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SECTION 1

1. Report Availability

. National Technical Information Services
. FTA Regional Repositories

2. Abstracts of FTA Sponsored
Research Reports






AVAILABILITY OF FTA REPORTS

NTIS REPORTS - These reports are available from:

1. Available for purchase directly from
National Technical Information Services

2. Inter-library arrangements with any of
the FTA Regional Repositories

NON-NTIS REPORTS - These reports are available through an:

1. Inter-library arrangement from selected
FTA Regional Repositories:

Department of Transportation Library
Northwestern University Library
University of California-Berkeley
Indiana University

Transportation System Center

cacgoe

NTIS/NON-NTIS REPORTS - All of the reports listed in this
compendium are available from the
Transportation Research Information
Center in limited number, afterwhich,
they are available from the above
listed locations.

Information regarding the availability of reports listed in this
compendium can be obtain by submitting a written request
<please include self address label(s)> to:

Federal Transit Administration

Office of Technical Assistance and Safety
Transportation Research Information Center
400 7th Street, S.W., Room 6100
Washington, D.C. 20590

ATTN: Pauline A. D'Antignac

(PLEASE LIMIT INFORMATION REQUEST TO 10 REPORTSYS)






National Technical
Information Services






About NTIS

The National Technical Information
Service (NTIS) is a self-supporting
agency of the U.S. Department of
Commerce and the largest single
source for public access to
Federally produced information.

NTIS was established as a
Publications Board by President
Harry S Truman in 1945. Its original
function was to review World War |
scientific and technical documents
and determine what could be
released to the public.

Eventually, Congress ordered
the Department of Commerce to
operate a national clearinghouse to
collect and distribute scientific,
technical, and engineering
information. In 1970, the national
clearinghouse was re-established
as NTIS.

NTIS announces summaries of
more than 70,000 completed and
120,000 ongoing U.S. and foreign
Government-sponsored R&D and
engineering activities each year.

NTIS is sustained by its sales
revenue. NTIS salaries, marketing,
postage, and all other operating
costs are paid for from this
revenue.

What does NTIS information

The NTIS collection of 2 million works
covers current technologies, business
and management studies, foreign and
domestic trade, environment and energy,
health and the social sciences,
translations of foreign reports, general
statistics, and hundreds of other areas.
The material is not limited to printed
reports and documents. NTIS also
provides information in electronic formats
including 2,050 datafiles on tape, 860
datafiles on diskette, 1,880 software
programs on tape, 370 software
programs on diskette, and 23 titles on
CD-ROM.

cover:

All NTIS materials are permanently
available. When Government agencies
and their contractors forward reports and
other items to NTIS, these items are
entered into the NTIS computerized
bibliographic database and become part
of the NTIS archive. The database is
available to the public through a number
of commercial online vendors,

Where does the information come from?

From Worldwide Sources

More than 200 Federal agencies
contribute to the NTIS collection,
including the National Aeronautics and
Space Administration, the Environmental
Protection Agency, the National Institute
of Standards and Technology, the
National Institutes of Health, the
Departments of Agriculture, Defense,
Energy, Commerce, Interior, Health and
Human Services, and Transportation.

NTIS adds approximately 70,000 new
works to its collection annually. Coverage
is worldwide; nearly one-third of new
additions to the collection now come from
foreign sources, including Japan, East
Europe, and Russia.

From Joint Ventures

‘Legislation passed in 1988 authorized

NTIS to work with private industry to build
strategic alliances through the use of
contracts or cooperative agreements with
the private sector, individuals, firms, or
other organizations. As a result of the
legislation, NTIS established its Joint
Ventures Program. This unique program
allows NTIS to enter into joint ventures
with businesses to create new information
products from Government-produced
data and software. In addition, NTIS is
looking for partnerships to open new
channels of sales and distribution for
Federal information products. For more
information about Joint Ventures with
NTIS, call 703/487-4674.



How to Order from NTIS

How to Order

Telephone Orders 703/487-4650
The NTIS Sales Desk is available
between 8:30 a.m. and 5:00 p.m.,
Eastern time. (TDD for the hearing
impaired 703/487-4639.)

Mail Orders
Send orders to: NTIS, Springfield, VA
22161. Do not mail Rush Orders.

FAX or Telex Orders
FAX—703/321-8547. For assistance,
call 703/487-4679.

International Telex—64617.

FAXing your order? Just use the
form—or a photocopy of it—

QuikSERVICE—Online Ordering

QuikSERVICE enables customers to
place orders directly into the NTIS
system electronically. QuikSERVICE:
« Speeds up orders
» Provides for rush processing requests
« Displays any order placed with NTIS
during the past six months
+ Displays orders that are still being
processed
QuikSERVICE displays the cost,
availability restrictions, and the approxi-
mate time of shipment.
The $3 handling fee is waived for all
orders placed with QuikSERVICE.
For more information and an applica-
tion for NTIS QuikSERVICE, call
703/487-4650 and ask for PR-846/CAU.

International Orders
Customers outside the United States

may find it more convenient to order from
one of the NTIS international cooperating

organizations
NOTE: Orders from foreign destina-
tions are subject to foreign prices.

Ordering Through Online Services
Through DIALOG, ORBIT, and STN you
can order NTIS products online. Inquiries
should be addressed to:
DIALOG, 800/334-2564
OCLC, 800/848-5800,
in Ohio 800/848-8286
ORBIT, 800/456-7248,
in Virginia 703/442-0900
STN, 800/848-6533,
in Ohio 800/848-6538

Crder by phone or FAX;or
fastest service!

NTIS FAX Direct-A Free
Information Service from NTIS
NTIS distributes—directly to your Fax
machine—free subject-specific lists of
the scientific, technical, and busi-
ness titles requested most often by
NTIS customers.

To access this service, just call
703/487-4099 from any touchtone
phone, and you will be connected to
a computer-generated program.
Press “1" to get the latest Guide to
NTIS Most Frequently Requested
Titles— a master listing of the subject

! specific lists. Once you have the

Guide, you can request individual
lists by entering their identifying
code numbers on your touchtone
phone.

(This service is not available from a
rotary dial phone.)

How to Pay

Credit Card
American Express, MasterCard, or VISA.

Check or money orders
Payable to NTIS in U.S. dollars drawn on
a U.S. bank.

NTIS Deposit Account

This convenient debit account service

makes it easy to order from NTIS. The

advantages include:

« An account number to simplify all
ordering

» Use of NTIS QuikSERVICE for
ordering

» Monthly statements with detailed
transactions and routing information

+ A free subscription to NT/S NewsLine

To open an NTIS Deposit Account, use

the form

Purchase order

Add $7.50 to the total order (U.S.,
Canada, and Mexico only). If you do not
send full payment with your purchase
order, a late payment charge is applied
to all billings more than 30 days overdue.

A $3 handling fee per order applies
to orders from the U.S., Canada,
and Mexico. For other countries, the
handling fee is $4 per order.
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Special Delivery
Options

Rush Service
Technical report rush orders are gener-
ally shipped the next day by overnight
courier in the U.S. or by Air Mail to
Canada, Mexico, and other countries.
Add $15 for each item. For customers
outside the U.S., Canada, and Mexico,
add $25.
To order call 1-800-553-NTIS (6847).
Outside the U.S. call 703/487-4650.

Computer Product Rush Service
Rush orders of computer products are
charged the same as technical report
rush orders if the computer product is in
stock.

If the diskettes or tapes need to be
produced, they are processed by NTIS
within five business days at the following
rates:

Diskettes, add $25 per title. Rush fees
for tapes range from $50 to $100.

Outside the U.S., Canada, and
Mexico: diskettes, add $35 per title. Rush
fees for tapes range from $60 to $130.

To order call, 1-800-553-NTIS (6847).
Outside the U.S., call 703/487-4650.

Air Mail

Orders are shipped surface mail to
countries other than the U.S. unless Air
Mail is requested.

Air Mail for printed reports is $4 per
report to Canada and Mexico and $8 per
report to other countries.

Air Mail for microfiche is $1 per report
to Canada and Mexico and $1.25 per
report to other countries.

Pickup Service

Orders may be picked up at the NTIS
Bookstore at 5285 Port Royal Road,
Springfield, Virginia (I1-495, exit 5 west)
between 8:30 a.m. and 5:00 p.m. The $3
handling fee is waived. Customers may
also use the references at the Bookstore
to identify needed information.

Additional
Iinformation

Order Numbers

Each individual NTIS title has a unique
ordering number. Always use this
number to speed your request. It is
provided in each NTIS product descrip-
tion.

If you do not have an order number,
NTIS can provide one if you have a
complete title. Write or call the NTIS
Research Services, 703/487-4780.

A limit of three titles will be identified by
telephone. Help is available from 8:30
a.m. to 5:00 p.m., Eastern time.

Prices

Prices are usually identified with a price
code. To convert price codes to a dollar
amount see page 44. To get additional
price schedules, call 703/487-4650 and -
ask for PR-360-3/CAU for U.S., Canada,
and Mexico. For other countries, ask for
PR-360-4/CAU.

Handling Fee

A $3 handling fee per order applies to
orders from the U.S., Canada, and
Mexico. For other countries, the handling
fee is $4 per order.

The handling fee does NOT apply to
Rush orders, NTIS QuikSERVICE,
Pick-up orders, Subscriptions, or SRIM
(Selected Research in Microfiche).

Postage & Shipping

Orders are sent First Class or equivalent
in the U.S. Orders to other countries are
shipped surface mail unless Air Mail or
courier service is requested. See Air Mail
above for rates.

Tracing an Order

If you have questions about your order,
write or call NTIS Customer Services at
703/487-4660 between 8:30 a.m. and
5:00 p.m., Eastern time.

Discounts for Technical Reports
A 25 percent discount is available for
most documnents if five or more copies of
a single title are ordered at the same
time and shipped to the same address.
For discounts on more than 100 copies,
call 703/487-4650.

Library Discount

Academic libraries can receive a 10
percent education credit on orders.

Call the Deposit Account Department at
703/487-4064 for information.

Refund Policy

NTIS does not permit return of items for
credit or refund. NTIS will replace items if
an error is made in filling the order or if
the item is defective.

Original Stock

After the original stock of a technical
report is exhausted, NTIS reprints
directly from the master archival copy.
These printed-to-order copies are the
best possible reproductions.

Holiday Openings

The NTIS Sales Desk, Bookstore, and
Customer Services are open from 8:30
a.m. to 5:00 p.m., Eastern time on four
Federal holidays: Martin Luther King,
Jr.'s Birthday, Washington's Birthday,
Columbus Day, and Veterans Day.

Charge your order!

703/487-4650
8:30 a.m. to 5:00 p.m., Eastern

f==—
| VISA |
[




N



Please PRINT or TYPE.

Please PRINT or TYPE.

L O

U.S. DEPARTMENT OF COMMERCE u or FAX this form 703/321-8547

Technology Administration " r 3 ’
National Technical Information Service For RUSh_Serv'ce_1 800. 553 NTIS ‘
Springfield, VA 22161 Rush service is available for an additional fee by calling the

L number above. Rush orders are usually shipped next day by
To order subscriptions, call 705/487-4630. overnight courier in the U.S. or by Air Mail outside the U.S.
TDD (To place orders), call 703/487-4639. Do not mail rush orders.

DTIC Users Code
[ Charge my NTIS Deposit Account __ _ _ _ __ -

Date Contract No.
Last six digits - _ .
i = el
chagemy O ok O S D
Company .
Last Name First Initial Aocount No.
Exp. Cardholder's name
Title
(] Check/Money order enclosed for
Street Address y $ (Payable in U.S. dollars)

[ Bill me %—Add $7.50 per order if full payment does not

accompany order. Purchase orders only accepted from
City/State/ZIP Government agencies, educational institutions, or corporations
in the U.S., Canada & Mexico.

Attention
Purchase Order No

Telephone number FAX number

For the latest NTIS price code conversion table, call
703/487-4650 and ask for list PR-360-3 (domestic) or
PR-360-4 (foreign).

> Order Se'ection i s e e

| Quantity Specify density l
Enter NTIS order numbers Customer' | Unit | Paper Micro-.[ for tape ordars Internat'l | TOTAL
(Ordering by title alone will delay your order) Routing Price | Copy |fichett! Other | 1600 bpi | 6250 bpi | Air Mail | PRICE
(up to 8 digits) i | (see reverse)j
|
ik 'HDS 1 |
| i
3. /HDS i ’
‘3 1
4. HDS i |
| \
5. HDS | | | |
6. HDS | | |
! | | i
7. HDS | 1 | !
8. HDS | f |
| i | ! i
9. HDS | i ; l !
| R ‘ ,
10. HDS : | 1 | | |
SUBTOTAL from other side
INTIS will label each item with up to eight characters of your organization's routing code. U.S.. Canada & Mexico—$3
"Microfiche is available for most paper copy reports. Other countries—$4
If microfiche is not specified, paper copy will automatically be shipped. % Billing Fee, add $7.50
GRAND TOTAL |

All prices subject to change

PR-OFA 2/20/33 [T X
All previous versions of this order form are obsolete __ OVER—Order continued on reverse




Please PRINT or TYPE.

> Order Selection (Cont.)

NTIS Side 2

Specify density

Quantity

Enter NTIS order numbers
(Ordering by title alone will delay your order)

Customer
Routing
(up to 8 digits)

for tape orders |niernat|
Air Mail

see below)

Unit
. Price

TOTAL
PRICE

' Paper Micro- P s
Copy fiche = Other 1600 bpi | 6250 bpi

11,

12.

13.

14.

15.

16.

17.

18.

19.

|
20. |
21, |

22,

23.

24.

25. ‘

> FREE Catalogs & Information

Call (703) 487-4650 and ask for any of the following catalogs

B PR-827 - NTIS Products & Services Catalog

PR-858 - Tour NTIS by Video Tape. NTIS-The Competitive
Edge, is available. The 8-minute tape gives an overview of NTIS
and its activities.

PR-797 - NTIS Alerts (formerly Abstract Newsletters)
PR-888 - CD-ROMs & Optical Discs Available from NTIS
PR-868 - Environmental Highlights

PR-758 - Environmental Software & Datafiles

PR-882 -
Catalog

Central & Eastern Europe Business Information

B PR-746 - Directory of Federal Laboratory Resources

B PR-821 - Health Care Financing Administration Manuals

B PR-895 - Catalog of Federal TQM Documents

For an NTIS price code conversion table, call 703/487-4650.

Subtotal
ENTER on the other side. I~

> International Air Mail —

Paper copy reports and microfiche copies are shipped surface
mail unless Air Mail is requested.

Canada and Mexico add $4 per paper copy report;
$1 per microfiche copy.

Other countries add $8 per paper copy report;
$1.25 per microfiche copy.

Computer products are shipped by overnight courier at no
extra cost.

For more order forms, call 703/487-4650 and ask for PR-OFA.
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NTIS PRICE SCHEDULES

U.S., CANADA & MEXICO - EFFECTIVE OCTOBER 1992

NTIS uses price codes to indicate the cost of items sold. The following schedules convert
these codes into actual prices for customers in the U.S., Canada, and Mexico.

Microfiche & Printed Reports Diskettes &
N CD-ROM
rice
Code Price Code Price Price
A0T e, $9.00 EO1 oo, $12.50 Code Price
AD2 .. 12.50 EO2 v, 15.50 | 9]0 ) [P $55
T 17.50 EO3 oo, 17.50 DO2.....cccueenee. 90
A04 through A0S ...... 19.50 EO4 oo, 20.50 DO3............... 140
A06 through A09 ...... 27.00 EQ5 oo 22 50 D04 ...vviiiiesins 195
A10 through A13 ...... 36.50 EO6 o 25.50 DOS ......ccun.... 250
A14 through A17 ......44.50 EO7 oo, 28.50 D06 .......cuce. 300
A18 through A21 ...... 52.00 EO8 oo 32.00 B 07 SER——— 360
A22 through A25 ...... 61.00 EQQ .o, 35.00 DO8............... 410
A99 Contact NTIS E10 oo, 38.00 B0 - 460
for price E11 v, 41.00 B [0 S O— 520
E12 o, 45.00 DI .cocccvieairee 570
E13 o, 48.00 D2 caiisminieis 630
Price E14 ... 52.00 DI3 680
Code Price E15 o, 56.00 DA ovniieenas 740
NOT o $65.00 E16 oo, 62.00 B [ 790
NO2 irivsssssusmamsssssassms 59.00 E17 oo, 67.00 5] [ ——— 840
N 01 TR 20.00 E18 oo, 72.00 [ |7 SRR 890
' E19 oo, 80.00 D18...... ssessasis 950
Price E20 ........... 92.00 D19.........e. 1,000
E99 Contact NTIS D99 Contact NTIS
for price for price

Discounts—A 25% discount is available for most
documents if 5 or more copies of a single title are ordered
at the same time and shipped to the same address. For
discounts on more than 100 copies, call (703) 487-4650.

Prices are subject to change.

These prices are for the U.S., Canada, and Mexico only. For the most recent schedule,
write or call 703/487-4650 and ask for PR-360-3/CAU. )
For customers in other countries, ask for PR-360-4/CAU.

-13-

Magnetic Tapes
Price
Code. Price
(0]} Eee—— $180
TO2 ... 240
TO3 ..o 360
TO4 ............... 480
TO5 ..o 590
TOB iisissnssncsnsio 710
TO7 e 820
TO8 ... 940
10— 1,050
T10 e 1,160
T 1,270
| [ p—— 1,390
T13 e 1,500
T4 ............ 1,620
TI5 wossisesssos 1,740
T16 o 1,850
T17 . 1,960
L | - E— 2,080
T19 e 2,190
T99 Contact NTIS
for price
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NTIS PRICE SCHEDULES

OTHER COUNTRIES

EFFECTIVE OCTOBER 1992

NTIS uses price codes to indicate the cost of items sold. The following schedules convert
these codes into actual prices for customers outside the U.S., Canada, and Mexico.

Microfiche & Printed Reports

Price Price
Code Price Code Price
70 1 It $18.00 EO1 .......... $25.00
70— 25.00 | =524 m— 31.00
A3 s 35.00 EO3 ............ 35.00
A04 through A0S ...... 39.00 EO4 ............ 41.00
AO06 through A09 ...... 54.00 | =0 [T p— 45.00
A10 through A13 ...... 73.00 EO6 ............ 51.00
A14 through A17 ...... 89.00 =0y grem—— 57.00
A18 through A21 ....104.00 EOS8 ............ 64.00
A22 through A25 ....122.00 EQ9 ............ 70.00
A99 Contact NTIS E10 s 76.00
for price E11........... 82.00
E12 ... 90.00
= fc T—— 96.00
_— El4 ... 104.00
Code Price =4 1S TR 112.00
NO1 sseovssssssrns $85.00 | =5 1 T—— 124.00
INO2. ool BTt 75.00 E17 s 134.00
[\ [01C R 40.00 E18 .......... 144.00
| 5 £e [— 160.00
E20 .......... 184.00
E99 Contact NTIS
for price

Discounts—A 25% discount is available for most
documents if 5 or more copies of a single title are ordered
at the same time and shipped to the same address. For
discounts on more than 100 copies, call (703) 487-4650.

Prices are subject to change.

Diskettes &
CD-ROM
Price
Code Price
DOT ..o $110
| B]0 - 180
DO3............... 280
D04 ............... 390
B0 LT — 500
D06 ............... 600
DO7 ...ccceunes 720
D08 ............... 820
DO9............... 920
D10............ 1,040
D] & —— 1,140
Di12........... 1,260
D13 iisneveanns 1,360
Di14......... 1,480
D15............ 1,580
D)y { S — 1,680
D17 ............ 1,780
D18............ 1,900
B} [ J— 2,000
D99 Contact NTIS
for price

These prices are for countries other than the U.S., Canada, and Mexico.
For the most recent schedule, call 703/487-4650 or use the form on page 43

and ask for PR-360-4/CAU.

Customers in the U.S., Canada, and Mexico should

ask for PR-360-3/CAU.

-14-

Magnetic Tapes

Price

Price

Contact NTIS
for price
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REPORT AVAILABILITY

0 Purchase from: National Technical Information Service (NTIS)
5285 Port Royal Road
Springfield, Virginia 22161

Order Desk : (703) 487-4650

0 Interlibrary loan arrangement. Loan copies of FTA-sponsored
reports have been deposited with Regional Repositories.
Reports are available to the public through an interlibrary
loan arrangement with the following:

1.  Lawrence E. Leonard
Main Librarian
Department of Transportation Library
400 7th Street, S.W.
Washington, D.C. 20590
(202) 366-0741

2.  Jo Cates
Main Librarian
Transportation Library
Northwestern University Library
Evanston, Illinois 60208-2300
(708) 491-5273

3. Michael Kleiber
Director
Inst. of Transportation Studies Library
412 McLaughlin Hall
University of California-Berkeley
Berkeley, California 94720
(510) 642-3604

4. Eleanor Horton
Main Librarian
ATE Management & Service Co., Inc.
Library - Suite 700
49 East Fourth Street
Cincinnati, Ohio 45202
(513) 381-7824 or (800) 543-1944

-17-



FTA Regional Repositories Continued:

5. George M. Smerk
Professor
Institute for Urban Transportation Library
Indiana University
Bloomington, Indiana 47401
(812) 335-8143

6. Dr. Toby Pearlstein
Chief Librarian and Archivist
State Transportation Library/MBTA
Ten Park Plaza
Boston, Massachusetts 02116
(617) 973-8000

% Lillian Culbertson
Main Librarian
Chicago Transit Authority Library
Merchandise Mart
P.O. Box 3555
Chicago, Illinois 60654
(312) 664-7200

8. Lynn Sirignano
Librarian
Inst. of Transportation Studies Library
419 GSM
University of California-Irvine
Irvine, California 92717
(714) 856-5985

9.  Terence W. Casidy
Main Librarian
SEPTA Library - Room 153
814 Chestnut Street - 11th Floor
Philadelphia, Pennsylvania 19107
(215) 580-7387

10. JoAnn Calzonetti
Librarian
National Transportation Center
Evansdale Library - Box 6105
West Virginia University
Morgantown, West Virginia 26506-6105
(304) 293-4695

.



FTA Regional Repositories Continued:

11. Rose Gandee
Main Librarian, American Public
Transit Association (APTA)
Information Center
1201 New York Avenue, N.W.
Washington, D.C. 20005
(202) 898-4089

12. Document Department
Rensselar Polytechnic Institute
Folsom Library
Troy, New York 12180-3590
(518) 266-8332

13.  Susan Dresley
Main Librarian
Technical Information Center, DTS-930
Transportation Systems Center
U.S. Department of Transportation
Kendall Square
Cambridge, Massachusetts 02142
(617) 494-2117

14. Erica Linke
Librarian
Hunt Library - Technical Services
Carnegie Mellon University
Schenley Park
Pittsburgh, Pennsylvania 15213
(412) 268-2441

15. John R. Haak
University Librarian
Thomas Hale Hamilton Library
University of Hawaii
2550 The Mall
Manoa/Honolulu, Hawaii 96822
(808) 948-7205

16. S.W. Mothershed
Director of Libraries
3100 Cleburne
Houston, Texas 77004
(713) 527-7121

-19-



FTA Regional Repositories Continued:

17. Jane Janiak
Main Librarian
Port Authority of N.Y. & N.J.
Library - 54 North
One World Trade Center
New York, New York 10048
(212) 466-4062

18. Harold Wiren
Main Librarian
Engineering Library, FH-150
University of Washington
Seattle, Washington 98195
(206) 543-0740

19. David E. Bloxsom
Document Expediter
Library of Congress - Unit X
Documents Expediting Project
Exchange & Gift Division
Washington, D.C. 20540
Attn: Joseph Mahar
(202) 707-0527

20. Sheila Nollen
University Library
Western Illinois University
Macombs, Illinois 61455
(309) 298-2723

21. Barbara Russo
Librarian
Washington State Department of Transportation
Transportation Building
Olympia, Washington 98504-5201
(206) 753-2107

22. Suzanne Crowthers
Manager, UMTRIS
Transportation Research Board
National Academy of Sciences
2101 Constitution Avenue, N.W.
Washington, D.C. 20418
(202) 334-3262

-20-



FTA Regional Repositories Continued:

23. Chris Zelinger
Rural America
Center for Community Transportation
725 15th Street, N.W., Suite 900
Washington, D.C. 20005
(202) 628-1480

24. Fay Meek
CALTRANS
CALDOT Library
P.O. Box 942874 - Room 1430
Sacremento, California 94274-0001
(916) 654-4601

If you require additional information on any of the above named

FTA Regional Repositories please contact:

Pauline A. D'Antignac
Transportation Management Specialist
Federal Transit Administration

Office of Technical Assistance and Safety
Transportation Research Information Center

400 7th Street, SSW., Room 6100
Washington, D.C. 20590

~2 ]~






Abstracts
of
FTA Sponsored

Research Reports






Technical Report Documentation Page

1. Repert No. 2. Government Acces

FTA-TGM-11-92-1

PB 92-220532

3. Rectipiont's Caraieg No.

sion Ne. (NTIS)
UMTRIS/FTA SECTION

4, Tirle ond Subtitie

1691 STATISTICAL SUMMARIES

$. Report Dave
May 15. 1992

8. Performing Orgenizetion Code

8. Parforming Orgenizetion Repert No

—7[. Ayrther's)
Jo Tucci

9. Periorming Orgonization Name end Aadress

Federal Transit Administration, TGM-11
40C 7th St. S.W.
Washington, D.C. 20590

10. Work Unit No. (TRA!S)

11. Contrect ar Grant No.

13. Type of Report and Periog Coverad

12. Sponsering Agency Name and Address
U.8. Department of Transportation
Federal Transit Administration (FTA)
400 7th Street, S.W.
Washington, D.C. 20590

FY'91 Summaries

14. Spensoring Agency Code

TGM-11

18 Supplementary Novres

6. Abstrac!

The "Fiscal Year 1991 Statistical Summa
analyzed data on the distribution and u
discretionary program funds for transit

govermments.

are the principal scurce of Federal financial aid to urban and
non-urban areas for mass transportation.
from the capital, operating, and planning assistance grants
awarded in fiscal year 1991 to transit authorities, states,
metropolitan planning agencies, and other units of local

The Federal Transit Administration (FTA) obligated a

ries" present selected
se of variaus formula and
The programs discussed

The data is compiled

total of $3.3 billion in Fiscal Year 1991.
and the remaining 2% for planning assistance.

Of this about 73% was
programmed for capital purposes; 25% for operating experditures,
The urbanized areas

grant funds obligated (funds for Washin
included). The document includes over
tables describing different aspects of
They include both overview material and

systams.) In FY 1991 a table was added
involvement in busways and HOV lanes.

with populations over 1 million received about 73% of the total

some individual urban modes (most notably rail cars and ferry

gton, D.C. Metro not

50 charts, graphs, and
the FTA grant programs.
specifics on funding of

showing FTA's financial

17. Key Werés

Use of various Formula and Discretionar;
program funds to urban and non-urban
areas for mass transportation.

18. Diswribution Statement _ Report available to the
public through the National Technical
/ Information Service (NTIS)

5285 Port Royal Road

Springfield, Virginia 22161

(703) 487-4650

19. Security Classif. (of this repert)

unclassified

2. Secunty Classif. (of this page)

unclassified

1. Ne. of Pages | 22. Price (NTIS)

A06

FPorm DOT F 1700.7 (8-72)

Reproduction of completed page outhorized

-25-



Technical Report Documentation Page

1. Reser' No. 2. Governmen' Accession No. (an) 3 Infomtion Sys:e.m
-NY-11- - UMIRIS/FTA i ;
FTA-NY-11-0040-92-1 PB 92-215029 /FTA Section 111(a)

4. Title end Subntie 5. Report Dete
A Comparative Study of Public and Private Bus 3 guly 1992

Operations in New York City DOT Report Number

/8. Pertorming Orgenizetion Reporr No

7. Author's-
E. S. Savas and Anthony Cantarella
9 Perterming Orgon.zet0n Nome ong Adaress 10 Grant or Project No.
Institute for Transportation Systems
City University of New York 11 Contract No.
The City College
New York, NY 10031 13. Type of Report and Periog Covered

12. Spensoring Agency Name and Address
U.S. Department of Transportation
Federal Transit Administration (FTA)
400 7th Street, SW 14 Seensering Agency Cose
Washington, DC 20590

15 Suppiementary Noves

FTA was previously the Urban Mass Transportation Administration (UMTA)
The authors are at the Privatization Research Organization, Baruch College/CUNY,
17 Lexington Avenue, New York, NY 10010

e
16. Abstrec’

The_ purpose of this study is to compare the relative performance of
public and private bus service in New York City, with the ultimate
objective of encouraging prudent privatization where justified,
using comgetn;lve bidding to create an environment where both the
public and private sectors compete fairly to serve particular
routes. Privatization by contracting out is widespread for man
common municipal services, 1nclud1n% bus operations. The resul
generally has been lower costs for the same or higher quality of
Service.  Surveys of public officials show a high degree of
satisfaction with contracting. Careful quantitative, cross-
sectional studies reveal average savings of about 25 percent.
Large—scale before-and-after studies corroborate and confirm these
findings. New .York City’s multifaceted fixed-route surface transit
system 1s examined. Data from public and private bus operators were
collected and analyzed. The following performance measures were
calculated and compared: cost efficiéncy, service effectiveness,
and service quality and safety. The private operators were found to
be more cost efficlent and cost effective; the results for service
effectiveness are mixed. The private buses are also superior with
respect to mean distance between failures angd frequency of collision
accidents. The Clt{) should introduce competitive bidding for routes
currently serviced by private firms which now haved in effect,

ggrmanent franchises. The Transit Authority should use competitive
1dd1ng for its regular routes, allowing private contractors to bid
against the TA; 1t should also contract with van services for
late-night and low-demand routes. Political will is needed to

overcome opposition and to allay fears.

17. Koy Words . Document availability - Available to
bus, privatization, New York, the public through the National
comparison, public, private, con- Technical Information Service (NTIS),
tracting, fixed-route , 5285 Port Royal Road, Springfield,

Virginia 22161.
-telephone 703/487-4650 |

19. Secunty Cless:f. (of this repert) 2. Security Clessil. (of this page) 21. Ne. of Peges | 22. Priee (

ied unclassified
unclassifie 204
Ferm DOT F 1700.7 3-72) Reproduction of complered pege autherized

-26-



Technical Report Documentaucn Page

1. Report No. 2. Government Accession No.

UMTA-MA-06-0206-91-1 PB92-114511

3. Recipiant's Catalog No.

UMTRIS/UMTA Section 6

4. Title and Subtite
ADA PARATRANSIT HANDBOOK:

Implementing the Complementary Paratransit
Service Requirements of the Americans with
Disabilities Act of 1990

5. Report Date
September, 1991

6. Performing Organization Cods

7. Author(s)  Russell H. Thatcher, EG&G Dynatrend
John K. Gaffney, KMA

8. Performing Organization Report No.

9. Performing Organizaton Name and Address

EG&G Dynatrend Katherine McGuinness
21 Cabot Road & Associates
Woburn, MA 01801 267 Moody Street

Waltham, MA 02154

10. Work Unit No. (TRAIS)

11. Contract or Grant No.

DTUM60-88-C-41032

12. Sponsoring Agency Name and Address

U.S. Department of Transportation

Urban Mass Transportation Administration (UMTA)
400 Seventh Street, S.W.

Washington, D.C. 20590

13. Type ot Report and Pericd Covered
ADA Paratransit
Handbook

14. Sponsoring Agency Code
UTS-10/0CC-10

15. Suppiementary Notes

Prepared for the UMTA Task Force on the Americans with Disabilities
Act; funded through the Office of Technical Assistance and Safety

16. Abstract

technical assistance.

This handbook provides guidance and practical information for
implementing the complementary paratransit service requirements
of the Americans with Disabilities Act of 1990 (ADA). A primary
purpose of this handbook is to assist transit operators and
planners with the preparation of required ADA paratransit plans.
The first five chapters summarize the law and complementary
paratransit service requirements. Eligibility determination,
service criteria, and operating standards and requirements are
analyzed in detail. The last four chapters discuss paratransit
service models; ways to enhance fixed route service in order to
reduce the need for paratransit; the preparation of paratransit
plans, including a step-by-step planning methodology; and, key
implementation issues such as scheduling, training, equipment
specifications, and recordkeeping. Applicable regulatory text is
included in an appendix. Other appendices include a sample
eligibility form; suggestions for making communications and
information accessible; a sample advisory committee Memorandum of
Understanding; information about state-of-the-art computer-
assisted scheduling; and, numerous references and sources of

17. Key Words 18. Distribution Statement
Americans with Disabilities Act/Para-| Document is available to the public
transit/Accessibility/Transportation | through the National Technical

for Persons with Disabilities/Para- Information Service, Springfield,
transit Planning/ADA Eligibility VA 22161. Phone: (703) 487-4650
19. Secunty Classification (of this report) 20. Security Classification (of this page) 21. No. of Pages 22. Price
i g Al2 - Paper
Unclassified Unclassified 288 A03 - Micro

Form DOT F 1700.7 (8/72) Reproduction of this completed page authorized
-27=




Technical Report Documentation Page

1. Report No. 2. Government Accession No. (NTIS) 3. Recipient’'s Catalog No.
UMTA-MA-06-0196-91-2 PR 91-212126 UMTRIS/UMTA SELTION 6
4. Title and Subtitle 5. Report Date
Advanced Public Transportation Systems April 1991
The State of the Art 6. Performing Organization Code
DTS-49

8. Pcrlorming Organization Report No.

7. Authorls) Robert F. Casey, Lawrence N. Labell,

Simon P. Prensky, and Carol L. Schweiger#* DOT-VNTSC-UMTA-91-2

10. Work Unit No. (TRAIS)
UT-109/U1505

9. Performing Orgonizotion Nome ond Address
U.S. Department of Transportation

Research and Special Programs Administration 11. Controct or Gront No.

John A. Volpe National Transportation Systems Center

Cambridge, MA 02142 13. Type of Report and Period Covared
12. Sponsoring Agency Nome ond Address .

U.S. Department of Transportation iiiiirieiggi ~ March 1991
Urban Mass Transportation Administration

Office of Technical Assistance and Safety 14. Sponsoring Agency Code
Washington, DC 20590 UTS-30

15. Supplementary Notes

*#EG&G Dynatrend, Inc.

16. Abstract

This report documents one of the early initiatives of UMTA's Advanced Public
Transportation Systems (APTS) Program, a pragram structured to undertake research and
development of innovative applications of advanced navigation, information, and
communication technologies that most benefit public transportation.

This report contains the results of a limited investigation of the extent of adoption
of advanced technology in the provision of public transportation service in North Americal
It focused on some of the most innovative or comprehensive implementations, categorized
broadly under the APTS program elements of Market Development, Customer Interface,
Vehicle Operations and Communications, and High Occupancy Vehicle Facility Operations.
The objective of this effort was to increase the industry's knowledge of successful
applications of advanced technologies with the expectation that this will lead to their
widespread adoption.

18. Disribution Statement  Roport available to public
throcugh the National Technical Information
Service (NTIS) 5285 Port Royal Road
Springfield, Virginia 22161

17. Key Words  Advanced Technology Transit

Applications, Intelligent Vehicle Highway
Systems, Transit Navigation Systems, Transit
Information Systems, Transit Communication

Systems, Transit Control Systems (703) 487-4650

19. Security Classif. (of this report) 20. Security Classif. (of this page) 21. No. of Pages 22. Price
Unclassified Unclassified 92 A_N5
Form DOT F 1700.7 (2-72) Reproduction of completed page authorized

-28-



Technical Report Documentation Page

1. Report No. 2. Government Accession No. (NTTS ) 3. Recipient's Catalog No.
FTA-MA-26-0007-92-1 PB 92-218304 UMTRIS/SeCtiOI’l 26
4. Title and Subtitle 5. Report Date
Advanced Public Transportation Systems: April 1992

The State of the Art Update ‘92
6. Performing Organization Code

DTS-49
7. Author(s) 1 8. Performing Organization Report No.
Lawrence N. Labell, Carol P. Schweiger,' and Mary Kih12 DOT-VNT C-gTA-92-3
9. Performing Organization Name and Address 10. Work Unit No. (TRAIS)
U.S. Department of Transportation UT209,/U2012

Research Special Programs Administration

John A. Volpe National Transportation Systems Center
Kendall Square

Cambridge, MA 02142

11. Contract or Grant No.

12. Sponsoring Agency Name and Address 13. Type of Report and Period Covered
U.S. Department of Transportation Final Report
Federal Transit Administration January 1992-March 1992
Office of Technical Assistance and Safety
400 Seventh Street, SW 14. Sponsoring Agency Code
Washington, DC 20590 TTS-30

15. Supplementary Notes
'EG&G Dynatrend, 2Towa State University

16. Abstract

This report documents one of the components of FTA’s Advanced Public Transportation
Systems (APTS) Program, a program structured to undertake research and development of
innovative applications of advanced navigation, information, and communication
technologies that most benefit public transportation.

This report is an update to the previous State-of-the-Art which was published in
April 1991. It contains the results of a limited investigation of the extent of
adoption of advanced technology in the provision of public transportation service in
North America. It focused on some of the most innovative or comprehensive
implementations, categorized under four categories of operational tests: Market
Development, Customer Interface, Vehicle Operations and Communications, and High
Occupancy Vehicle Facility Operations. The concepts of the "Smart Traveler" and the
"Smart Vehicle" were also discussed in detail. The objective of this effort was to
increase the industry’'s knowledge of successful applications of advanced technologies
with the expectation that this will lead to their widespread adoption.

17l§%xmr?gchnology Transit Applications, 18. Distribution Statement

lntglligent Vehicle Highway Systems, Transit DOCUMENT IS AVAILABLE TO THE PUBLIC THROUGH
Navigation Systems, Tranait Inforbstion Systems, THE NATIONAL TECHNICAL INFORMATION SERVICE
Transit Communication Systems, Transit Control f
Systems SPRINGFIELD, VA 22161

19. Security Classification (of this report) 20. Security Classification (of this page) 21. No. of Pages 22. Price
UNCLASSIFIED UNCLASSIFIED 108 208

Form DOT F 1700.7 (8/72) Reproduction of this completed page authorized
—-29—



Technical Report Documentation Page

1. Report No. 2. Government Accession No. 3. Recipient's Catalog No.
FTA-NY-08-0179-92~-1 NON-NTIS REPORT UMTRIS/Section 8
4. Title and Subtitle 5. Report Date

An Assessment of the Potential for July 1992

Ferry Services in New York Harbor

6. Performing Organization Code

8. Performing Ogranization Report No.

7. Author(s)
New York City Metropolitan Transp. Council

9. Performing Organiztion Name and Address
One World Trade Center
Suite 82 East

New York, New York 10048

10. Work Unit No. (TRAIS)

11. Contract or Grant No.

NY-08-0179
13. Type of Report and Period Covered

12. Sponsoring Agency Name and Address
U.S. Department of Transportation
Federal Transit Administration
400 Seventh Street, S.W.
Washington, D.C. 20590

14. Sponsoring Agency Code
TRO-2

15. Supplementary Notes

New York City Department of Transportation

16. Abstract

This study began in late 1989 with the objective of identifying
ferry routes with potential for increasing transit capacity and attracting
automobile commuters. In the course of this effort, the New York City
Department of Transportation has identified possible routes, measured exist-
ing commuting patterns, projected potential ferry ridership, examined termi-
nal and vessel requirements, and estimated the financial and practical
feasibility of privately run services. Routes with the potential for
success were identified, and action plans for implementation were developed.
In addition, this study presents a methodology that can be adapted for use
in assessing other routes not included here. The methodology is presented
in sufficient detail to allow others to understand it and apply it to their

own situations.

17. Key Words 18. Distribution Statement

Report available to the public
through inter-library loan arrangement with
transportation libraries at Northwestern

Ferry Ridership
New York Harbor

Manhattan . :
Univ., Evanston, Ill. 60201; & Univ. of
California-Berkeley

19. Security Classif. (of this report) 20. Security Classif. (of this page) 21. No. of Pages | 22. Price

Unclassified | Unclassified 467

Form DOT F 1700.7 (8-72) Reproduction of completed page authorized

_30_



Technical Report Documentation Page

1. Report No. 2. Government Accession No.

FTA-NY-08-0185-92-1 NON-NTIS REPORT

3. Recipient's Catalog No.
UMTRIS/FTA Section 8

4. Title and Subtitle
An Assessment of the Transit Service Potential of
Inactive Railroad Rights-of-way and Yards

5. Report Date
OCTOBER 1991

6. Performing Organization Code

7. Author(s)
New York Metropolitan Transportation Council

8. Performing Ogranization Report No.

NY-08-0185

9. Performing Organiztion Name and Address
The Metropolitan Planning Organization
One World Trade Center
Suite 82East
' rk,. New York. 10048

10. Work Unit No. (TRAIS)

11. Contract or Grant No.
NY-08-0185

'%rina Agency Name and Address

U.S. Department of Transportation

Urban Mass Transportation Administration
400 Seventh Street, S.W.

Washington, D.C. 20590

13. Type of Report and Period Covered

Final Report

14. Sponsoring Agency Code
URO-2

15. Supplementary Notes

16. Abstract

This study examined the transit service potential of inactive/underutilized
rallroad rights-of-way and yara’s and detern..;>c the long-range potential of
these facilities for the provision of transit services. Extensive field
reconnaissance was conaucted to identify all inactive/underutilized rallroad
rights-of-way and yards. Screening criteria were developed to determine which
rights-of-way have potential use for passenger service and three sites

were selected for futhur study: the Rockaway Beach Branch in Queens, the
Amtrak-Hellgate Line in the Bronx, and the North Shore and Travis Branch

/n Staten /sland.

17. Key Words

18. Distribution Statement Report available to
public through inter-library loan arrange-
ment libraries at Northwestern University,
Evanston, I11. 60201; & University of
California-Berkeley

19. Security Classif. (of this report)

UNCLASSIFIED UNCLASSIFIED

20. Security Classif. (of this page)

21. No. of Pages | 22. Price

Form DOT F 1700.7 (8-72)
-3 -

Reproduction of completed page authorized




Technical Report Documentation Page

" 1. Report No. 2. Government Accession No. (NTIS) J. Recipient s Caraiog No. ]
UMTA- UTS-30-91-1 PB92-101641 UMTRIS/UMTA SECTION
4. Title and Subritie 5. Report Date
Assessment of Advanced Technologies for Transit July 1991
and Rideshare Applications 6. Performing Orgenization Code

;8. Performing Organization Report Ne.

7. Author's:

Peter Davies, Chris Hill, Neil Emmott & Jeremy Siviter

9. Performing Orgonization Nome ana Address 10. Work Unit No. (TRAIS)
Castle Rock Consultants
18 Liberty St., S.W. 11. Contract or Grant No.

Leesburg, Virginia 22075

13. Type of Report and Period Covered

12. Sponuolmg Agency Name aond Address

U.S. Department of Transportation Final Report
Urban Mass Transportation Administration (UMTA)

400 Seventh Street, S.W. 14. Sponsoring Agency Code
Washington, D.C. 20590 UTS-30

18. Sypp|.m'nr°'y Notes

16. Abstract?
This report presents the results of a study to examine advanced technologies and

systems that can be applied to high occupancy vehicles, ridesharing and transit
needs. Advanced technologies can be used to encourage the use of transit and
rideshare facilities by improving their attrativeness and accessibility to travelers.
In addition, they have the potential to increase the efficiency of transit and
rideshare operations, reducing operational costs while offering higher levels of
services to the public.

Technologies were reviewed in the areas of traveler information systems, traffic
management systems, fleet management and control systems, and automatic vehicle

control systems. Within these areas, developments in the U.S., Europe and Japan
were considered and a number of individual technologies were identified.

The study included a review of current moves toward a national intelligent
vehicle-highway systems (IVHS) program. An outline of IVHS projects and activities
directed at high occupancy vehicles, rideshare and transit vehicles has been
prepared. These cover research, development, operational testing and standard
setting activities for the technologies. Project descriptions are presented in
limited detail, with emphasis placed more on the overall structure of the program
than individual activties. Several of the near-term projects, with high-payoff
potential, have been defined in more detail. The report concludes by recommending

the direction of future work on transit and rideshare-related advanced technologies,
| within the framework of a national IVHS program

17. Key Words 18, Distribution Statement _ Report available to the
Transit HOV ?u?llc E?rough tﬁe N?;;§g?l Technical
Ridesharing Advanced Technology nformation service
IVHS 5285 Port Royal Road
Paratransit Springfield, Virginia 22161
(703) 487-4650
19. Security Classif. (of this report) 2. Secunity Classif. (of this page) 21. No. of Poges 22. Price (NTIS)
Paper: A-03
unclassified unclassified 130 Migro: Pl
Form DOT F 1700.7 8-72) Reproduction of completed page authorized

-32-



REPORT DOCUMENTATION PAGE

Form Approved
OMB No. ng4-O1 88

time for reviewing instructions, searching e
completing and reviewing the collection of information.

Services, Directo
02-43Q arx

rate for info
nd =

rmati
() 8

Q -

on Operations and Reports, 1215
g and Budge Paperwork R tion Project (

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the
existing data sources, gathering and maintaining the data needed, and

4 T Send comments regarding this burden estimate or any other
aspect of this collection of information, including suggestions_for reducing this burden, to Washington Headquarters
Jefferson Davis H]8982Y0188)

Suite 1

04, Arlington
Washington, OC

VA
20503

1. AGENCY USE ONLY (Leave blank)
(NTIS) PB 93-134963

2. REPORT DATE
December 1992

3. REPORT TYPE AND DATES COVERED
Final Report - April 1992-June 1992

4. TITLE AND SUBTITLE
Assessment of Detectable Warning Devices for Specification

Compliance or Equivalent Facilitation

6. AUTHOR(S)
David Spiller, Jordan Multer

5. FUNDING NUMBERS

U2034/UM293

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)
U.S. Department of Transportation

Research and Special Programs Administration
Volpe National Transportation Systems Center
Cambridge, MA 02142-7093

8. PERFORMING ORGANIZATION
REPORT NUMBER

DOT-VNTSC-FTA-92-5

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)
U.S. Department of Transportation

Federal Transit Administration
Office of Grants Management
Washington, DC 20590

10. SPONSORING/MONITORING
AGENCY REPORT NUMBER

FTA-DC-09-7710-92-1

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION/AVAILABILITY STATEMENT

This document is available to the public through the National
Technical Information Service, Springfield, VA 22161

12b. DISTRIBUTION CODE

TGM

13. ABSTRACT (Maximum 200 words)

This report evaluates the Americans with Disabilities Act Accessibility Guidelines (ADAAG) specification for detectable
warnings and the applicability of equivalent facilitation to the development of detectable warning devices. Ambiguities
in the specification are identified and solutions are recommended to address these problems.

Detectable warnings are intended to aid the visually impaired to detect the presence of hazards on a circulation path.
Transit authorities and manufacturers developing detectable warnings for use at rail platforms have requested assistance
in interpreting the specification. Lack of precision in the specification language allows different interpretations,
resulting in products that vary widely in their designs. The evolution of the detectable warning specification and the
human performance considerations that led to changes in the specification are discussed. Recommendations are given for
clarifying the language and eliminating the ambiguity in the specification.

For transportation authorities unable to comply with the ADA detectable warning specification, the guidelines provide an
alternative mechanism by which accessibility requirements may be met. Equivalent Facilitation permits the use of
alternative designs provided they give equal or better access. The implications of departures from the specification
are discussed and several tests are suggested for determining whether an alternative design meets the equivalent
facilitation criterion.

14. SUBJECT TERMS 15. NUMBER OF PAGES

Americans with Disabilities Act (ADA), Detectable Warning, 76

Equivalent Facilitation, Rail Platform, Tactile Warning,

Visually Impaired 16. PRICE CODE

A-04

17. SECURITY CLASSIFICATION
OF REPORT
Unclassified

18. SECURITY CLASSIFICATION
OF THIS PAGE
Unclassified

19. SECURITY CLASSIFICATION
OF ABSTRACT

Unclassified

20. LIMITATION OF ABSTRACT

NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89?
;5§§$55bed by ANSI Std. 239-18

-3 P



Technical Report Documentation Pag

1. Report No.

FTA-IL-08-7002-92-1

2. Government Accession No. (NTIS)

PB 92-178458/AS

3. Recipient's Catalog No

UMTRIS/Section 8

4. Title and Subtitle

5. Report Date

October, 1991

Consumer-Based Transit Pricin

at the Chicago Transit Authority 6. Performing Organization Code

Jo7020

Volume I of II 8. Performing Organization Report No.
7. Author(s)
Daniel Fleishman PR91-09
9. Performing Organization Name and Address 10. Work Unit No. (TRAIS)

Multisystems, Inc. IL-08-7002

1050 Massachusetts Ave. 11. Contract or Grant No.

Cambridge, MA 02138
£90401

13. Type of Report and Period Covered

12. Sponsoring Agency Name and Address

Final Report
July 1989-Dec. 1990

U.S. Department of Transportation
Urban Mass Transportation Administration (UMTA)
400 Seventh Street, S.W.

Washington, D.C. 20590 14. Sponsoring Agency Code

15. Supplementary Notes

" 16. Abstract

Performed in conjunction with:
COMSIS Corporation Midwest System Sciences
8737 Colesville Rd. 1122 Himman Ave.

Martinez Associates, Ltd.
1608 N. Milwaukee-Ste 1202
ic 1L 60647

R.L. Oram Associates
247 W. 87th St.

This report discusses the development and implementation -- as well as the
resulting revenue and ridership impacts -- of a new fare structure for the
Chicago Transit Authority. The CTA sought a new structure that would offer
riders a range of fare options, including the ability to pay less than they did
under the previous structure. Through the use of 'deep discounting," in
combination with differential pricing (based on service quality or time of day),
it was felt that the CTA could achieve the typically elusive goal of increasing
both ridership and revenue.

Based on research into innovative pricing at other transit properties, coupled
with market research into the prospective travel behavior and fare payment
preferences of CTA riders, the study team developed a model to predict the
ridership and revenue impacts of different fare structures. At the same time,
a range of types of fare structures (bus/rail differential, peak/off-peak, etc.)
was assessed in terms of implementation and operational difficulties. Following
the testing of over 100 different fare combinations and presentations at 11
public hearings, a single option -- including a peak/off-peak differential on bus
only, with prepaid tokens priced lower than the existing token and two different
types of monthly passes -- was adopted by the Board. Despite having less than
3 months lead time, CTA staff successfully met the implementation deadline (April
29, 1990). After eight months of the new structure the CTA had successfully
achieved it primary goal of increasing revenue without suffering significant
ridership loss. These findings indicate that this market-segmented pricing
strategy holds substantial promise for the transit industry as a whole.

17. Key Words

18. Distribution Statement

Fare policy, deep discounting, market-oriented
fare structures, peak/off-peak, consumer-based
pricing

Document available to the Public through
National Technical Information Service
(NTIS), Springfield, Virginia 22161.

- telephone 703/487-4650

19. Security Classif. (of this report)

20. Security Classit. (of this page) 21. No. of Pages 22. Price

Unclassified Unclassified (NTIS) AQ7

Form DOT F 1700.7 (s-72)

Reproduction of completed page authorized A
-34-



Technical Report Documentation Page

1. Report No. 2. Government Accession No.

FTA-IL-08-7002-92-2

PB 92-178466/AS

3. Recipient’'s Catalog No.

(NTIS)
UMTRIS/Section 8

. Title and Subtitle

Consumer-Based Transit Pricing at the Chicago Transit Authority:

Market Analysis of Choice of Method of Payment
Volume II of II

. Report Date
October, 1991

. Pertorming Organization Code
Jo7020

. Performing Organization Report No.

. Author(s)
Frank Koppelman and Joseph Schofer

PR91-08

. Performing Organization Name and Address

Midwest System Sciences
1122 Hinman Ave.
Evanston, IL 60202

~Work Unit No. (TRAIS)

1l -08-7002
. Contract or Grant No.

690401
. Type of Report and Period Covered

. Sponsoring Agency Name and Address

U.S. Department of Transportation

Urban Mass Transportation Administration (UMTA)
400 Seventh Street, S.HW.

Washington, D.C. 20590

Final Report
July 1989-Dec. 1990

. Sponsoring Agency Code

. Supplementary Notes ) ) i .
Performed in conjunction with:

Multisystems, Inc. R.L. Oram Associates
1050 Massachusetts Ave. 247 W. 87th St.
Cambridge, MA 02138 New York, NY 10024

COMSIS Corporation
8737 Colesville Rd.
Silver Spring, MD 20910

Martinez Associates, Ltd.
1608 N. Milwaukee-Ste 1202
Chicago, I 60647

16. Abstract
This report discusses the development and implementation -- as well as the
resulting revenue and ridership impacts -- of a new fare structure for the

Chicago Transit Authority.

The CTA sought a new structure that would offer

riders a range of fare options, including the ability to pay less than they did

under the previous structure.

Through

the use of '"deep discounting,'" in

combination with differential pricing (based on service quality or time of day),
it was felt that the CTA could achieve the typically elusive goal of increasing

both ridership and revenue.

Volume II examines the method of payment

behavior of CTA riders based on survey

data including information on current method of payment, future choice of method
of payment under a variety of fare structures, ratings of pass and token payment

attributes,

demographic characteristics and riding patterns.

The primary

objective of this study is to develop a model which can be used to predict future

choice of method of payment under a wide range of fare structures.

The study

identified monthly cost as the most important factor in choice of method of

payment.
includin
computation of monthly cost for each re

Monthly cost includes the effect of differences in riding patterns by
CTA usage frequency and percent of trips made with tranfers in the
spondent.

Demographic characteristics

were not found to have any substantial impact on choice of method of payment.
The models selected consider cost differently for different methods of payment

to account for the higher rate of subs

between either of these ride-based methods and passes.

titution between cash and tokens than
The selected models,

which include monthly cost and monthly cost differences, were used to develop
predictions of the future share of method of payment for selected fare structure

scenarios.
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Abstrec?

This report examines the monitoring requirements of transit services provided under contract to public transit
authorities. The principal aims of the report are to describe the implications of type of transit service and contract
structure on the type and level of monitoring required. The general problem of service monitoring is reviewed and
the basic approaches to sampling are presented in the context of contracted services. Detailed case studies of the
three major contracted services managed by the Massachusetts Bay Transportation Authority form the bulk of the
report, encompassing commuter rail, commuter boat, and paratransit services. In each case study the implications
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made on how monitoring activities could be improved. The principal conclusions from the research are:
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The Southeastern Pennsylvania Transportation Authority (SEPTA), as one of four
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by the Urban Mass Transportation Administration (UMTA), undertook an 18-month in-
house study of various contractual as well as technical issues involved in the
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ings with selected firms. The Final Report describes the work of SEPTA Task Force
personnel in addressing issues identified during the SEPTA study, and highlights
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procurements. In-house SEPTA activities were complemented by a consulting firm
which produced model specification language based upon an existing specification
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ise successful private sector reverse commute services; to identify reverse commute
market opportunities and locations in the Baltimore Metropolitan Area; and to
recommend policies and institutional mechanisms that would support private sector
reverse commute services. According to three case studies of reverse commute
services, a heavy emphasis on market research; marketing that emphasizes cost
savings to employers; establishment of contracts with employers for subsidized
transportation and matching of jobs with labor; close relationships with employment
and training organizations; screening of commute service employees and excellent
communication; available training and technical assistance; and entrepreneurship

are the critical factors contributing to success. UMTA policy-makers should
consider incorporating a long-term training and technical assistance component along
with the financial assistance of ESP grants. In the Baltimore Area the Columbia/
Rt. 1 area of Howard County will supply the most employment opportunities and has
the greatest reverse commute van service potential, particularly from Rosemont.

The employment opportunities will be in the janitorial and clerical/secretarial occupa-
tions and in the non-durable goods manufacturing, wholesale trade, finance/
insurance/real estate, and services industries. A reverse commute service provider
should offer a brokerage service to recruit employees or provide information about
available labor.
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portion of the International City Design Competition. An analysis of over 250
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the entrants to the competition. Furthermore, those who use transit were generally
judged to have not developed a design that used it well.

Overall it appears that there are trends in the planning and design of suburban
areas that are promising for the prospects of public transit. However, the state of
the art and the level of understanding of transit is limited. Much needs to be done
to provide better guidance to planners, developers and local elected officials on
the role of transit in land development decisions.
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16. Absalh1S TEport examines the role of the private sector in public L
transgortatlon in New York City. It offers policy guidelines for utilizing
market forces and the private sector to achieve greater mobility, better
transgortz_atlon, improved air quality, reduced ¢on?est10n, and lower costs.

. The City's transportation 'system is a critical constraint on the

’ t,e?lon's econamic performance. But, instead of higher fares, taxes, and

tolls as a first resort, better use of the ample existing Eransportatlon
resources, public and private, is much to be preferred because greater
ggbl 1c expenditures for the gubllc agency have resulted essentia ly in

1gher costs for the same output, . ) L . .

The major transportation advances in NYC originated in the private
sector: the amnibus, horsecar, elevated, trolley, subway, and bus, The
Private sector today continues the innovative tradition, introducing a
variety of po%ular responsive, route and for-hire services -- same of
questionable .ormai legality — with lower fares than the public agency.

A new enviromment paves the wazefor.pol icy reforms: world-wide
recognition of the importance of the private sector and market forces, less
federal financing, air-qualit .mandates, the decline in the City's econamy,
fiscal constraints, and "the failure of billions of dollars in public
sperding to attract significantly more riders. . .

Policies to rebalance res?onsmllltles between the public and private
sectors are recamended: (1) Increase productivity b privatizing bus
services through campetitive contracting, partic larly of underutilized
routes, (2) Legitimize and fully incorporate the informal private services
into the City'S transportation network. (3) Allocate the Cltz's limited
roadway space more effectively during peak periods in order to utilize fully
its carrymg capacity; use time-of-day pricing, selective restrictions, and

o

electronic toll-collection. (4) Organize and integrate the fragmented and
countergroductlve decision-making at characterizes the City's current
approach to transportation; institutionalize mobility management.
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16. Abstroct

This report discusses several innovative procurement methods
which involve greater private sector participation in the planning, engineering,
construction, operation and financing of mass transit fixed guideway systems.
These methods are designed to contain the cost and risk factors of such projects,
by sharing the responsibilities for these factors between public and
private interests. The report covers the following innovative procurement
methods: Turnkey, Super Turnkey, Build-Operate -Transfer, Build-Transfer-Operate,
Franchises and others. It also identifies experiences and issues in the
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