ashland 1969 583/247| 583/247 | 0/.25 12.0 21(37) 21(283 .60 5 10 24 LSP
Haddenfleld 1969 6T4/228| 674/228 | 0/.25 9.0 18(32) 18(2h .50 5 10 24 | Lsp
Westmont 1969 593/155| 593/90 | ©/.25 8.0 17(30) | 17(23) .50 5 10 24 | Lsp
Colungswood 1969 419/108| kig/ho | 0f.25 7.0 15(27) 15(21) .50 5 10 24 | Lsp
Camden 3 1969 618/254 | 618/175| 0/.25 6.0 13(25) 13(19) Lo 5 10 24 | LSP
(hrﬂ‘ﬂw.) : i % .
Camden 1969 130 65 .25 4,0 9(1k) 9(11) .30 5 10 2 ASG
*A = attendant oh duty
L = lighting
W = shelter
S = gelf-park
P = paved
G = guard
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Washington, D.C.

Change-of-mode operations began within the Washington metropolitan
area in February 1955. The first facility used as a fringe lot was the
Carter Baron Amphitheater located in the northwest section of D.C. The
D.C. Motor Vehicle Parking Agency provided a roadway for buses, a shelter
for passengers waiting service, signing for the facility, and agreed to
pay for operation and maintenance costs associated with the lot operationm.
0f the 800 free parking spaces in the lot, 746 are currently used on a
typical weekday. Buses pick up passengers at 3-minute intervals for the
22-minute run downtown during the peak commuter hour. Additional public
transportation is provided near the lot by local bus routes for those
desiring other services.

Additional parking lots are located in key traffic corridor points--
the Soldiers' Home lot in the northeast, the Robert F. Kennedy Stadium lot
in the east, the South Capitol Street lots 1 and 2 in the southeast, and
the Columbia Island Marina lot in the southwest. The Prince George's Plaza
Shopping Center, begun in June 1969 with space for 500 cars, is presently
utilizing 100 of these spaces, but a key motive of this service was to pro-
vide inner core residents the opportunity of shopping outside the downtown
area. Two additional shopping center interface lots will be implemented
in the near future to supplement the existing system.

A bus lane experiment on a five mile stretch on I-95, Shirley Highway,
in Virginia leading into Washington began on September 22, 1969. This two-
lane busway, although not linked to a current fringe lot, is estimated to

save northern Virginia 15 minutes on their morning commuter trip into the
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District. The busway is located within the reversible lane median strip
of the highway and is used by various bus routes serving the area.
Figures 37 and 38 show the effect that can be expected if the experiment
proves successful and can gain the ridership required to generate a new
outlying change-of-mode facility. Table 13 summarizes the data for

change-of-mode operations in the Washington metropolitan area.
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Figure 37
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Figure 38



TABELE 13

PARK ANMD RITE 1..CILITIES

WASHINGTON, D.C.

*% » NHo special service provided

LOCATION OF LOT |DATE GERVICE| FARKING | CARS | ALL DAY |DISTANCE TO|TIME TO CED TRANSIT |TRANSIT FREQUENCY | HOURS OF SERVICE|SERVICES PRO-<  REMARKS
EEGAR SPACES ' |PARKED |PARKING |DOWNIOWK TRARSIT (AUTC) [FARE TO (MIRUTES) VIDED TN LOT*|
AVATLABLE | DAILY FEE {min) CBED PEAK OFP-FPEAK
FOR FRINGE| FEAK |CFF-FEAX
PARKING
Columbia Island
Marina 11/14/65 300 301 0 15(15) |12(12) 0.30 15 60 6:3kam-T:25pm  |L,W,5,P,G
S. Capitol st. §1| 6/1/65 321 396 o 25(25) |20(20) 0.30 2 30 6:49am-10:25pm |L,W,85,P,0
3. Capitol st. §2| 5/10/66 250 122 o 25(25) |20(20) 0.30 2 30 6:49am-10:25pm |L,S,P,G
Prince Qeorge June 1969 500 100 0 L2(k2) [47(35) 0.65 10 . 7-9am = Ub-6pm |L,5,P
Plaza ‘ ) ' Job bus demon-
E. J. Korvette | Oet. 1965 | 800 ¥ 0 55(55) [T0(48) | 0.85 - 20 308 E:us-gsm antios rovie
s :30-6: 00pm L,3,F g *
‘tysn's Comer | 0ct 2969 | = |- | 0 bsUs) 55(40) | 0.60 | @ | o | T:0-Brisem | " gt 4
. t45=0115pm L,5,P
D. C. Stadtum t 250 . |06 | o - pr@a7) psasy | 030 | 10 | 6:4am-6:05m |Lw,5,p,6  [PUtLying areas.
Carter Baron
Amphitheater |- 2/28/55 800 Thé6 o 22(22) pB(15) | o0.30 3 T 7:08am-6:10pm  [L,W,5,%,0  pre peak service
s via 16th 8t.
Soldiers' Home | 11/23/59 | 290 ez o 34(25) Bo(20) | 0.30 | 3-5 510 | 6:00am-6:k0pm  |L,W,5,P,0  Dioxoup
*A = Attendant on duty
L = Lighting
¥ = Shelter
P = Paved
G = Quard

_18_
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IV. Future Application

The intent of this report has been to analyze existing change-of-mode
facilities and to attempt to establish certain characteristics of these
systems. To broaden this sphere without deviating from the State of
the Art restraint on this report, this section hopes to stimulate the
interest of other cities by seeing what some cities are currently con-
sidering to enhance their total transportation network. The cities
included in this section are Milwaukee, Los Angeles, and San Francisco.

Milwaukee

" the regional land use--

Based on the success of the '"Freeway Flyer,
transportation study for southeastern Wisconsin was updated to include a
proposal for increased transit service to meet the anticipated movement
of people in the area. The local officials recognized that unless improve-
ments to mass transit parallel the building of a city's freeway system,
transit would be placed in a far less favorable position and that delayed
action to improve the transit system would probably be far less effective
than action taken immediately.

Under the proposed system, buses would pick up passengers at one or
more outlying parking lots. The loaded buses would then enter the regular
freeway system where, in outlying areas, traffic moves freely at all times.
As the buses approach the more intensely urbanized areas they would leave
the freeway system and enter the exclusive busway (Figure 39) for fast un-
interrupted passage to the central business district.

As the Milwaukee area continues to grow in population, people living at
greater distances from the city center would find the system increasingly

valuable for trips to and from downtown, and will make extensive use of

change-of-mode parking.
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Figure 39
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Los Angeles

Proposed Busway

The Southern California Rapid Transit District (SCRTD) is presently
engaged in a study to establish and operate an express busway on exclusive
lanes between El Monte and the Los Angeles Civic Center (Figure 40.) This
busway would be constructed in the median strip of the San Bernardino
Freeway and would require the construction of approximately 11.0 miles
of two-lane roadway, with appropriately spaced passing lanes. In addition,
provision would be made for buses to enter or leave the busway via a special
underpass and ramp at San Gabriel Boulevard and a modified, existing under-
pass at Palm Avenue in Alhambra. Two additional stations are proposed along
the busway proper; one would serve a State college and the other, the County
General Hospital complex. Change-of-mode parking is proposed at the El Monte
and San Gabriel Boulevard stations.

The major objectives of this study include: (1) to demonstrate to the
public the advantages and conveniences of such a service; (2) to accelerate
the initiation of a comprehensive rail-bus transit system; and (3) to
develop a flexible mass tranmsit facility over which new types of transit
vehicles and communication and control systems may be tested without
interference to the peak-hour commuter flow.

Proposed Rapid (Rail) Transit System

The SCRTD has also performed an extensive study of the total trans-
portation needs of the region and has developed a five-corridor rail rapid
transit system (Figure 41) in conjunction with an extensive system of local

and express feeder buses. The preliminary design of this system was completed

56452
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in May 1968, and in-depth reports were issued as a preliminary to a bond
election failed to get the required number of votes to enable the con-
struction of the proposed system. What is described here is that system
which the District's study indicated would best meet the transportation
needs of the county at the same time the studies were made.

As part of this study, considerable effort was devoted to the inter-
face between other transportation modes and the rail rapid transit
system at the various stations. These mode changes include walk to rail;
bus to rail; auto to rail, both park and ride and kiss and ride; and at
the airport station, air to rail.

Thirty of the system's 66 stations were designed to provide extensive
parking facilities. 1In all, these stations are to have some 28,500 park-
ing spaces. All of the parking areas were designed for ground level park-
ing at the initial stage, thus providing the ability to expand with multilevel
structures should demand increase.

It has been estimated that 51,600 passengers, or 11 percent of total
originating passengers, use the park and ride facilities. Table 14 shows
the estimated number of spaces required at the various stations.

It is intended that the majority of the parking be free with a nominal
charge of $.25 being made for those spaces closest to the rail rapid
transit station. The size and design of the parking facilities were based
upon traffic studies that indicated the potential demand at the various
station areas. Also taken into account were the ability to provide park-
ing spaces convenient to the station proper, and the surface street

patterns approaching the station. In one case, a speed-walk is proposed
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to carry persons from the parking area to the station proper since
there was an indicated need in excess of 4,000 parking spaces at this
station. 1In addition to these 30 parking areas which were to have been
owned and operated by the Rapid Transit District, the Department of Air-
ports has proposed to provide a multilevel parking structure at the
Metroport Station.

This proposed design of the rapid transit system recognizes the
important role that change-of-mode plays in today's mass transit facilities
and use of such a system in any automobile-oriented community would be of

extreme value.
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Table 14

SOUTHERN CALIFORNIA RAPTD TRANSTT DISTRICT |
RECOMMENDED FIVE-CORRIDOR RAPID TRANSIT SYSTEM

ESTIMATED NUMBER OF AUTO PARKING SPACES

AT RAPID TRANSIT STATIONS

-95-

Bapid Estimated
: Auto
Transit Parking
Station
Spaces
Barrington 1,800
Fremont 8ko
Garfield 1,140
San Gabriel 950
Rosemead 1,760
El Monte L, 300
Universal City 680
North Hollywood : 900
Iaurel Canyon 6L0
Fulton 575
Burbank Blvd. 640
Van Nuys 500
Sherman Circle T00
Sepulveda 585
Balboa 500
Lindley 500
Tampa 2,000
Gage 500
Firestone 500
Watts 385
Imperial 650
Compton 760
Del Amo 500
Wardlow T0O
Pacific Coast 575
Crenshaw-Skth 950
Inglewood 780
Manchester 670
El Segundo 500
Rosecrans 2,000
30 Stations Total 28, 480

Source: Kaiser Engineers/DM/M and SCRID.
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San Francisco

Description of the BART System

The San Francisco Bay Area Rapid Transit District was established by
the State of California in 1957 to provide rapid transit for the residents
of the San Francisco Bay Area. It was estimated for 1975 that the system
will attract from 200,000 to 300,600 fares per day. Trains will operate
on this 75-mile intraurban rapid transit system at average speeds of
between 45 and 50 miles per hour with maximum speeds up to 80 miles per
hour. Station platforms will be 700 feet long to accommodate trains of
that maximum length. Control of trains and collection of fares will be
fully automated. There will be a total of 33 stations on the system,
consisting of 18 subway, 3 surface, and 17 aerial. Twenty-three stations
will have parking spaces provided representing all 20 surface and aerial
stations and three of the subway stations. Stations will also have
accommodations for buses and kiss-ride autos. Under present plans, there
will be no charge for parking for BART patrons. Figure 42 shows a map of
the system and its station locations and preliminary estimates of traveltime.

Estimation of Parking Requirements

The size of parking lots of the BART system is of interest because
it points up practical limitations that are encountered in this type of
endeavor.

Patronage estimates were initially developed for the BART system using
conventional estimating techniques to determine the number of patrons who
will arrive at the stations by various modes of transportation such as

walking, feeder transit, and automobile. The automobile arrivals were
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subdivided into parked auto, kiss and ride, or taxi. Consideration was
given to auto occupancy and to the maximum accumulation of vehicles
over a day's time. These calculations were made for 1975, 1980, and
projected to the year 2000. These estimates were made prior to the time
actual finding was authorized for the BART system,

When funding was authorized, it was necessary to take a more
realistic look at the parking capacity planned in order to conform to
the constraints imposed by the funding. In determining the parking to
be provided at each station consideration was given to the potential
demand at each station, the relative demand, and the capital costs on a
square foot basis. Two other significant factors considered were the
relative magnitude of property acguisition problems at the various loca-
tions, and the desire to attract to the system the longest possible lengths
of - trips. This objective emphasized the outer, more regional stations of
the system where auto access and parking is proportionately of much greater
importance. Also, parking is not generally provided at central stations
in downtown areas, principally because they are delivery rather than
collector stations and because parking capital costs in these areas are
relatively high.

There have been continued changes made since 1957 in accordance
with revised patronage estimates, land acquisition costs, funding avail-
ability, etc. Many parking area designs remain subject to review and
change at this writing.

Table 15 shows the change which has taken place since the original

parking estimates were made,



Table 15 S

Original First Revision _
Estimate After Funding Present Design Provisions
Station Prior to Known
Funding
1
Fruitvale 3010 850 608
2%
Coliseum 2610 850 892
3 -
San Leandro 2190 1150 980
4, )
Bayfair 3570 1550 1511
5
Havward 1830 1250 727
6.
So. Hayward 320 850 504
T
Union City 360 850 500
8. . :
Fremont 520 850 500
9.
MacArthur 1880 850 - 450
10.
Rockridge 910 750 786
1:li
Orinda 920 950 : 900
12 '
Lafavyette 1710 1150 820
135
Walnut Creek 1410 1350 850
14. _
Pleasant Hill 1350 1250 1341
L5,
Concord 1350 1350 1350
16. :
Ashbyv Place 1830 850 643
175
North Berkeley 1180 1050 508
18.
El Cerrito 880 950 470
Plaza ;
19.
E1 Cerrito Del | 2120 1450 995
Norte
20,
Richmond 1150 1050 930
21.
Lake Merritt 1880 500 234
22.
Qakland West 1180 650 401
23 ]
Daly City ' 1990 . 1650 692
___TOTAL  ]36,150 . 24,100 TOTAL 17,592
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Provisions for Small Cars

Another area of particular concern was whether or not provisions
should be made specifically for foreign or compact cars in the BART parking
lots. Although a trend toward greater development of the small car market
exists in the United States, it was felt that the parking lots should
provide parking for standard sized automobiles for the most part, and if
any spaces worked out to be less than standard size, these would be
specifically designated for compact and foreign car use only.

Another consideration was that a small car driver, given a free choice,
might well park in a larger space since more of them would be available,
and it would be easier to enter and leave the vehicle at these spaces.

Also there would be less chance of a person having his small car damaged
if he parked in a big space. In addition, the majority of small cars that
BART can anticipate will be driven by commuters who will be in a hurry to
catch a train and will undoubtedly tend to select the closest space
available.

Should very much of this hijacking of standard spaces take place by
the compact vehicles it would follow that the effectiveness of the lot
capacity would be reduced since the standard size cars would not fit into
the smaller available spaces and an unnecessary amount of disruption and
inconvenience would occur.

Entrances and Exits

A balance was sought between the number of entrances and exits and
the inconvenience that these accesses caused to sidewalk traffic. It was
also felt that street disruptions could be better handled on side streets

where possible delays in entering the parking lots could be reduced. It was
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felt that continuous curb access to parking lots should not be permitted
in any case. Most design problems in this area had to be worked out with
local officials.

Control and Security

Control and security measures to be used at BART parking lots are in
many cases unrescolved at this writing. Since, according to present
planning, BART parking will be free, the need for fencing around the lots
is reduced. If a measure of control is going to be achieved with respect
to non-BART parkers, however, and if reserved parking and preferred parking
are to be used, some form of barriers may have to be erected.

BART parking lots will be well lighted for security and convenience
purposes. Light pole design will mnot afford convenient concealment for
criminals, nor will surrounding shrubbery. Trees and shrubs will be
planned so as not to decrease the effectiveness of the lighting.

Change-of-Mode Bus to BART

BART has made extensive provisions for changing mode from bus to
rapid transit. Parking facilities and other arrangements have had to be
made for buses. BART's consultants have estimated that roughly two-thirds
of the riders will be former transit riders, and one-third will come from
the automobile. Thus, BART has worked with the local governments and feeder
agencies to insure that both autos and buses are provided for.

Areas of mutual concern have been that adequate service is being
planned for; that the buses come close to the station; that headways are
adequate to attract riders; that traffic lights are provided for turns in

and out of stations, and for passenger protection if they must cross a
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street after leaving a bus; that bus riders do not get off buses and walk
across kiss-ride lanes; that there is storage space available for midday
storage of some buses and perhaps overnight storage; that curb space is
adequate for all the bus routes serving the station; that shelters were
provided for waiting passengers; that good lighting was planned for, etc.

V. Summary of Findings

As the previous sections of the report have indicated, the success
of change-of-mode operations depends upon a combination of several
factors including: (1) a demand for change-of-mode parking, (2) a con-
venient parking location, (3) good transit service, and (4) reasonable costs.

Cities with successful change-of-mode operations are experiencing
traffic congestion and high CBD parking costs. Conveniently located lots
with adequate transit service and reasonable costs offer the commuter a
means to avoid these two problems.

The present use of change-of-mode parking can best be summarized by
listing the findings of the survey under the major headings of demand,
parking facilities, transit service, and commuter costs.

A. Factors which create a demand for change-of-mode operation

and justify the need.

1. Lack of available suitable CBD parking.

2. High cost of CBD parking. Cities with high CBD parking costs
had the most extensive use of existing change-of-mode parking;
81 percent of the change-of-mode lots were located in cities
with average daily CBD parking costs in excess of $2.

3. A desire to avoid driving in highly congested traffic.



-103~-
B. Change-of-mode parking facilities.
1. Location

a. change-of-mode lots were located from 1 to 30 miles
from the CBD.

b. bus-serviced lots were located within 13 miles.

¢. rail-serviced lots were usually located a greater
distance from the CBD.

d. bus-serviced lots were more heavily used when located
closer to the CBD,

2. Ownership

a. the majority of change-of-mode parking lots were
municipally owned.

b. several bus-serviced lots were owned by shopping centers.

c. several rail-serviced lots were owned by private
organizations.

3. Other Characteristics

a. many change-of-mode parking lots were self-park,
paved, and lighted.

b. many lots operated during off-peak hours for shoppers,
other non-work trip purposes, and for those who might leave
work early.

c. there were an average of 350 spaces per lot with
range of 10 to 7,000.

d. over one-half of the change-of-mode lots offered free parking.

e. those lots which did charge a fee tended to be located

closer to the CBD.
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C. Transit service to change-of-mode parking.

1. Most change-of-mode lots were provided with transit service
for 14 or more hours of service per day.

2. Most lots reported peak-hour transit service with headways
of 25 minutes or less.

3. Most rail-serviced lots were reported to have transit travel-
times less than auto.

4., Most bus-serviced lots were reported to have transit travel-
times greater than auto.

5. Lots with shorter transit headways were more fully used.

D. Commuter Costs.

1. Use of change-of-mode parking and public transportation
offered the commuter a cost saving over comparable travel by
automobile for each lot in the survey.

2. The total cost saving potential was the greatest with rail-
serviced change-of-mode parking, even though rail service was
slightly more expensive than bus service.

3. Sixty percent of the bus and 75 percent of the rail-serviced
change-of-mode lots provided service that was half the total
cost of comparable travel by automobile.

Although the provision of change-—of-mode parking appears to be increas-
ing, there is a tremendous potential benefit from establishing new
operations and expanding old ones. The individual benefits by avoiding
high CBD parking cost and driving in congested traffic. The community

also benefits by having fewer vehicles on the highway, reduction of all-
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day parking demand in the CBD which leaves spaces for shoppers and
others, and the revitalization of its transit services.

VI. Conclusions and Recommendations

Change-of-mode parking operations provide the commuter a competitive
alternative to travel by private automcbile. Extensive use of change-
of-mode parking operations can help relieve CBD traffic congestion and
can help free CBD parking spaces for non-work trip purposes. It is a
necessary part of effective intermodal urban transportation. Change-of-
mode parking operations, therefore, serve an important function of the
goal to establish a balanced transportation system.

The findings of this study should not limit innovation or obscure
the need for the development of change-of-mode parking operations.
Exceptions exist to almost every rule stated. There is all too little
effective use of this principle at this time due to such factors as lack
of funds, legal and administrative restraints, other pressing priorities,
and a lack of interest or apathy on the part of potential developers of
such operations. In short, no one takes the responsibility for providing
this service.

The committee recommends that change-of-mode parking be developed
wherever there is a reasonable expectation of success, but keeping in
mind the fact that parking is only one part of a change-of-mode operation.
Other components include a reliable transit service, between the facility

and the user's trip end or beginning; economic advantages; and overall
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convenience for the users. It becomes increasingly obvious that change-
of-mode operations should be designed with these components in mind,
rather than simply put together piecemeal, and that these components

be closely coordinated into a unified whole.

Figure 43 suggests one schematic approach to the development of
a change-of-mode operation. The joint approach involving planning,
implementing, and operating agencies is vital to the development of a
viable system. Once the need for the service has been determined,
alternative systems can be developed with the inputs of community
attitudes and legal and financial constraints, also giving due consideration
to the overall improvement of the door-to=-door trip. An aggressive public
information campaign is vital to the success of newly established services,
especially at new bus-serviced change-of-mode parking. Once the change-
of-mode system is operative, it is important to monitor it to uncover
changes that might be needed and to gauge the need for additional service
in other areas.

Change-of-mode operations can serve an important function in relieving
traffic congestion and reducing CBD parking demand. The principle is
simple--instead of each person driviﬁg to the CBD and parking his car,
have him park his car in the suburbs at a convenient location and ride
public transit to the CBD. Consider for a moment that a bus with 50 seated
passengers takes up 40 feet of a traffic lane and requires no downtown park-
ing. Forty automobiles with an equivalent 40 drivers and 10 passengers

requires a moving traffic lane approximately one-quarter of a mile in length
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Figure 43

An Approach to the Development of a Change-of-Mode Operation
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and a downtown surface parking lot of over 12,000 square feet. The
traffic lane could provide more efficient service and the CBD parking
spaces could serve a more productive land use.

Obviously, everyone is not about to leave his car for transit service;
however, by making the entire change-of-~mode trip as convenient as possible,
a certain number of commuters may be attracted.

Change-of-mode parking at suburban rail stations provides an extremely
convenient alternative to travel by private automobile. Travel by rail
on exclusive rights-of-way bypasses highway congestion completely.
Additional parking at many established stations or stops could attract
many potential change-of-mode parkers. In fact, modern high-speed rail
service may be underused because of the lack of parking space at the
stations and insufficient patrons within walking distance. Such is the
case in the Philadelphia area, where the Lindenwold, New Jersey, line
could handle as many passengers in an hour as they now handle in a day;
and their present severest constraint is the limited number of parking
spaces available at the stations. It appears that there is a great un-
tapped potential for additional changerof—mode parking to increase rider-
ship on existing rail rapid transit.

Change-of-mode parking serviced by bus transit, while not as wide-
spread as that serviced by rail, is playing a vital role in urban areas
without rapid rail transit systems. Successful operations, such as the
Milwaukee 'Freeway Flyer Service" from shopping center parking to the
CBD via the city's freeway system, have proved to be a competitive alter-

native to commuting by private automobile.
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Because of the flexibility of bus routing and operations, change-of-
mode parking serviced by bus is much easier to establish. Readily avail-
able parking exists at shopping centers, churches, bowling alleys, movie
theaters, civic centers, stadiums, and other places not normally used to
capacity during the work day. Securing such parking, which can most likely
be offered free to the users, can be a first important incentive to the
establishment of a change-of-mode operation. Such parking, coupled with
express bus service to the CBD, offers the urban resident an alternative
mode of travel which can prove very beneficial especially when CBD parking
costs are high.

It is certain that change-of-mode parking operations will not be
developed or even improved without support and hard work on the part of
transit operators, traffic engineers, and transportation planners. The
goals of change-of-mode operations are several as discussed in the intro-
duction of this report. They can be realized only if each individual
relates these findings to his own particular city or area(s) of

responsibility.
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Included in the appendix are 11 tables which summarize and are com-

parable to the data included in the analysis of Section II. Each table

stratifies the data by ranges of the selected variable indicating its

effects on the number of lots, spaces, autos parked, and the use of avail-

able space.
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

Table

A,

B.

The selected variables are listed below:

Distance of CBD

Change-of-Mode Parking Cost

Average CBD Parking Cost

Hours of Service

Peak-Hour Transit Headway

Peak-Hour Transit Traveltime

Time Savings (Auto-Transit)

One-Way Transit Fare

Total Daily Change-of-Mode Commuter Cost
Cost Savings (Change-of-Mode Auto)

Auto/Change-of-Mode Cost Ratio



TABLE A

DISTANCE TO CBD BY TYPE
OF TRANSIT SERVICE

DISTANCE
TO BY LOTS BY SPACES BY AUTOS PARKED BY UTILIZATION
CBD
(MIL.) BUS RAIL TOTAL BUS RAIL TOTAL BUS RAIL TOTAL BUS RAIL TOTAL
0- 0 0 0 0 0 0 0 0 0 0 .00 .00 .00
1= 1 4 0 4 4412 0 4412 4532 0 4532 .99 .00 .99
2= 2 2 3 5 1622 627 2249 1921 607 2528 1.06 .96 1.00
3- 3 4 9 13 1158 2200 3358 801 2072 2873 .74 .89 .85
4— 4 5 11 16 1688 3205 4893 1477 2140 3617 .86 72 77
o= 5 2 11 13 70 6373 6443 70 5184 5254 1.00 92 .93
6- 6 4 18 22 554 6974 7528 489 3428 3917 .88 .81 .82
i 7 2 11 13 68 2858 2926 68 2755 2823 1.00 .95 .96
8- 8 2 11 13 260 4436 4696 239 4314 4553 .91 .89 .89
9- 9 5 8 13 2353 2597 4950 972 2538 3510 .61 .95 .82
10~ 10 1) 4 10 45 1589 1634 44 1535 1579 97 .86 .87
11- 11 1 7 8 390 821 1211 249 468 717 .63 .66 .65
12~ 12 3 3 6 2200 1030 3230 1275 1030 2305 41 1.00 .70
13- 13 2 3 5 550 180 730 125 130 255 .34 .77 .60
14— 14 0 8 8 0 2400 2400 0 2141 2141 .00 .90 .90
15- 15 0 6 6 0 1302 1302 0 1089 1089 .00 .93 .93
16- 16 0 3 5 0 651 651 0 490 490 .00 .82 .82
17- 17 0 | 2 2 0 185 185 0 185 185 .00 1.00 1.00
18- 18 0 ! 4 4 0 425 425 0 305 305 .00 .69 .69
19- 19 0 | 2 2 0 79 79 0 62 62 .00 .87 .87
20- 20 0 4 4 0 367 367 0 287 287 .00 .84 .84
21~ 30 0 4 4 0 370 370 0 245 245 .00 .66 .66
TOTAL 37 139 176 15370 38669 54039 12262 31005 43267 .79 .85 .84
s
=
i




TABLE B

CHANGE-OF-MODE PARKING COST
BY TYPE OF TRANSIT SERVICE

CHANGE-OF- |
MODE PARKING BY LOTS BY SPACES g BY AUTOS PARKED BY UTILIZATION
COST !
(DOLLARS) BUS RAIL TOTAL BUS RAIL | TOTAL | BUS RATL TOTAL BUS RAIL TOTAL
i
Free 19 77 96 | 7016 21285 | 28301 | 3838 14948 18786 .65 .80 w17
10- .19 1 5 6 320 798 1118 | 294 756 1050 .91 .93 .93
20- 29 3 27 30 | 4365 6284 | 10649 | 4349 5600 9949 .89 .87 .88
30- .39 9 10 19 | 2114 2305 4419 | 2382 2374 4756 .97 .96 .96
40- 49 0 0 0 0 0 0 | 0 0 0 .00 .00 .00
50- 59 3 10 13 933 2991 3924 | 928 2736 3664 .98 .91 .92
60- .69 0 0 0 0 0 0 0 Q 0 .00 .00 .00
70- 79 0 6 6 0 1092 1092 ; O 1092 1092 .00 1.00 1.00
80- 89 0 1 1 0 467 467 | 0 467 467 .00 1.00 1.00
90- 99 0 0 0 0 0 o ' 0 0 0 .00 .00 .00
100- 150 2 3 5 622 3447 4069 | 471 3032 3503 .00 .92 .89
TOTAL 37 139 176 |15370 | 38669 54039 | 12262 31005 43267 .79 .85 .84

=¢LL~



TABLE C

AVERAGE CBD PARKING COST
BY TYPE OF TRANSIT SERVICE

=ETI=

AVERAGE
CBD BY LOTS BY SPACES BY AUTOS PARKED BY UTILIZATION
PARKING
COST BUS RAIL TOTAL BUS RAIL | TOTAL BUS RAIL | TOTAL BUS RAIL TOTAL
80- .99 2 0 2 | 1900 0 1900 350 0 350 oFi .00 o1
100- 149 7 25 32 | 4675 8715 | 13390 4470 7289 | 11759 .66 .90 .85
150- 199 0 0 0 0 0 0 0 0 0 .00 .00 .00
200~ 249 25 74 99 | 6099 13776 | 19875 4596 8406 | 13002 .85 .79 .80
250- 299 0 19 19 0 6957 6957 0 6860 6860 .00 .93 .93
300- 300 3 14 17 | 2696 6642 9338 2846 6169 9015 .97 .96 .94
301- 350 0 7 7 0 2579 2579 0 2281 2281 .00 .90 .90
TOTAL 37 139 176 | 15370 38669 | 54039 | 12262 31005 | 43267 .79 .85 .84



TABLE D

HOURS OF SERVICE BY

IYPE OF TRANSIT SERVICE : S

HOURS OF BY LOTS BY SPACES j BY AUTOS PARKED BY UTILIZATION
SERVICE :
| BUS ) RATL TOTAL BUS RATIL TOTAL f BUS RATL . TOTAL BUS . RAIL TOTAL
i { | 58
2- 2 i ! 8 9 50 720 | 770 50 542 592 1.00 .70
3- 3 3 0 3 250 0 250 105 0 105 .43 .00 43
4- 4 5 | 0 5 2850 0 2850 715 0 715 37 .00 .37
5~ 5 0 1 1 0 305 305 0 225 225 .00 T3 .73
6- 6 0 0 0 0 0 0 0 0 0 .00 .00 .00
7- 7 0 0 0 0 0 0 0 0 0 .00 .00 .00
8- 8 0 | 0 0 0 0 0 0 0 0 .00 .00 .00
9- 9 0 0 0 0 0 0 0 0 0 .00 .00 .00
10- 10 0 3 3 0 710 710 0 510 510 .00 .86 .86
1 11| 3 0 3 4775 0 4775 4846 0 4846 .99 .00 .99
12— 12 1 1 2 250 10 260 106 10 116 42 1.00 .71
13- 13 2 | 3 5 590 215 805 528 145 673 .89 .64 74
14~ 14 0 | 0 0 0 0 0 0 0 0 .00 .00 .00
15- 15 2 i 8 10 576 720 1296 418 605 1023 .70 .79 11
16— 16 0 5 5 0 400 400 0 225 225 .00 .61 .61
17% 17 0 6 6 0 1228 1228 0 892 892 .00 .79 .79
18- 18/ 0 15 15 0 2181 2181 0 2033 2033 .00 .89 .89
19- 19§ 7 24 31 3826 6974 10800 3493 2979 6472 .90 .76 .79
20- 20 11 27 38 1107 9680 10787 1055 8103 9158 .96 .93 .94
21- 21 0 1 1 0 356 356 0 300 300 .00 .84 .84
R 22 0 1 1 0 3000 3000 0 2600 2600 .00 .86 .86
23- 23 0 0 0 0 0 0 0 0 0 .00 .00 .00
24— 24 2 36 38 1096 12170 13266 946 11836 12782 .88 .95 .94
- TS l ———————mtbe e e e
TOTAL 37 1 139 176 15370 38669 | 54039 | 12262 31005 43267 .79 .85 .84
' |
| |
! rl :E H 1 |
! | | ! =
! | i ! i
| ' i T
! |
1 |




TABLE E

PEAK-~HOUR TRANSIT HEADWAY
BY TYPE OF TRANSIT SERVICE

PEAK HOUR
HEADWAY BY LOTS BY SPACES BY AUTOQS PARKED BY UTILIZATION
(MIN.) BUS RAIL TOTAL BUS RAIL TOTAL BUS RAIL TOTAL BUS RAIL TOTAL
1- 1 1 0 1 496 0 496 496 0 496 |1.00 .00 1.00
2- 2 9 25 34 11011 ' 10711 12322 1402 6606 8008 .89 .83 .84
3- 3 3 11 14 | 1422 7381 8803 1217 5812 7029 .88 .87 .88
b- 4 4 8 12 1979 {2005 3984 2130 1823 3953 .88 .85 .86
5~ 5 11 46 57 | 6462 12627 19089 5896 12051 17947 .91 2953 .91
10- 14 2 7 9 800 1986 2786 250 1666 1916 .34 .81 .71
15- 19 2 7 9 450 1322 1772 416 1043 1459 .88 .87 .87
20~ 24 0 10 10 0 635 635 0 485 485 .00 .87 .87
25~ 29 0 11 11 0 962 962 0 837 837 .00 .83 .83
30- 30 5 5 10 | 2150 310 2460 455 185 640 .34 .64 .49
31- 59 0 6 6 0 585 585 0 415 415 .00 .69 .69
60— 60| 0 3 3 0 145 145 0 82 82 .00 7 .57
TOTAL 37 139 176 15370 38669 54039 |12262 31005 43267 e .85 .84
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TABLE F

PEAK~-HOUR TRANSIT TRAVELTIME
BY TYPE OF TRANSIT SERVICE

PEAK-HOUR
TRANSIT BY LOTS BY SPACES BY AUTOS PARKED BY UTILIZATION
TRAVELTIME
(MIN.) BUS RAIL TOTAL BUS RAIL TOTAL BUS RAIL TOTAL BUS RAIL TOTAL
3- 5 1 1 2 79 86 165 74 86 160 .93 1.00 .97
6— 8 2 2 4 622 326 948 471 326 797 .85 1.00 .97
9- 11 4 5 9 4483 1731 6214 4573 1666 6239 .95 .84 .97
12- 14 2 11 13 1618 5271 6889 1918 4067 5985 1.09 .83 .87
15- 17 4 18 22 591 4728 5319 444 3503 3947 .82 4 4] A7
18- 20 7 25 32 608 8558 9166 507 7607 8114 .85 .84 .85
21- 23 3 20 23 1200 6710 7910 926 6509 7435 + 97 .91 .86
24— 26 4 17 21 831 5750 6581 657 2511 3168 .83 .84 .83
27- 29 0 11 11 0 1519 1519 0 1492 1492 .00 .97 .97
30- 32 2 8 10 102 794 896 95 751 846 .93 .95 .95
33- 35 4 4 8 2246 1095 3341 1003 1002 2005 71 .93 .82
36— 38 2 ] 3 1990 73 2063 1369 70 1439 .66 .95 .76
- 39- 41 1 6 7 500 1334 1834 125 913 1038 .25 T3 .66
42— 44 1 2 3 500 95 595 100 65 165 .19 473 o
45—~ 47 0 2 2 0 130 130 0 100 100 .00 .73 .73
48—~ 49 0 0 0 0 0 0 0 0 0 .00 .00 .00
50- 60 0 6 6 0 469 469 0 337 337 .00 .90 .90
TOTAL 37 139 176 15370 38669 54039 12262 31005 43267 .79 .85 .84
| |
i —
i i =
i ! 1
| |
|



TABLE G

TIME SAVINGS (AUTO. T.T. — TRANSIT T.T.)
BY TYPE OF TRANSIT SERVICE

TIME BY LOTS BY SPACES BY AUTOS PARKED BY UTILIZATION
SAVINGS
(MY BUS RATL TOTAL BUS RATL TOTAL BUS RATL TOTAL BUS RAIL TOTAL
(-7)-(-9) 3 3 6 395 705 1100 326 657 983 .89 .84 .87
(-4)-(-6) 4 1 5 4530 100 4630 4280 60 4340 .83 .59 .78
(-1)-(-3) 7 8 15 2593 537 3130 2746 462 3240 .96 .83 .89
0-0 14 2 23 5148 2106 7254 2737 1830 4567 .65 .81 o
1- 3 5 17 22 2197 5033 7230 1671 1745 3416 .87 .76 .78
4= 6 3 25 28 457 4393 4850 452 3749 4201 .98 .85 .87
- 9 0 15 15 0 7697 7697 0 6319 6319 .00 .85 .85
10- 12 0 12 12 0 2416 2416 0 2225 2225 .00 .89 .89
13- 15 0 19 19 0 4619 4619 0 3784 3784 .00 .88 .88
16~ 18 1 7 8 50 2841 2891 50 2823 2873 1.00 .99 .99
19- 21 0 8 8 0 1851 1851 0 1979 1279 .00 1.02 1.02
22- 24 0 4 4 0 1380 1380 0 1413 1413 .00 1.01 1.01
25- 27 0 4 4 0 515 515 0 375 375 .00 .70 .70
28~ 30 0 3 3 0 550 550 0 330 330 .00 .70 .70
31~ 33 0 3 3 0 926 926 0 654 654 .00 .78 .78
34~ 36 0 1 1 0 3000 3000 0 2600 2600 .00 . 86 .86
TOTAL 37 139 176 15370 38669 54039 12262 31005 43267 -39 .85 .84
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TABLE H

ONE-WAY TRANSIT FARE
BY TYPE OF TRANSIT SERVICE

ONE-WAY

TRANSIT BY LOTS BY SPACES BY AUTOS PARKED BY UTILIZATION

FARE

(DOLLARS) BUS RATL TOTAL BUS RATL TOTAL RUS RATL TOTAIL BUS RATL TOTAIL

$.20-.29 11 14 25 4685 12199 16884 4933 7949 12882 1.05 .65 .76
+30-.39 7 10 7 2816 5175 7991 2248 4780 7028 .80 w22 .88
.40-.59 16 64 80 6373 13479 19852 4360 11782 16142 .67 .87 .81
.60-.79 3 6 9 1496 2520 4016 721 2504 3225 .48 .99 .80
.80-.99 0 20 20 0 2134 2134 0 1663 1663 .00 .78 .78

1.00-1.19 0 17 17 0 2193 2193 0 1622 1622 .00 .74 74

1.20-1.39 0 8 8 0 969 969 0 705 705 .00 73 o

TOTAL 37 139 176 15370 38669 54039 12262 21005 43267 79 .85 .84
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TABLE

I

TOTAL DAILY CHANGE-OF-}iODE COMMUTER COST -
BY TYPE OF TRANSIT SERVICE

CHANGE-OF
MODE BY LOTS BY SPACES BY AUTOS PARKED BY UTILIZATION
TRAVEL COST
(DOLLARS) |  BUS RAIL TOTAL |  BUS RATL TOTAL BUS RAIL TOTAL BUS RAIL TOTAL
¥
1.20- 1.49! 3 4 7 | 4054 753 4807 4174 753 4927 1.03 1.00 1.02
1.50- l.?&; 2 8 10 | 508 3279 3787 473 2196 2669 .88 .69 .72
1.75- 1.90 3 i 10 | 568 3110 3678 425 2241 2666 .81 79 .80
2.00- 2,241 4 12 16 961 3666 4627 781 3277 4058 .88 .91 .90
2.25- 2.49 8 21 29 2938 5160 8098 2984 4910 7894 .89 .89 .89
2.50- 2.74 5 13 18 748 7085 7833 494 4014 4508 .63 .82 Tk
2.75- 2.99 1 11 12 200 3821 4021 184 3742 3926 .91 .90 .90
3.00- 3.24 1 11 12 55 4529 4584 55 3995 4050 1.00 .80 .81
3.25- 3.49 1 7 8 290 1030 1320 227 978 1205 .78 .93 .91
3.50~ 3.74 2 6 8 1457 897 2354 276 852 1128 53 .93 .83
3:.75= 3,99 2 5 7 105 953 1058 99 468 567 .94 .71 w37
4.00- 4,24 3 9 12 2490 1502 3992 1494 1434 2928 52 .96 .85
4.24-  4.49 ] 4 5 496 656 1152 496 456 952 1.00 .89 .91
4.50- 4.74 1 3 4 500 178 678 100 170 270 LY .97 .78
4.75- 4.99 0 3 3 0 219 219 0 167 167 .00 .81 .81
5.00- 5.24 0 2 2 0 375 375 0 295 295 .00 .86 .86
5.25- 5.49 0 3 3 0 423 423 0 330 330 .00 .79 .79
5.50- 5.74 0 3 5! 0 237 237 0 137 137 .00 o Wl
5.75- 5.99 0 3 3 0 426 426 0 345 345 .00 i a7 ic
6.00- 6.24 0 1 1 0 80 80 0 70 70 .00 .87 .87
6.25- 6.49 0 1 1 0 40 40 0 20 20 .00 .50 .50
6.50- 6.74 0 1 1 0 150 150 0 80 80 .00 o .53
6.75- 6.99 0 0 0 0 0 0 0 0 0 .00 .00 .00
7.00- 7.24 0 1 1 0 100 100 0 75 75 .00 <19 .75
TOTAL 37 139 176 15370 38669 54039 12262 31005 43267 .79 .85 .84
L
=
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COST SAVINGS
BY TYPE OF TRANSIT SERVICE

s

COST BY LOTS BY SPACES

SAVINGS

{(DOLLARS) BUS RATL TOTAL BUS RATL
S50~ T4 2 0 2 | 3975 0
75- 99 1 0 1 ; 22 0
100- 124 0 2 2 0 186
125- 149 0 2 2 | 0 261
150~ 174 1 3 4 1 290 681
175- 199 3 3 6 526 670
200- 224 7 5 12 4246 1720
225- 249 3 6 9 330 3291
250~ 274 7 12 19 2121 2294
2,75~ 299 0 13 13 0 3772
300- 324 4 9 13 506 1264
325- 349! 5 7 12 814 4218
350~ 374: 1 7 8 390 705
375- 399 1 7 8 50 1514
400~ 424 2 6 8 2100 987
425~ 449 0 8 8 0 1577
450~ 474 0 9 9 0 2305
475- 499 0 3 3 0 1285
500~ 524 0 5 5 0 672
525~ 549 0 9 9 0 5121
550~ 574 0 6 6 | 0 1863
575~ 599 0 5 5. 0 1701
600~ 624 0 2 2 0 740
625- 649 0 0 0 | 0 0
650~ 6.74 0 1 1 | 0 310
6.75- 69 0 3 3 3 0 747 |
7.00- 72 0 0 0 ! 0 0
725~ 74 0 0 0 o | 0.
750~ 77 0 1 ;3 0

466

TABLE J

BY AUTOS PARKED

BY UTILIZATION

TOTAL . BUS RAIL TOTAL BUS RAIL TOTAL
3975 4100 0 4100 1.02 .00 i 1.02
22 21 0 21 .95 .00 .95
186 0 146 146 .00 .80 .80
261 0 229 229 .00 .85 .85
971 227 653 880 .78 .88 .81
1196 491 670 1161 .92 1.00 .96
5966 2841 1464 4305 .75 .96 .83
3621 181 2440 2621 i .91 .87
4415 1700 1884 3593 .76 .90 .80
3772 0 3560 3560 .00 .86 .86
1770 400 1146 1546 .74 .88 .81
5032 773 810 1583 .88 .51 .67
1095 249 555 804 .63 .80 .78
1564 50 705 755 1.00 .63 .68
3087 1220 851 2071 YA .82 )
1577 0 1657 1657 .00 1.00 1.00
2305 0 2222 2222 .00 .89 .89
1285 0 1249 1249 .00 .97 .97
672 0 645 645 .00 .96 .96
5121 0 4631 4631 .00 .91 .91
1863 0 1869 1869 .00 1.00 1.00
1701 0 1411 1411 .00 79| .79
740 0 738 738 .00 .99 | .99
0 0 0 0 .00 | .00 | .00
310 0 238 238 .00 | .76 | .76
747 0 709 709 .00 .88 .88
0 0 0 0 .00 .00 .00

0 0 0 0 .00 .00 .00
466 0 266 266 .00 .51 Sl
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TABLE J (CONT.)

COST BY LOTS BY SPACES BY AUTOS PARKED BY UTILIZATION
SAVINGS
(DOLLARS) | BUS RAIL TOTAL BUS ; RAIL . TOTAL BUS RATIL TOTAL BUS RAIL TOTAL
175~ 799 0 0 0 0 I 0 0 0 0 0 .00 .00 .00
800- 824 0 3 3 0 ! 177 177 0 140 140 .00 .75 .75
825- 849 0 1 1 0 i 42 | 42 0 42 42 .00 1.00 1.00
850~ 901 0 1 1 0 : 100 100 0 75 75 .00 .75 .75
TOTAL 37 139 176 15370 . 38669 54039 12262 31005 43267 .79 .85 .84

i
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TABLE K
AUTO/CHANGE-OF-MODE COST RATIO
- , BY TYPE OF TRANSIT SERVICE .
AUTO CHANGE-
OF-MODE COST BY LOTS BY SPACES BY AUTOS PARKED BY UTILIZATION
RATTIO — Cel
BUS RATL , TOTAL BUS RATL TOTAL BUS  RAIL TOTAL BUS RAIL TOTAL
1.29-1.33 ¥ 0 1 22 0 22 21 0 21 .95 .00 .95
1.34-1.37 2 0 2 3975 0 3975 4100 0 4100 1.02 .00 1.02
1.38-1.47 0 0 0 0 0 0 0 0 0 .00 .00 .00
1.43-1.47 0 0 0 0 0 0 0 0 0 .00 .00 .00
1.48-1.53 2 0 2 790 0 790 352 0 352 .51 .00 .51
1.54-1.59 1 0 1 60 0 60 55 0 55 .91 .00 .91
1.60-1.66 2 3 5 1455 410 1865 280 315 595 .58 o712 .66
1.67-1.73 1 6 7 45 888 933 44 736 780 .97 5 .78
1.74-1.81 1 6 7 496 250 747 496 222 718 1.00 .88 .90
1.82-1.89 5 12 17 3147 1693 4840 2750 1284 4034 .73 .85 .81
1,90-2.00 3 14 17 50 2024 2074 50 1898 1948 1.00 .93 .94
2.01-2.10 5 11 16 2576 1160 3736 1738 1046 2784 .62 .89 .80
2,11-2.21 3 17 20 1308 7338 9146 1219 6333 7552 .90 .84 .85
2.22-2.34 4 15 19 600 4765 5365 345 1450 1795 .53 .70 .67
2.35-2.49 2 10 12 348 2416 2764 349 2231 2580 1.00 .84 .91
2.50-2.66 4 10 14 419 1803 2222 389 1444 1833 .94 .83 .86
2.67-2.85 1. 15 16 79 7349 7428 74 6618 6692 .93 .90 .90
2.86-3.07 0 12 12 0 5284 5284 0 | 5259 5259 .00 .94 .94
3.08-3.32 0 5 5 0 2298 2298 0 1756 1756 .00 .87 .87
3.33-3.64 0 3 3 0 491 491 0 413 413 .00 .85 .85
TOTAL 37 139 176 15370 38669 54039 12262 31005 43267 W o .85 .84
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