





REPORT NO. DOT-TSC-OST-81-6
PBY3 -1 (R 50

FOREWORD

As part of its ongoing commitment to the principle of technology sharing, the
U.S. Department of Transportation has initiated a series of publications based on
research-and-development efforts sponsored by the Department. The series is
comprised of technical reports, state-of-the-art documents, newsletters and bulle-
tins, manuals and handbooks, bibliographies, and other special publications. All
share a primary objective: to contribute to a better base of knowledge and
understanding throughout the transportation community, and thereby, to improve
the basis for decision-making within the community.

This document presents both an update and expansion of a 1975 Technology
Sharing document which profiled small transit vehicles. This document presents
information on the vehicles available and on the selection, procurement, and
operational considerations of using small transit vehicles in a transportation
service.

The information contained in this document is drawn from over 100 sources
including conversations with transportation system operators, state and local
planners, and vehicle suppliers. It is intended to be used as a guide to assist
providers of transportation services, and community and state planners, in the
selection and use of small transit vehicles. Included in this document is supple-
mentary material serving as a sourcebook for further information.

For sale by the Superintendent of Documents, U.S, Government Printing Office, Washington, D,C. 20402

Stock No. 050-000-00204-7
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OVERVIEW

what are small transit vehicles?

IN RECENT YEARS, there has been a growth of transportation services
offering an alternative to the scheduled, fixed-route services available in urban
areas. In addition, public transportation services are beginning to appear more
often in nonurban areas. These developments have increased the need for
vehicles other than the standard 40-foot transit bus. Small transit vehicles have
lower seating capacities, greater maneuverability, and capital costs which are
within the financial capabilities of the operators of these new services.

This report is a state of the art of small transit vehicles. It provides an informa-
tional overview directed toward new or future service planners and operators of
small vehicles. This report describes:

® The vehicles available and the considerations involved in their selection
(Chapter l)

® Alternative procurement processes, concentrating on purchasing through
the use of a bid process (Chapter IIl)

e Financial and operational considerations, including costs, maintenance,
driver training, and insurance (Chapter IV).

However, it should be pointed out that the state of the art is constantly evolving
as the available vehicles, and the uses to which they are put, evolve. Much of the
existing information, unfortunately, is generally not available in journal articles norin
reports, but is rather in the minds of those who have had experience using small
transit vehicles. Therefore, once the reader has reviewed this state-of-the-art
document, it is recommended that he contact experienced operators to further
increase his knowledge of the successful use of small transit vehicles.
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Standard van — the vans available from automotive manufacturers
Modified van — standard vans with some body and/or chassis modification;
available from the modifier

Body on chassis — a “marriage” of a light truck chassis and a body,
available from the body manufacturer

Small bus — a bus whose chassis and body are designed as an integral unit
durable in transit service; available from the small bus manufacturer.

These vehicles are described further in Chapter . Chapter Il also briefly
discusses other vehicles, such as school buses which are currently used in
transportation services.

service roles of small transit vehicles

SMALL TRANSIT VEHICLES are currently being used in a variety of transpor-
tation services:

Fixed-route services with regular routes and schedules. Small urban and
rural areas usually do not have ridership levels warranting the use of a
regular transit bus commonly used in urban fixed-route services.

Shuttle services which operate along heavily traveled corridors such as
those in urban centers, large commercial mall areas, and airports.

Feeder services which provide transportation to and from a regular transit
route.

Demand-responsive services which are characterized by flexible routing
and scheduling to provide shared occupancy on demand, often with door-
to-door service. Demand-responsive services are often provided for people
whose mobility is limited due to age, or physical, mental, or emtoional
disabilities.

Pre-arranged ride-sharing services which include van pooling and
subscription buses that operate mainly during peak times to provide
commuters who have predetermined work schedules the opportunity to
share vehicles. These services are also provided by human service agen-
cies for their own clients.

advantages in using small transit vehicles

There are several reasons small transit vehicles are better suited than stand-
ard transit buses for use in'the services listed above.
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service. If the vehicle is a standard van or has a mass-produced chassis, parts and
service may not be difficult to obtain. However, some of the larger operations
surveyed feel that small vehicle maintenance costs are higher because the
addition of small vehicles requires a larger parts inventory, special facilities, and
mechanic retraining. As a result, these large operations claim that repair costs per
service mile for small vehicles are higher than those for standard-size buses.

3. Total Costs

However, when examining total costs, it is instructive to look at a 1977 study of
fixed-route rural transportation in the Northeast and Mid-Atlantic regions which
determined typical costs per vehicle kilometer. (See Figure 2.) (11). From this figure
it can be concluded that, with the exception of school buses, capital and operating
costs increase as vehicle size increases. However, the findings also indicate that
as vehicle size increases, costs per seat kilometer decrease. Therefore, it is most
cost effective to use a vehicle whose capacity corresponds to the ridership level. In
other words, when passenger demand is low, or the routing or scheduling of a
service is such that a large number of passengers cannot be accommodated at
one time, a small vehicle is more cost effective than a large vehicle.

RESIDENTIAL PREFERENCE. In residential areas, small vehicles may be
preferred. Large transit buses are generally noisier, because they have diesel
engines. (However, local sentiment with respect to size, noise, the impact on real
estate values, etc., varies with the locality (46).) In addition, small transit-vehicle
operations may attract passengers who have negative feelings towards large
transit buses (34).

nature of the market

The small vehicle market is characterized by fragmented, low, and uncertain
demand. The supply side of the market is in constant flux because suppliers are
constantly entering and leaving the market (117).

As mentioned earlier, there are a number of service roles for small transit
vehicles and, thus, there are a variety of different users for small vehicles. These
users request vehicles tailored to their own services and clients, and they often
place small orders. The uncertainty of demand stems primarily from the vehicle
users’ reliance on outside sources of funds. For example, with Federal funding
sources it is difficult to predict:

e The continuation of funding programs

e Which transportation systems will receive funding
¢ The amount of time between a system’s application and its approval
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e Whether Federal regulations will delay the funding process. (For example
Section 13(c) the Urban Mass Transportation Act of 1964, as amended,
(101) requires written assurance by the grant recipient that the interests of
employees affected by such assistance will be protected. Obtaining
employee approval of these assurances may require months of negotiations
which could delay the ordering of vehicles.)

The variety of suppliers includes manufacturers of school buses, mobile
homes, recreational vehicles, and other transit vehicles. They often use the same
chassis utilized in their standard production line, but with bodies designed for
transit service. The rapid movement of suppliers in and out of the market has made
it difficult for buyers to identify sellers and to feel secure that a seller will stay in
business long enough to honor warranty agreements and to ensure future parts
availability. In addition, since many small vehicles have been in use only a short
time, operators are not as familiar with the performance characteristics of these
vehicles. Some of the vehicles which were in operation for several years are no
longer being manufactured. (For example, of the 16 small transit vehicles profiled in
a report written by this office in 1975, 13 are no longer manufactured (1 13).) Inthose
cases, the manufacturers have either gone out of business, stopped producing
small vehicles, or developed a different model.

Small buses, the largest type of vehicle discussed in this report, are relatively
new and represent an attempt to combine the durability of a standard transit bus
with the advantages of a small vehicle. However, unlike small buses, the standard
and modified vans and body-on-chassis vehicles are not designed for the oper-
ating demands of transit service. Van chassis and the light truck chassis used for
body-on-chassis vehicles are designed more for private use. This need for durable
small transit vehicles has been discussed for the past few years. Durability was one
of the issues addressed at a workshop on small buses held in 1978 (117).

One of the conclusions of this workshop was that development time for a
durable small bus could range from nearly four years for an integrated design to
less than three years for a body-on-chassis small bus. The cost of developing a new
small bus could range from $1 million for a bus chassis to more than $10 million for a
sophisticated integrated design. Tooling for either small bus could cost several
million more, depending on the number of new components required and on the
assembly technigques.

In 1977, the Urban Mass Transportation Administration (UMTA) sponsored a
study to design a 24- and a 26-foot heavy duty bus chassis (94). The development
of a chassis, rather than of an integrated bus was preferred, given the limited
market for a small bus and the higher costs of an integrated bus. It was hoped that a
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SELECTION

THIS CHAPTER CONTAINS a description of the vehicle types and a list of
major vehicle components; these vehicle types and components are discussed in
terms of the operating data available. There is no discussion of specific vehicle
makes for which performance data is so limited that no conclusions can be drawn.
However, Appendixes A and B contain a list of manufacturers of small transit
vehicles, of wheelchair lifts and ramps, and of wheelchair securements. The
discussion of vehicle components is general and deals with small transit vehicles
as a group.

With the exception of standard vans, small transit vehicles are made to order.
Therefore, a system operator ordering a vehicle can specify that certain aspects of
the vehicle be tailored to the system's requirements. For example, passenger
accessibility may be a major requirement. Because many small transit vehicles are
used in the transport of elderly and handicapped people, and because the U.S.
Department of Transportation (DOT) is committed by law (the National Rehabilita-
tion Act of 1973, Section 504) to ensure accessible transportation, considerations
of passenger accessibility appear when vehicle components are discussed. There
are various kinds of functional disabilities a person can have resulting from age,
disease, or injury. The functional disabilities which impact on vehicle design are
those which affect an individual's ability to enter and leave a vehicle, to move within
the vehicle, and to be comfortable while the vehicle is in motion.

However, despite the fact that accessibility and other transit system require-
ments are important, a buyer does not have complete control over vehicle design.
A buyer must investigate which aspects of a vehicle are standard and which are
optional. This can be done by talking with vehicle manufacturers and suppliers.

11
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A Typical Modified Van
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Courtesy of Universal Coach Corporation

A Typical Body on Chassis

Courtesy of Coach and Equipment
Sales Corporation

service is three years, depending on a number of factors (such as the number of
miles driven annually). In addition, entry into a van is difficult for some passengers
because of the high first step and the low roof. The low roof also inhibits movement
within the van, particularly to and from seats in the rear of the vehicle. If a lift or ramp
is stored in the vehicle, it often protrudes into the van, further limiting seating space
and maneuvering room. In order to clear the roof upon entry and exit, both the
wheelchair occupant using the lift and the attendant must bend over.

MODIFIED VAN. The seating capacity of modified vans is approximately 9 to
16 passengers. A modified van is a standard van which has undergone some
structural changes, usually made to increase its size and particularly its height. This
is often accomplished by raising the roof (adding a bubble top). Other body
changes include a widened door, and reinforced and insulated walls and roof.
Chassis modifications can include an extended or widened wheelbase, heavy-
duty brakes, and an improved suspension. Modifications to increase the safety and
comfort of passengers include handholds for support, protective padding on hard
surfaces, lower-rise steps at the entrance, roof ventilation for warm weather
climates, and well-lighted interiors (102).

Modifications are not usually made by the original manufacturer. A modifier
acquires the van and modifies it according to his agreement with the buyer. A
modified van offers greater accessibility, less restricted interior movement, and
more comfort than does a standard van.

However, care must be taken when raising the roof so that the structural
integrity of the van is maintained (102). Some system operators claim that a raised
roof makes the vehicle less stable (especially on open, windy roads), and that leaks
often develop at the attachment line. Others say that the modifications add weight
to the vehicle and reduce fuel mileage.

BODY ON CHASSIS. A body on chassis seats from 12 to 28 passengers and
is typically composed of a light truck chassis underneath a special body. A supplier
of a body on chassis will purchase a chassis produced by a company such as
Chevrolet, Dodge, Ford, GMC, or International Harvester, and then manufacture
the body. The body part is typically constructed around a steel frame and then
attached to the chassis (Figure 5). This construction is similar to that of school
buses.

Body-on-chassis vehicles offer certain advantages over vans. For example,
they tend to be more durable than vans, having an expected life of five years,
depending on a number of factors. Another advantage is that some body on
chassis have dual rear wheels, making them more stable than vans and safer in
accidents. They also offer more interior space, which is often necessary for stored
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A Typical Small Bus

Courtesy of Hausman Bus Sales

lift equipment and for wheelchair stations. Some body on chassis have transit-type
folding doors and low steps for ease of entry. Another advantage is the larger fuel
tank capacities of body on chassis, which can be especially helpful when fueling
stops are infrequent.

However, body on chassis are not built on a durable transit chassis. Some
operators comment that body on chassis have stiff suspensions which produce a
bumpy ride. The process of adding a body to a chassis results in special problems,
such as the body being insecurely attached to the chassis, inaccessibility of
chassis components for repair and inspection, damage of electrical components
during body assembly, etc.

SMALL BUS. A small bus seats from 23 to 35 passengers and has both a body
and a chassis which are designed specifically for transit service. One supplier
manufacturers the whole bus. Many of the components of a small bus are the same
as those in standard transit vehicles (e.g., the engine, tranmission, and axles). All of
the small buses surveyed have diesel engines.

One of the major advantages of the small bus is its durability; for example, one
of the small buses surveyed is expected to last from 10 to 15 years (120). The small
bus offers the greatest amount of interior vehicle space, but is less maneuverable
than the smaller vehicles. It also has a much higher purchase price. Another
disadvantage is that the small buses which exist now have not been in operation for
more than a few years; thus, little data is available on their performance.

OTHER VEHICLES. It should be pointed out that there are other vehicles
which are currently in service and available for purchase, and others yet which are
still under development. These are discussed only briefly in this report, because
adequate information is available elsewhere.

1. Standard School Buses (24)

Standard school buses, which seat from 22 to 24 passengers, are a viable
option; large fleets of these vehicles exist in many communities, including rural
communities. This indicates that maintenance is available. By using an existing
fleet, large financial investments for vehicles can be avoided while local interest in
transit is tested (46). Leasing school buses is generally the cheapest method of
obtaining vehicles.

However, there are disadvantages. Adults, especially elderly and handicap-
ped people (who would probably be the prime users of such vehicles), are not
comfortable in school buses, which are designed for children from 4 to 18 years of
age. This is because of the high entrance steps, the relatively little space between
the seats and the aisle, and the stiffness of the seats and suspension, all of which
make for an uncomfortable and bumpy ride. Also, since school buses are not
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DIMENSIONS.

1. Wheelbase and Exterior Length

The longer the wheelbase, the larger the turning radius. If the body of the
vehicle is much longer than the wheelbase (has, in other words, a large overhang),
the vehicle is less maneuverable and less stable.

2. Exterior Width

Some states regulate the width of buses. As shown in Figure 6, most states limit
the width of buses to 102 inches. This regulation poses no problem for small transit
vehicles since the widest small vehicles, the small buses, are only 96 inches wide.

experience with specific vehicle features

Figure 6. Bus Width Limitations

96 Inches 102 Inches 108 Inches
ALABAMA CALIFORNIA="+ NEBRASKA HAWAII
ALASKA*+ COLORADO+ NEW HAMPSHIRE +
ARIZONA CONNECTICUT NEW MEXICO* +
ARKANSAS DIST. OF COLUMBIA* NEW YORK*
DELAWARE GEORGIA= NORTH CAROLINA
FLORIDA IDAHO NORTH DAKOTA"*
NEVADA* ILLINOIS+* OHIO*

NEW JERSEY INDIANA+ = OKLAHOMA +

SOUTH DAKOTA | IOWA OREGON+=

UTAH KANSAS= PENNSYLVANIA

WASHINGTON+ | KENTUCKY= RHODE ISLAND
LOUISIANA SOUTH CAROLINA=
MAINE + TENNESSEE*
MARYLAND+= TEXAS=
MASSACHUSETTS+= VERMONT+
MICHIGAN= VIRGINIA+*
MINNESOTA* WEST VIRGINIA*
MISSISSIPPI WISCONSIN*
MISSOURI+ WYOMING
MONTANA

-

see Reference 68.

+ Not including mirrors

For comments and exceptions

and accessories attached

thereto.
= Urban buses only.

Source: Reference 68.
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Figure 7. Aisle Space Requirements for Various Users
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19"
Walker

16"
No Aid

Source: Reference 85. \ V

way, however, additional time is required for the driver to place and store the stool.
In addition, stools are not always stable.

One disadvantage of lowered steps is that they are susceptible to damage
fromraised objects on the road or from the vehicle stopping too close to a curb (46).
Also, steps which can be totally enclosed by the entrance door are protected from
ice, snow, mud, and rain, and are thus safer to use.

SEATS. The kind of seats and their layout will depend on the length of the trip
and the smoothness of the ride.

Source: Passenger Assistance Techniques Slide Seats vary in their dimensions, construction material, and the method of
Show attachment to the vehicle.
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Figure 8. Typical Seating Arrangements for Standard Vans and Modified Vans

STANDARD VANS
F : = — 5 —~
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Figure 9. Typical Seating Arrangements for a 12-Passenger
Body on Chassis, 20-Passenger Body on Chassis,
and Small Bus.

12-PASSENGER BODY ON CHASSIS
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Source: Reference 102.

\
\

23



20l adualsjey :83IN0S

JJ

—
~] w1 [ ﬁ T
v r —~
“183UM -|saum
. \ L j
~ —)
il 981 >
( a j o
ol
. 1 \ )

SISSYHO NO AGO09 Y3DN3ISSVd-0¢

ve



wwwwwwww

= _ g ; == IIQJU
L 2T )
r OO0 )
| B

25



8y ‘suoneinblyuod pue sazis walayip ale a1yl sadA) 8ssy] UIYIIM "SO|OIYSA lISUBL]
ul sauibus Jo sadA} Jolew om) ay) ase ssulbus [@saip 8yl pue auijoseb ay |

auibuz -}
'01 8inbBiq ul umoys
3Je SISSBYD UO APOQ PUB SUBA JO} Sjuau0dLIoD SISSBYD 8] JO SWOS "SISSYHD

"(6%) pPapuswWO2a) S| ABMIOOP YOBS JBAO SUOIYSND
Jadwnq A1ajes pue s100p |[e uo siezzng Buluiem pue s3o0| Jo Juswaoe|d ay

"8j21yaA 8y} Jo seal ay) Buoje jess e Jo juswooe|d ay;
anaud Aew siIy] 8|0IyaA B JO Jeal ay) ul Ajesausb ale sioop 1xa Aousbiawg

"8JoIyaA sy} Busius uodn JaAnauew 0O} YoIym ui 92edS 8JowW Jasn
Jreyoj@aym ay) saalb pue ease jabuassed sy 0] SSB00E 103.IP SMOJ|[B SIY| 'S|8aum
1uoJy 8y} Jo Jess ay] o} pade|d 1s8q SI dwel IO Yl JIBYD|SBUM B SSIBPOWILODOE
yolym Joop 8yl ‘xogase; ayl jo juswseoseld syl uo Buipuadap ‘fessuab uj
‘Butuado Joy aoueIe|D BIIXS 21iNbal s1oop 1No-Buims
‘s100p Jo sadA} J8ylo ayIjun "uonesado ul SI Y| 8yl iym uado sioop syl deay
0] Sey2le| 81enbape yim papiacid 10ou aJe Aljua Jieydjaaym ay) uo SI100p INo-Buims
1ey) pajedipu) aAey siojesado swog “(£6) aaisuadxa ssa| pue Jayybi os|e ai,Asy)]
'sjoop Buipis ueyt uado o} 1aiSed ase sioop INo-Buimg (6F) INUs pue psusdo
Buieq Apuelsuoo aie SI00p 8y} a18um 92IAISS NISUBI] B Ul 9|qeinp Jou 8J8 SIi00p
858y} Jeyl pauie|dwod aAey si0jelado 's100p BuIpiis Ylim }{INg 8Je SUBA JSO "SI00p
ployg asn Ajeisusb ssjoiyaa abieT "si00p INO-Bums ajqowoine '[eucilUBAUOD
pue ‘sio00p Buipys ‘si00p piojiq :sJo0p jo sadAl Jolew 9aiy) aie 818y *SHOOA

‘uonow jo aul| s, ebuassed e 0} Jejnotpuadiad pue 0) |3)jeled Yl0q SUOIJOBIIP
ul uonosjoid sienbape Mo|e 0) paljioads SI [BlIB1BW Paggam 10 painixal Jo adA)
awos uaym Bunad.ied JoA0 papusWILLIOIa) S| PUE ‘UlBIUBW 0] BWO0SS|qNOoJ] SS3| SI |
‘Bunadied 0} aAleuId)je UE Si 00|} 8Y) O] pajuswad 1ewW 1aqgn. JUBISISaI-PINS

"UO Y[BM O] 80BUNS JJOS B Sapinoid pue aSI0u JOUBUI SqIOSqe
‘2ouejsul Joj ‘Buniadie) ‘|jam Se suoseal [Buoilouny AUBW 10} INQ 'SY00| Jo} 1SNl jou
PB1BA0D 8JE $100]4 910IU3A (S8) STVIHILVIN LVIS ANV DNIHIAOD HOO1d

(¥8) siies 3oeqieas
pue suoiyouels Buneussije Aq yoeas puey-ieno-puey e Buisn auo si dnjas s|geIA
‘Buness Ausuap ubiy yium ‘1anamoy ‘a|qises) jou si siyl inqg ‘ybiay Japinoys o) 1siem
wioy} St |1eJ [ewndo ay) eyl seyeoipul aouauadx3 (¢8) uonow Buunp Ajjigeis sl
apincid pue 'yoeai 0} 8UI0S O} YNJIYIP 8q AW S|IB1 PESYIBAQ 'S|IBI YOBQIESS PUB
‘s|ies peaylanc ‘(sisod jybudn) suoiyouess apnjoul asay) ‘STIVH 1HOddNS

8¢

Bunano) 10014 19qqny ESm_mo.m pNIS

uoNe10dI0
sejes juewdinb3y pue yoroy jo A$81uN0YH
e BT, Tk >

sliey 1oddng pue suojyoue)s




L2

odwo) siseg gl ainbi4

SISSEY) UBA E JO Sjudu



‘(201 ) wewaoedal Buuinbal
21042q S3|IW 000'08 PUB 000'09 USBMIBQ 1SB| SUOISSILISUEBJ) JBy) puno} uoleuod
-sueJ] pazieioads ul pasn SISSBYO U0 ApOQ PUB SUBA PaIJIPOW JO ABAINS

‘(9% ‘£6) MO] UIRJ) 8ALIP By} UO Jeam ay) sdeay pue duj Jajes e sapiaoid
siy} Buiaae g AJUOLILLIOD [|im B1D1UBA 3} Yoiym Je paads ay) Joj onel Jeab tedoid
ay} pue |spow auibua ay) Joy uoissiusuel) Jadoid ayl aaey 0] Jueuoduil St}

uoissiwisuel] ‘g

(01 ) ("seu0SSBD2E 8j0IYSA PUB ‘8]21yaA a4} Jo JyBiam 'iojelsdo

J0 suqey Buiaup ‘pasds ‘suonIPUOD PEOI ‘BIDIYSA JO UOHIPUOD ‘JByieam ‘YiBus)

duij Se S1010B} Yyons AQ pajoaje 0S|e S| AouaIoIe |an4) "AOuaiDIya |8N) UO JO848 SY Si
uonosjas auibua Jo j10adse Juepodw J8YJOUE ‘BS1 0} 8NUUOD SIS0J [8N) 80UIS

‘(12) sswny pue jeay Jo Os|e Inq ‘8siou

10 Ajuo Jou adeosa ay) aziwiuiw o} [euslew sse|biaqgy o1} youl-| B yim suibus

3yl paje|nsui UBBIYIIW "10qUY UuY Ul palelado yoiym walsAs ainoJ-pexi) pue epu

-e-[eIp pajesBajui ay) ‘ajdwexa Jo4 ‘Juswpedwod jabuassed sy} wouj 8siou dasy

0} palejnsul aq ued sjuawipedwod suibu3 Jayjeam p|oo ul Lels suibua ay) djay ueo

Juswdinba [e10ads 1o 86e.0)s Joopui ‘pajeaH 1502 Bujeiado paiamol syl AQ 19s)jo
aq Aew soud aseyoind sy ‘pajeIiolawe 8q uayo ued sebejueapesip asay|

"S|@S3IP YIIM JBl|ILIB) SOIUBYDSW JO) PUE S|00} JUSIB|IP 10) pRBU 8Y| e
s|on8| esiou JaybiH e
Jayieam pjoo ul Buipels Aynoiyig e
S1500 [eiiul JaybiH e
:a.Je s|asalp Jo sebejueapesip 8y |
"S]S00 SOUBUBIUIBW J9M3) PUR AlljIgela) Jojag e
1uBWaII8I 8|0IYBA JO
asned solew sy Uayo si ainyie} auibus 'sajuesem sabuol ‘ay sulbus Jobuo] e
(#9) 1uaoiad o 0} 0z woyj Jo pasn jany ut sBuines e — abea)jiw [an} 1a119g e
ony Jadeay) e
:ale sjasalp Jo sabejueape ay |
‘(Jeny pue Jie Jo Buixiw ay}) uoeINqIed psau
10U Op S|8saIp 93uIs ‘alinbal seuibua aujoseb jey] (siosuapuod pue ‘sanm ‘'sbnid
‘sjuiod Se yons) sluauodloD [BOLIDSIS AUl BABY JOU Op S|8SaI(] "uoisSaidwod
pue uonouy Aq anubi saulbus [asalp seasaym ‘Ajieo11o9le a)ub ssuibus seb Jey; st
sauiBua |asaip pue seb usamiaq aousiayIp Jolew 8y} '|9saIp ale sasng ISON
“Ja)JeW SIY) Ul 80I1ApE apincid
ued sJojelado pasuauadxa pue SISINJOBJNUBIA ‘Pasn 8q |IM 1l Ydiym JOf 8DIAI8S
ay1 JO 81NJeU 38U} UO PUE 3J21yaA 3y} o ybiem ay) uo spusdap uasoyd auibua j10exs

8¢



3. Suspension

As with all the components, heavy-duty shock absorbers and the heaviest
possible suspension are needed to carry the heavy bodies on the chassis and to
withstand the rigors of transit service. The heavy bodies can cause front ends and
tires to wear quickly. A stiff suspension can produce an uncomfortable and bumpy
ride. A smooth ride is facilitated by heavy-duty shock absorbers, and by high-
capacity springs and axles. A high-capacity suspension is especially necessary
with poorly paved roads and constant stop-and-start driving.

4. Brakes

One of the first vehicle difficulties an operator cites with vans and body on
chassis is brake failure. Even with heavy-duty brakes, brake pads and shoes wear
quickly and have to be replaced. For this reason, front-wheel disc brakes and
rear-wheel drum brakes are recommended (49, 102). This lengthens the brake life
and improves the stopping performance. Rear disc brakes are not considered a
necessity, since front brakes absorb most of the force in stopping (102).

5. Electrical System

Optional equipment such as air conditioners, extra lighting, radio communica-
tion, ancillary heaters, and wheelchair lifts place greater demands on the electrical
system. For this reason, heavy-duty alternators, of from 90 to 120 amps, are
recommended for vehicles other than small buses (102). Small buses use alter-
nators ranging from 140 to 190 amps.

Heavy-duty batteries are also advised for all vehicles. Operators have had
trouble with the ability of heating and cooling units to keep a consistent temperature
throughout the vehicle.

A few comments concerning electrical wiring are in order. In some cases, in
the process of modifying vans or placing bodies on chassis, electrical wires have
been interfered with, resulting in electrical difficulties. Uniformity in the routing and
color coding of cables facilitates maintenance. Lastly, precautions can be taken to
protect electrical cables from mud, snow, and ice.

AIDS FOR THE VISUALLY OR HEARING IMPAIRED.
1. Colors

Colors chosen for the vehicle exterior may reflect personal taste, but it should
be kept in mind that distinctive colors make a vehicle more visible to visually-
impaired passengers. Furthermore, when colors in the interior are utilized to create
a contrast between the seats and the floor (for example, dark seats and a light
floor), visually-impaired passengers are able to move more easily within the vehicle
(44). Some systems paint the steps or step edges yellow or orange in order to make
them easier to see (60, 78).
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Protective Padding on a Lift Stored Inside
a Vehicle

Courtesy of Braun Corporation

Figure 11. Recommended Safety Features for Use of Wheelchair Lifts

e PADDING OF HAZARDOUS PROTRUSIONS AND EXPOSED EDGES OF LIFT
WHEN STOWED IN VEHICLE.

e PAD UPPER FRAME OF LIFT DOORWAY.

o ENCLOSURE OF EXPOSED PARTS AND MOVING PARTS.

e INTERLOCK SYSTEM ON VEHICLE BRAKE OR TRANSMISSION TO PREVENT
VEHICLE MOVEMENT WHILE LIFT IS IN OPERATION.

e SHUT-OFF MECHANISM, WHICH STOPS LIFT OPERATION, ACTIVATED WHEN
LIFT STRIKES AN OBSTRUCTION.

e IN CASE OF A POWER FAILURE, USE MANUAL OVERRIDE TO ALLOW LIFT
OPERATION.

e MECHANISM TO ENSURE SLOW FREE FALL OF LIFT PLATFORM IN THE
EVENT OF A POWER FAILURE.

e MINIMAL VIBRATION TO PERMIT USERS TO STAND AND RETAIN THEIR
m>__w\.w_m/_0m“ AND TO AVOID THE LOOSENING OF FASTENERS FOR JOINING
PARTS.

e BACK AND SIDE PLATES ON PLATFORM TO KEEP WHEELCHAIR FROM
ROLLING OFF.

e SLIP RESISTANT MATERIAL ON PLATFORM.

e AUDIO AND VISUAL SIGNALS TO ALERT PEOPLE WHEN LIFT IS IN OPERATION.

Source: References 15, 74, 85, 95, 97, 102, 118.

Rear-door lifts are preferred in areas where there are streets which are one
way, or streets which have roadside ditches, tall grass, heavy snow, and/or narrow
driveways.

Side-door-mounted lifts are more common in urban areas where curbside
pickups are frequent. If a vehicle stops in the street rather than in a driveway, it is
less dangerous for passengers to board from the sidewalk than from the street
behind the vehicle. The risk of a passenger being struck by another vehicle is
greater on the street.

The cost of acquiring and utilizing a lift is expensive. Figure 12 lists the price
range of lifts. Vehicle operating costs are affected by lifts in a number of ways. Fuel
costs may increase due to the added weight of the lift. Increased driver training and
higher driver wages due to a driver's increased duties and responsibilities for
passenger assistance may be necessary. In addition, maintenance costs may
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Two Types of Wheelchair Securements

Courtesy of American Seating Company

accident. This is done in order to protect both the wheelchair occupant and the
other passengers. Devices currently used include belts, chains, metal brackets,
and bars. Appendix B contains a list of securement manufacturers.

Most securements are operated manually. They are attached to the wall or
floor of the vehicle or to the bottom of a foldable seat, and fasten onto the wheel or
frame of the wheelchair. The design and location of the securement, and the
disabilities and dexterity of the wheelchair user, affect the amount of driver as-
sistance necessary to apply a securement device (96).

One problem operators have identified is that not all restraints can be secured
to all wheelchairs. Often this is due to differences in the width of the tires or in the
type of wheel. A recent study recommended that wheelchairs have a standard
fixture which attaches to a standard securement (96).

Another concern of system operators and users is the need for valid testing of
securements to ensure their reliability in a sudden stop. Some testing has been
undertaken, but the results have shown that some restraints and some wheelchairs
do not hold up in simulated crashes (90, 91, 96).

the need for backup vehicles

The number of vehicles an operator chooses to buy is integrally related to the
service level to be provided, the size of vehicle chosen, and the operator’s financial
capabilities.

However, another important consideration in selecting the number of vehicles
to acquire is the need for backup vehicles to be used in case vehicles are out of
service due to breakdowns or routine servicing. Although very small systems may
not be able to afford extra vehicles, situations in which vehicles are constantly out of
service can severely affect the system’s operation (12, 55).

The number of backup vehicles necessary is dependent upon the:

e Maintenance system's capability to acquire parts and perform maintenance
on the base fleet quickly

® Possibility of routine care being done during non-operating hours (e.g.,
nights and weekends)

o Ability to limit breakdowns by routine preventive maintenance

e Feasibility of storage.

Some sources suggest formulas to calculate the number:
e Forafleet of less than 7 buses, have 1 spare; for a fleet of between 8 and 20
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Courtesy of the Regional Transportation
Program, Portland, Maine

]

PROCUREMENT

VEHICLES CAN BE procured in three ways: acquired from an existing fleet,
leased, or purchased. Most of this discussion is concerned with purchasing since it
can be the most complicated and time-consuming procurement process.

The last part of this chapter looks at funding sources, primarily governmental
sources. Appendix C has a chart which lists and briefly describes many Federal
programs.

acquisition from an existing stock

It is not always necessary to purchase a new vehicle. Vehicles can sometimes
be acquired for use from an existing stock of vehicles, such as a school bus fleet,
another transit service, or a social service agency. Many systems which intend to
provide service for anumber of organizations have the vehicles donated to them by
the organizations for which they are providing service (51). These vehicles may
also be leased by the agencies to the service provider, sometimes for a token fee of
one dollar.

leasing

Leasing a vehicle is considered an option when:

1. Funds are limited in starting a new system, or when the system may not
be implemented on a permanent basis.

Although leasing increases the operating costs of a project, capital costs are
deferred (13). If funds do become available, or the system becomes permanent,
the option of buying the vehicle at the end of the lease agreement may be
considered.
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Figure 13. Leasing Versus Purchasing — Sample Cost Comparison

Inthe mmBU_m. case below, an operator wishes to acquire seven vehicles. Given specific conditions, calculations are made to determine
E:m.%mﬂ leasing or purchasing vehicles is less costly. The calculations for the purchase option are somewhat complicated, so it may be
desirable to have someone knowledgeable in accounting principles to assist individual operators in comparing costs.

Leasing
Conditions:
e 7 vehicles
® $6,000 yearly cost
per vehicle
Equation:
7 vehicles x $6,000 = $42,000 per year

Purchasing

Conditions:
e 7 vehicles
e $35,000 per vehicle
e 10-year life
e $1,000 salvage value
e 10% finance charge

Equation: (without grant)

[purchase price | x [7 vehicles] [capital recovery factor* (10% for 10 years)]
minus

[salvage value] x [7 vehicles] x [sinking fund factor* (10% for 10 years)]
equals

yearly cost.

The equation for our sample:

$35,000 x 7 x 0.16275 - $1,000 x 7 x 0.6275 = $39,434.50 per year
Equation:  (with 80% capital grant)

[cost per year without grant] x [20%] = yearly cost.

Thus, for our sample:
$39,434.50 x 0.2 = $7,535.50 per year.

Source: Reference 9.

*SAMPLE INTEREST TABLE - 10%

OB IS WAL=

Siagle Psyment Uniform Series

Compound | Present Sinkdog Capital Compound | Present
Amount Worth Fund Recovery Amount Worth
Factor Factor Factor Factor Factor Factor
F/P PIF A/F A/P F/A P/A
1.1000 | 0.9091 1.00000 | 1.10000 1.000 0.909
1.2100 | 0.8264 0.47619 | 0.576 19 2.100 1.736
1.3310 | 0,7513 0.30211 | 0.40211 3.310 2,487
1.4641 | 0.6830 0.21547 | 0.31547 4.641 1.170
1.6105 | 0.6209 0.16380 | 0.263 80 6.105 3.791
1.7716 | 0.5645 0.12961 | 0.22961 7.716 4,355
1.9487 | 0.5132 0.10541 | 0.20541 9.487 4.868
2.1436 | 0.4665 0.08744 | 0,187 44 11,436 5.338
2.3579 | 0.424) 0.07364 | 0.17364 13.579 5.759
2.5937 | 0,3855 0.06275 | 0.16275 15,937 6.144
2.8531 | 0.3508 0.05396 | 0.15396 18.531 6,495
3.1384 | 0.3186 0.04676 { 0.146 76 21.384 6,814
3.4523 | 0.2897 0.04078 | 0.14078 24.523 7.103
3.7975 | 0.2633 0,03575 | 0.13575 27.975 7.367
4.1772 | 0.2394 0.03147 | 0.13147 31.772 7.606
4,5950 | 0.2176 0.02782 | 0,12782 35.950 7.824
5.0545 | 0.1978 0.02466 | 0.12466 40.545 8.022
5.5599 [ 0.1799 0.02193 | 0.12193 45.599 8.201
6.1159 { 0.1635 0.01955 { 0.11955 51.159 8,365
6.7275 | 0.1486 0.01746 | 0.117 46 57.275 8.514
7.4002 | 0.1351 0.01562 | 0.11562 8.649
8.1403 | 0.1228 0.01401 | 0.11401 8.772
8.9543 | 0.1117 0.01257 | 0.11257 8.883
9.8497 | 0.1015 0.01130 | 0.11130 8.985
10.8347 | 0.0923 0.01017 | 0.51017 9.077
9182 | 0,0839 0.00916 | 0,109 16 9.161
L1100 | 0.0763 0.00826 | 0,108 26 9.237
.4210 | 0,0693 0.00745 | 0,10745 9.307
.8631 | 0.0630 0.00673 | 0.10673 9.370
.4494 | 0.0573 0.00608 | 0.10608 9.427

1943 | 0.0521 0.00550 | 0.10550 9.479

L1138 | 0,0474 0.00497 | 0,10497 9.526
.2252 | 0,0431 0.00450 | 0.104 50 9.56%
25,5477 | 0.0391 0.00407 | 0.10407 9.609
28,1024 | 0.0356 0.00369 | 0.10369 9.644
45.2593 | 0.0221 0.00226 | 0.10226 9.779
72.8905 | 0.0137 0.00139 | 0.10139 9.863
117.3909 | 0.008S 0.00086 | 0.10086 9.915
189.0591 | 0.0053 0.00053 | 0,10033 9.947
304.4816 | 0,0033 0.00033 | 0.10033 9.967
490.3707 | 0.0020 0.00020 | 0.10020 9.980
789.7470 | 0.0013 0.00013 | 0,10013 9.987
1271,.8952 | 0.0008 0.00008 | 0,10008 9.992
2048.4002 | 0.0005 0.00005 | 0,10005 9.995
3298.9690 | 0.0003 0.00003 | 0,.10003 9.997
5313.0226 | 0.0002 0.00002 | 0.10002 | 53120,226 9,998
8556.6760 | 0.0001 0.00001 | 0.10001 | 85556.760 9.999
13 780.6123 | 0.0001 0.00001 | 0.10001 | 137796.123 9.999

VB IO WAL=
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Figure 14. Vehicle Procurement Flow Chart (Urbanized Area Grant Programs)

Local agency liles UMTA R i\
. legional -
mu.u.a w_w..._._,nn g Office Raview Department of ortel
_ -
assurance of local Steps. : I application
matehl 10 appiopniate
1) Rew Eop unons
&p 1 mo
21 Review for civi
nghts compliance A
31 Legal raview
DOL certfication Local
Igmo of 13lc! comphance ™)
Jamo _..|' process
+ 1.2 mo.
UMTA Regional Office
authonzation to
2pplicant 1o proceed
1 mo.
Metropolitan Planning
O {MPQ) Raviw Process
Vehicle nesd must be identified
UMTAc -
n the following planning
Sec 3.6 == e
: 11 Transportstion Plan jor - e
Transit Development Plani, ocs [agencyjl State D of 7
Sec 16(b} Transporation (DOT} State DOT notification
2 H-:—wu_:. e _..._..uaS:_.:. application (inctuding PO 1o local apphcant of State
ogH! assurance of local award and proposed | b
w_ TIP Annual Element match} _ml_.mrﬁ o fund dehvery date | orocess
Locs! pretirmna) hese documents must be eview far funding Steps
-uv..n-v..a._ for " ] reviewed and approved by: & profect comphance 1) Asks applicant to g
vehicles under 1} The MPO Technical 21 Include in program of have ns cash match
Advisory Committes : projects iistl for UMTA roady
2) The MPO Transportation fundno 2} Enters into a service
Policy Committee, and Locsiegency) 3 Noty UMTA of Sec
. forwards a copy contract with applicant
3) The MPO v 16(b) {2 steps program
qf 16ib} 12} Iin which local veticle oo
UMTACt AN planning documants are forwarded application with o esi e sdad]
Sec. 18ib} 12) to FHWA® Dwvision Office and/or UMTA Ststewide A 55
Regional OMice for approval Cleannghouse Imo
36 mo.** for s review
2mo *
UMTA Regional Otfice —
authonzation for State
DOT 10 proceed
3mo
WTG 12/73
-

Local

award

FHWA = Federal Highway Administration

This represents the approximate {minimum and maximum when two numbers are given) time
frame in months for completing a step.

For Sec. 3 and 5 the time frame from preliminary application to vehicle delivery
15 11-29 months. For Sec. 16(b) (2) the time frame from preliminary application
to vehicle delivery i1s 14-28 months. The maximum tmes will be required as
vehicles requested are customized to meet special needs

Local
vehicle
delwery

312mo

State

award

39



£

i

61Tt D1IM

owg

P8020:d 01 10Q MG
o

BHYO 1uoBoy vIWn

S ———

owegL
v.-n ssed0i0 |
Pq
amsg amg
owzy
gy
!-v-a $3920:0
w07 £
1007
ow |
uemdde (#3201 01
10a aimg

ow |
100 oimis o1
UOUSTUOYINE PUR MBIABS
NHO UORING YMHY

WeADE Y 19823003

2308 € 0;

APEOs YIIRW yseI SN
vARY 01 lUEINIDE SySY (|

ow |
uonerLoyINE

81 205 jEnpiApUI jO
QNS (0Q Ming

ow

unug 7

ow g

{PAPNOUL §1 18aNb3S

BHYDA (£30] UYMW}

weiBoid aimis (Z) (Q)9)
385 jO YIWN AN (€

Buipun;

VAWN 10} {134 $138010
10-weiBosd w epniaul 12

ov

SPaau |e108ds 183w O} PaziwolsNd ale paisanbal
S3{0IYaA Se painbas aq |M SBWIL WNWIXBW 8y | SYILOW $Z-Z| SI A18Aap 8|a1yan
01 uonedijdde Aseuiwnjaid woy awely awn ay) (z) ()91 995 104 SYIUOW £7-Z|
st Alanijap a|o1yaa 01 uonedidde Aseuiwiiaid wouy awely aunl ayl g| 09 404
‘dais e Buna|dwod Joj syuow Ut atues)
awn (uaAIb aue s1aGUINU OM) UBYM WNWIXeW pue wnuwiuiw) slewixosdde ay) sjussaidal sy

a3usdwo3 130i0.0 g
Buipuny 10} maney {,

gu!

PUHO UOIIAD YAMHS

owz

1A
31 10} aEnoyBunee|]

ioq o seidod
Mi10) AduaBe (207

YHYM Ui} weido.
Bl 395 O YAMH4 A

1o weB01d W 9pNpdY) (7
198i00 g

e

Buipun; 10 mainey (|

sdaig
Mmooy el
11,00} uoneLCdsuRI |
J9 uswusda awng |

ow |

suoneidde g, 295
IRNPIAPUI UO P8R0 O1
100 2 10) [racidde
N0 UMD YMHA

e OWZ|

{RAD:00R JOy adIYQ (BuoIBoY W LI
10/PUR 83O LAY ,YAHS O
POPITMIO; 358 DIUGLINIOP Buibumd |y
Aduede

uoUsLOdtURI 10

/pue Buiueid (EuOBaI

WY1 AQ peacidde

84 150w SIYEA Iy |

”©

wuborg

UBWICOARQ] KSuRIY

wawnop Buuurd

Buimoyio) syl w1 payiuep!

89 ISNW PSOU FIUPA

1830) jo e3umINESE
Buipniut uonEHKIE

sojy Acucle 8207

yrew

§ 20

(sweiboud Jueis) easy paziueqINUON) UeyD MOojd JUdWBINI0Id 3IIYBA S| aInbid

..

uonensiuiwpy AemyBiy |es@pad = yaAHA

J8pUN T8IHYRA
104 uonednde
Aswuiunesg 12307

81 305
BPYINN




Note:

Figure 16. Sample Advertisements (Invitations for Bids)

STATE OF ILLINOIS
DEPARTMENT OF TRANSPORTATION
DIVISION OF
PUBLIC TRANSPORTATION
NOTICE TO BIDDERS

Separate sealed bids for:

up to twenty-two (22) buses especially
designed to transport elderly and handicapped
persons and having a capacity for 12-16 pas-
sengers, (Bid Package A}

and

up to thirteen {13) buses especially designed
to transport eldérly and handicapped persons
and having a capacity for 18-24 passengers
{Bid Package B)
will be received by the Illinois Department of
Transportation at the offices of the lllinois
Department of Transportation, Division of Pub-
lic Transportation, 300 WNorth State Street,
Room 1002, Chicago, lltinois 60610, until
11:00 o'clock A.M. (CST), July 23, 1980, and
at that time publicly opened and read.

BIDS WANTED

This reqguest for bids is being undertaken on
behalf of the purchasers, private non-profit
agencies in |llinois whose applications for
capital grant assistance have been approved
by the federal government under the pro-
visions of Section- 16(b){2) of the Urban Mass
Transportation Act of 1964, as amended.

Any and all contracts resulting from these
bids are subject to the terms of the financial
assistance contracts between the lilinois De-
partment of Transportation and the United
States Department of Transportation and be-
tween the purchasers and the lllinois Depart-
ment of Transportation.

The lllinois Department of Transportation,
on behalf of the purchasers, reserves the right
to reject any and atl bids and to excuse non-
compliance with formal requirements in the
bids and bidding when, in the judgment af the
Department, the best interests of the purchasers
will be served and the spirit of competition wilt
be maintained.

Any individuai, tirm, partnership or corpor-
ation appearing on the United States Comp-
troller General's list of ineligible contractors
for federally financed and assisted construc-
tion is not an eligible bidder.

The Department hereby notifies all bidders
that in regard to any contract entered into pur-
suant to this solicitation for bids, minority
business enterprises will be afforded full oppor-
tunity to submit bids in response, and will not
be subject to discrimination on the basis of
race, color, sex, or national origin in considera-
tion for an award.

Within fifty calendar days following the
publication of this Notice to Bidders, pre-bid
qualifications and certification forms must be
completed and submitted to the Department
by prospective bidders.

Copies of pre-bid forms and all other bid
materials may be obtained from the 16(b}
(2) Project Manager, lllinols Department of
Transportation, Division of Public Transporta-
tion, 300 North State Street, Room 1002,
Chicago, lllinois 60610.

Stephen Schindel, Acting Director

Division of Public Transportation

Both these advertisements appeared in PASSENGER TRANSPORT, v. 38, the first in no. 21,

BIDS WANTED

INVITATION FOR BIDS

The Greater Hartford Transit District (the
“District*) hereby gives notice that it will re-
ceive sealed bids for the purchase of up to
twenty-three (23) 12-passenger vehicles, seven-
teen {17) of which shall have wheelchair lifts.

Bids shall be submitted on forms furnished
by the District and shall be addressed to:

Mr. Arthur L, Handman

Executive Director

Greater Hartford Transit District

179 Allyn Street

Hartford, CT 06103
Bidders shall submit their bids in a sealed enve-
lope and shall indicate on the face of their bid
envelopes the following: *“Bid for LiIft-Equipped
Passenger Vehicles™.

Bids will be received up to but not later
than 11:00 a.m. local time, October 6, 1980.
At that time, the bids will be publicly opened
and read aloud at the District’s office. Bilds
must remain in effect for thirty (30) days from
the bid opening.

Requests for copies of the Technical Specifi-
cations, General Specifications, and Bid Forms
and all inquiries related thereto shall be dir-
ected to the above addressee. Telephone inquir-
ies may be made to either the above addressee
or Mr. Samuel G. Billings, Transit Planner, at
{203) 247-5329.

All bids and related documents will be sub-
iect to financial assistance contracts between
the District and the U.S. Department of Trans-
portation, Urban Mass Transportation Adminis-
tration (UMTA) and between the District and
its local operators. All bidders will be required
to certify that they are not on the Comptroller
General's list of ineligible contractors. The suc-
cessful bidder will be required to comply with
all applicable Equal Opportunity Laws and Reg-
ulations.

Bids must be accompanied by a certified or
bank check or acceptable surety bond in an
amount not less than five percent (5%) of the
total bid price. The check or surety bond will
be returned to unsuccessful bidders. Such bid
bond received from a successful bidder will be
held until sald successful bidder furnishes a
performance bond with surety or certified or
bank check for the full amount (100%) of the
contract to the District. Upon receipt of sald
performance bond, the bid bond will be re-
turned to the successful bidder.

The District reserves the right to accept any
bid or reject any and all bids and to waive any
irregularities.

Dated: August 12, 1980

By: ARTHUR L. HANDMAN

Executive Director

May 23, 1980; the second in no. 34, August 22, 1980.
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Most bid procedures follow the general process outlined in Figure 18.

Figure 18. Typical Bid Process

\ Contract documents are drawn up \
\
\ Advertisements are posted and bids are received M
A\
Bids are opened at public meetings
and read aloud

Y

\ Bids are analyzed \

\ One bidder 's awarded the contract \

\ Vehicles are delivered by contractor \

Allowances are usually made in the process for bidders to contest specifica-
tions, to ask for approval of what they consider an equivalent specification, or
simply to clarify specifications. One method is to have a prebid conference, usually
held shortly after bidders have picked up the buyer's proposed contract. This
conference provides a forum for the buyer and for the potential bidders to clarify
provisions. They may also discuss whether the provisions in the contract are
reasonable (i.e., that most suppliers can meet those provisions and bid on the
contracts). This encourages greater competition. As a result of this conference,
addenda to the proposed contract may be issued.

Another way of eliciting feedback from suppliers is to ask them to submit
written comments soon after the bid opens. The buyer's analysis and comments
may result in amendments to the contract.

The time taken by the bid process varies depending upon the regulations a
buyer is following and upon the time constraints a buyer has set. Figure 19 shows
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1. Front-end Documents

The type of contract documents and phrases used vary. However, there some
basic components of the front-end documents.

e Instructions to bidders — details the bid process, including qualifications
expected of bidders, bonding information, data to be submitted with bid,
how a bidder can request clarification or addenda, etc.

e (General provisions — details the role of buyer and supplier in the contract
concerning items such as payment, delivery, inspection, termination of
contract, warranty; also state and Federal provisions.

® Bond forms — Bonds provide collateral against a bidder’s failure to perform.
There are three types in common use. A bid bond guarantees that the
bidder will sign the contract if awarded the project. A performance bond
guarantees that the supplier will complete the project. And a payment bond
guarantees that the supplier will pay for all labor and material used in the
project.

e Bidder's proposal — lists what the bidder will provide, such as the quantity
of items to be produced, prices, technical specifications, servicing and
parts, etc.

There is one general provision which deserves a separate discussion, be-
cause it has been a problem in many cases. it has been reported that problems
have arisen from the warranty agreements for modified vans and body on chassis
(102). The chassis and bodies are generally manufactured by different companies
and each manufacturer warrants his own product. A wheelchair lift may be
warranted by the vehicle supplier; otherwise repairs under warranty are done by
the original manufacturer. In areas where chassis or body dealers are not readily
available, arrangements can be made for local mechanics to perform repair work
and be reimbursed by the manufacturer under the terms of the warranty.

The real inconvenience to the buyer is not the need to deal with several
dealers, but the disputes which arise when responsibility for a defect is unclear.
The disputes can result in delays in repairs. A warranty agreement designating the
supplier as responsible to the buyer for all warranty work has been used to alleviate
this problem.

2. Technical Specifications

Technical specifications are the part of the contract which determines the
actual components, construction, and performance requirements of the vehicles.
Specifications can be phrases or drawings.
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Figure 20.

Computing Life-Cycle Costs

1

Collect
Life-cycle cost data

2 Compute
Annual operating costs

3. Compute

= Present worth of future
operating costs and
salvage value

4 Compute
Life-cycle costs
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FEDERAL. In 1977, the U.S. General Accounting Office identified 114 pro-
grams within 11 Federal departments which provide operating or capital assist-
ance for transportation (105). The Department of Health and Human Services and
the Community Service Administration handle a majority of these grant programs.
Most of these programs designate the eligible passengers or the site to which
passengers can be transported. Those sites are generally health, education,
vocation, social service, or rehabilitation centers. These programs were designed
to supply some type of social service, not transportation. The money allocated for
transportation is intended to facilitate the clients’ access to these social services.
Many of the programs do not provide capital assistance, providing instead
assistance for clients to use existing transportation services.

Another major source of Federal funds is the Department of Transportation.
Unlike the programs above, the primary intent of DOT programs is to assist in
providing transportation. Within DOT, funds for nonurban areas (with a population
of less than 50,000) are available from the FHWA. The money is administered under
the Section 18 program of the Surface Transportation Assistance Act (98). Prior to
1978, when this section was enacted, nonurban areas relied mostly on social
service grant programs and on UMTA's Section 16(b) (2) program for capital
assistance in transporting elderly and handicapped people (101). Section 18
marks the beginning of a Federal commitment to aid public transportation in
nonurban areas.

Both capital and operating assistance is available through Section 18.
Systems apply for funds through state governments, which are the initial recipients
of this formula grant. Eligible recipients include public bodies, nonrofit organiza-
tions and transportation operators. Private (for profit) providers are eligible, through
purchase-of-service agreements with a local public agency, for the provision of
public transportation services. The Federal government matches 50 percent of
operating expenditures and 80 percent of capital expenditures.

UMTA, which is part of DOT, allocates capital assistance under Sections 3, 5,
and 16 of the Urban Mass Transportation Act of 1964, as amended.

Section 3 is a discretionary capital grant program subsidizing state govern-
ments and local public bodies. Private transit operators may receive capital grant
money by lease or by other arrangements from public agencies that receive UMTA
grants. The Federal share of capital project costs is 80 percent.

Section 5 gives both capital and operating formula grants to public agencies
through a state agency designated by each governor. Section 5 only disburses
money to urbanized areas. Eighty percent of capital costs and 50 percent of
operating costs of projects are granted.
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OPERATIONAL
CONSIDERATIONS

ONCE A VEHICLE has been selected and acquired, it is best to put it into
service as quickly as possible. However, there are aspects of vehicle operation that
should be considered before a vehicle is in service. Adequately preparing for
vehicle-related costs, maintenance service, driver training, and insurance, can
help to ensure an efficient and safe service.

financial considerations

COST ITEMS. There are many expenses associated with acquiring and oper-
ating small transit vehicles. Figure 21 lists many of the common cost items, dividing
them between capital and operating costs. Capital costs are the purchasing costs
for vehicles, facilities, and equipment needed to make a transit system operations.
Operating costs include the day-to-day costs of running a system. (Figure 22
contains 1980 prices for vehicles.)

Depreciation deserves some comment here, because it is a controversial cost
category. Many systems relying on Federal funds do not use depreciation in their
cost accounting since they follow Office of Management and Budget Circular 74-4,
Attachment B, which forbids the computation of depreciation on equipment paid
for directly or indirectly by the Federal government. Proponents of the use of
depreciation in cost accounting see two major advantages of a system recording
depreciation: :

e |t permits systems to recover from other agencies that portion of their own
vehicle which is used by other than their own clients (82).
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e Accounting variations, including:
— Variations in accounting definitions
— Variations in the coverage of acounts (e.g., some systems are not
permitted to cover depreciation)
— The exclusion of some transportation costs and the inclusion of non-
transportation costs in transportation cost accounts;
e Qperating data insufficient to permit evaluation and monitoring of system
operations
e The difficulty of making comparisons between systems because of:
— Differences in the time covered by data and accounts (e.g., because of
inflation or other time-related cost differences)
— Differences in the length of operating experience so that system
averages may not be representative
— Variation in the markets served (e.g., rural versus urban)
— Variation in the type of service or service mix, and
— Differences in vehicle type and vehicle mix between projects.

A recent study was conducted of the transportation costs of 56 systems
serving elderly and handicapped people (83). These systems included social
service agencies, transit properties, and agencies utilizing service contracts. It
attempted to reconstruct costs and add missing costs to get comparable cate-
gories. The cost categories examined were:

e Equipment depreciation

e Overhead

e Maintenance

e QOperating salaries.

The pie charts in Figure 23 show the percentage of the total cost that each
category held.

Another way to look at costs is to convert costs based on time periods (i.e.,
monthly, or annual costs) to unit costs. Unit costs are useful in measuring and
evaluating the operating performance of a system. The unit costs relevant to the
evaluation and comparison of vehicles is the cost per vehicle hour and the cost per
vehicle mile or vehicle kilometer. The operating (or total) cost per vehicle hour is
equal to the total cost divided by the number of hours the vehicles were in
operation. The operating (or total) cost per vehicle mile is equal to the total cost
divided by the number of miles the vehicles have traveled. An evaulation of FHWA's
Section 147 Rural Transportation Demonstration Project established probable
ranges for costs of rural transportation systems (12). (See Figure 24.)
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Figure 24. Sample Ranges of Unit Costs for Rural Transportation Systems

LOW HIGH
COST PER VEHICLE MILE" $0.36 $ 1.06
COST PER VEHICLE HOUR* $6.52 $20.51
MONTHLY VEHICLE MILES 1,841 3,238

*Operating, capital, and administrative costs are included.

Source: Reference 61.

In urban areas, the cost per vehicle hour is a more useful measure than the cost
per vehicle mile, because the operating vehicle may not actually be moving but
may still be “in operation,” (i.e., the vehicle is waiting in traffic, standing, or loading
and unloading) (46). On the other hand, the cost per vehicle mile is useful in
determining the effects of a change in the service level, or miles traveled.

FACTORS WHICH AFFECT COSTS. There are several factors which affect
the vehicle operating costs:

1. Type of Vehicle

Figure 2 shows how the cost per vehicle kilometer varies according to the type
of vehicle. In addition, life-equipped vehicles cost more to acquire, require more
fuel, and usually carry higher insurance costs (83).

2. Age of the Vehicle

As the age of a vehicle increases, operating costs also increase (11,102).
Specifically, age has a significant effect on vehicle maintenance, but generally not
on fuel economy (64).

3. Traveling Speed and Operating Environment (11)

e Fuel consumption increases as speed increases.

e Fuel consumption increases as the quality of the road surface decreases.

e Costs for engine oil, tires and tubes, and vehicle repairs, increase as the
quality of the road surface decreases.

e Fuel consumption increases as the terrain becomes more hilly.

4. Preventive Maintenance Program
An effective preventive maintenance program can help a vehicle run efficiently
and avoid breakdowns and costly repairs.
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Figure 25. Motorbus Diesel Fuel Costs

The fastest growing cost for bus transit systems in the last
decade has been motor bus fuel. Most transit systems use No. 1-D
diesel fuel, a highly refined middle distillate that minimizes air pollu-
ting emissions from buses. The cost of No. 1-D diesel fuel has risen
450% in the last nine years from 12 cents per gallon excluding taxes
in 1970 to 65 cents per gallon excluding taxes in the summer of
1979.

This incredible price increase of diesel is five times as great as
the Consumer Price Index which rose only 88% during the same
time period. Because fuel costs are rising more quickly than inflation,
they are becoming a much larger portion of transit system expenses.

In 1970 diesel fuel costs accounted for 2.5% of transit system
budgets for motor bus operations. By the summer of 1979 diesel fuel
accounted for 7.7% of the cost of motor bus operations. The rising
portion of transit expenditures going to diesel fuel requires transit
systems to economize in other areas to help prevent excessive
cost increases while continuing to improve transit service to their
communities.

Source: Reference 4.

Percent of Budget for Diesel Fuel, Bus Systems
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Figure 27. Components of a System for Maintenance Planning
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the ability of Paratransit, Inc. to carry outstanding balances). The Paratransit, Inc.
service center operates without subsidy.

6. Coordination by System Operators

System operators can join together to coordinate their maintenance needs and
select a common maintenance service provider. A coordinated maintenance
service offers regularly scheduled preventive maintenance, nonscheduled repairs,
emergency road service, and complete recordkeeping for vehicle performance
and repairs (5).

The Community Resources Group (CRG) in Springdale, Arkansas, is an ex-
ample of this type of coordination (18). CRG originally coordinated parts purchas-
ing in order to get parts at wholesale prices. At present it also provides mainten-
ance services. CRG claims that with 16 agencies participating in the joint purchas-
ing and maintenance program they have saved about 51 percent in costs (106).

7. Local Schools

Some community colleges or vocational schools have training programs for
maintenance personnel. A recent study reported that a system operator in Michi-
gan found a maintenance agreement with a local community college technical-
training program to be a cost-effective effort (12).

Another study reviewing innovative approaches to rural transport found two
systems which used vocational scheols. One of the systems, however, expressed
dissatisfaction and switched to a local garage (63).

MAINTENANCE SCHEDULES. The common approach to maintenance
scheduling is to assign inspection and servicing for different components on a
vehicle at fixed mileage intervals (7). Scheduling regular maintenance inspections
rather than waiting for breakdowns is called preventive maintenance.

There are several advantages to this system:

e Regularly scheduled maintenance improves learning, reduces labor costs,

and lessens chances for error in maintenance.

e A parts inventory can be maintained with greater certainty, reducing the
costs of procuring parts and improving bus down time (time a bus is out of
service due to mechanical problems).

® A haphazard approach to maintenance contributes to poor vehicle per-
formance and rapid deterioration (12,55,102).

e Breakdowns discourage passengers and can leave the driver and pas-
sengers stranded. Demand-responsive services are more adversely af-
fected by on-the-road vehicle breakdowns than fixed-route services, which
can compensate by lengthening headways (55).
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e First aid, cardiac-pulmonary resuscitation (CPR), and other emergency
handling techniques

® Passenger relations, passenger assistance techniques, and sensitivity for
elderly and disabled passengers (38,44,47)

e Handling of special equipment, such as wheeichair lifts (30)

e Basic maintenance and vehicle inspection to keep vehicles running safely
and efficiently

e Driving techniques to save fuel and money (103)

e Recording of basic data for subsequent evaluations of service and vehicle
performance.

Some systems and state departments of transportation have their own training
programs and manuals (10,16,58). Other systems, particularly small systems, tend
to use a form of on-the-job training in which a new driver observes a veteran driver
for a week or so, following which the new driver drives while the veteran driver
watches. However, regardless of the training program, new drivers are expected to
take several months to become familiar with the service area (27,60,71). Special
skills, for example defensive driving and first aid, are taught by local agencies such
as the Highway Patrol and the Red Cross.

One of the major barriers to implementing a driver-training program is the money
and time necessary to relieve a driver from service in order to attend training
sessions. For example, a course called the Passenger Assistance Techniques
(PAT), developed by a private consuiting organization, has a 10-hour training
session (100). The developers of this course believe that the feasible approach to
driver time constraints is to train instructors who can in turn teach the course to their
system'’s personnel. This was the approach used by a nationwide driver-training
program sponsored by UMTA. Severa! regional training sessions were held in
1980. This training was designed for drivers of standard transit buses, but those
involved with the course say drivers of small transit vehicles, particularly small
buses, would find such training useful.

insurance

Insurance for vehicles has been a serious problem for many transportation
providers. (See references 29,107,108,109,111). Systems run by transit authori-
ties, and systems which can be included under the blanket coverage of state or
local agencies, do not have difficulty. The systems which experience insurance
problems are rural and human service agencies, particularly those which are just
starting out. The major difficulties encountered by these systems are:
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e Social service agencies and other operators can join together to purchase
insurance as a cooperative. The Oregon Special Services Association is an
organization large enough to have its own insurance broker. Membership
by agencies is contingent upon their establishment of a safety program
providing guidelines for driver selection and vehicle maintenance. Some of
the members have experienced a considerable cost savings. (67). (See
reference 119 for a further discussion of group insurance or self insurance
plans.)

e State laws classifying transportation services by the standard of care re-
quired by the system while in operation, can be amended to state clearly the
classification in which human service transportation belongs. This would
decrease the uncertainty associated with claims and payments.
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CONCLUDING COMMENTS

As the information for this report was being gathered it became apparent that
what system operators most want to know is which vehicle to buy. For two reasons,
however, that question can not be answered fully:

e The vehicles on the market are constantly changing.

e There is a lack of conclusive vehicle performance data.

Nor can that question be answered simply. These vehicles are required to
provide a variety of service roles in different geographical areas. The information
available with the current state of the art does not permit the designation of one
vehicle for all users. Also, vehicle performance is determined not only by careful
selection, but by other factors as well, such as maintenance procedures, operating
environment, and vehicle handling.

This report presents a description of the types of vehicles available, and an
overview of their operating history across the country. It also indicates that proper
selection of a vehicle is only one consideration. Among others are the procurement
process, which can be complicated and lengthy, preventive maintenance and
repair, and financial questions.

It must be remembered that the rapid growth of transportation services

requiring small transit vehicles is relatively recent. Thus, the state of the art will
advance as system planners and operators gain and share their experiences.
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101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

xmmm%z MASS TRANSPORTATION ACT OF 1964, AS AMENDED, 49

University of Michigan, and Michigan Department of Transportation, Bureau
of Urban and Public Transportation, EQUIPMENT AND MAINTENANCE
REQUIREMENTS FOR LIGHT-WEIGHT ACCESSIBLE BUS
OPERATIONS, Prepared for U.S. Department of Transportation,
Transportation Systems Center, Urban Mass Transportation Admini-
stration, May 1980. DOT-TSC-1604.

U.S. Department of Energy, Assistant Secretary for Conservation and Solar
>n_u=om=o=m. Division of Transportation Energy Conservation, DRIVER
ENERGY CONSERVATION AWARENESS TRAINING (DECAT):
HANDBOOK, Jan. 1980.

U.S. Environmental Protection Agency and the U.S. Department of Energy,
GAS MILEAGE GUIDE 1980, 1980.

U.S. General Accounting Office, HINDRANCES TO COORDINATING
TRANSPORTATION OF PEOPLE PARTICIPATING IN FEDERALLY
FUNDED GRANT PROGRAMS, V. 1-2, Oct. 1977.

U.S. Department of Health, Education and Welfare, Office of Human
Development Services, HDS TRANSPORTATION INITIATIVE in HDS Fact
Sheet, July 1979.

U.S. Department of Health, Education and Welfare, Office of Human
Development Services, NEW INSURANCE PROGRAMS FOR HUMAN
SERVICE PROVIDERS: TECHNICAL ADVISORY, No. 1, Aug. 1979.

U.S. Department of Health, Education and Welfare, Office of Human
Development Services, Administration for Public Services, NATIONAL
WORK PLAN TO RESOLVE THE TRANSPORTATION INSURANCE
PROBLEMS, Aug. 1979.

U.S. Department of Health, Education and Welfare, Office of Human
Development Services, Administration for Public Services, PROCEED-
INGS: WHITE HOUSE WORKSHOP ON TRANSPORTATION INSUR-
ANCE, Jan. 1979.

U.S. Department of Labor, Labor Management Administration, Division of
Employee Protection, RURAL TRANSPORTATION EMPLOYEE
PROTECTION GUIDEBOOK, Sept. 1979.

11.

112.

113.

114.

115.

116.

117.

118.

119.

120.

U.S. Department of Transportation, Federal Highway Administration, Office
of the , AN OVERVIEW OF TRANSPORTATION INSURANCE
PROBLEMS IN RURAL AREAS: A REPORT TO CONGRESS IN
RESPONSE TO SECTION 313(a) OF THE SURFACE TRANSPORTA-
TION ASSISTANCE ACT OF 1978, Apr. 1980.

U.S. Departmentof T tion, Transportation Systems Center, Office
of Technology Sharing, PARATRANSIT: STATE-OF-THE-ART OVER-
VIEW, draft in progress, May 1980.

U.S. Department of Ti tion, Transportation Systems Center, Office
of Technology Sharing, MINI-BUS PROFILE, 1975.

U.S. Department o-.._.%. Transportation Systems Center, Office

of Tech Sharing, SPORTATION FOR THE ELDERLY AND
u%cq_mmmmmcn PROGRAMS AND PROBLEMS, Nov. 1978. GPO 1979-

U.sS. o‘ﬂ_.w:mﬂ_iw:o:_ UrbanMass Ti ion Administra-
tion, RNAL OPERATING MANUAL: SECTION C: THIRD-PARTY
CONTRACT ADMINISTRATION, UMTA 1000.2, Chg. 2, Mar. 1974.

U.S. Department of Transportation, Transportation Systems Center, Urban
Mass Transportation Administration, Office of Service and Methods
Demonstration Program, SMALL CITY TRANSIT, May 1976. UMTA-MA-
06-0049-76-1 through 15.

U.S. Department of Transportation, Urban Mass Transportation Administra-
tion, and the Transportation Research Board, WORKSHOP ON SMALL
BUSES: PROCEEDINGS, Apr. 1978.

U.S. Veterans Administration, Prosthetics Center, VA STANDARD
DESIGN AND TEST CRITERIA FOR SAFETY AND QUALITY OF
AUTOMATIC WHEELCHAIRLIFT SYSTEMS FOR PASSENGER MOTOR
VEHICLES, June 1977.

Warren, McVeigh, and Griffin, VEHICLE INSURANCE STUDY, Prepared
m_om.mﬂo Wisconsin Department of Transportation, Bureau of Transit, May

Young, David, COME BACK FOR THE SHORTY BUS? in Mass Transit,
Volume V. No. 61, p. 86-88, June 1979.
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gﬂ!_%. modifiedvan . o
Freedom of a transit system from barriers preventing traveflers from using that Standard van with some body and/or chassis modification.
system. transit
bid xible transportation service, operated pubiicty or privately. Typically, a small-
Statement of what vehicle a supplier will sell to the buyer and at what price. scale operation using small transit vehicles.
body on chassis arranged ride-sharing service ] ) . )
Marriage of a light truck chassis and a body. ncludes van pooling and subscription buses which operate mainly during peak time

to provide commuters who have predetermined work schedules the opportunity to
bond . . . share vehicles.
Provides collateral against a bidder’s failure to perform. . .

ventive maintenance

Caltrans . aintenance program based on regularly scheduled inspections rather than on
California Department of Transportation. emergency repairs necessitated by vehicle breakdowns.
demand-responsive service i . seat kilometer (or seat mile)
Characterized by flexible routing and scheduling to provide shared occupancy on Unit representing the number of kilometers (or miles) travelled by a vehicle

GLOSSARY

demand, often with door-to-door service. Often provided for people whose mobility multiplied by the number of seats in the vehicle.

is limited.

DOT

United States Department of Transportation.
electrical vehicle (EV)

shuttle service
Service which operates along heavily travelled corridors such as those in urban
centers, large commercial mall areas, and airports.

small bus

<o=§ct§m8=<¢38»_¥m£w5§§5m§osm_8au§§o§3§m. mcmisomo%mmmw%aco&ama&a:&ﬁmz,aooiczs%azasqm:%
been replaced with an electric motor and a propulsion system powered by lead acid service.

§‘c—8-
feed .
Provides transportation to and frorn a regular transit route.

FHWA
Federal Highway Administration.

small transit vehicle
Vehicle smaller than the 40-foot standard transit bus.

standard van
Type of van available from automotive manufacturers.

technical ifications

fixed-oute service That part of the contract which determines the actual components, construction, and
Transit service with regular routes and schedules. performance requirements of the vehicles. Specifications can be phases or

o drawings.

All costs associated with a vehicle's useful life (i.e., acquisition, operating, and cost per vehicle kilometer (or vehicle mile)

maintenance costs).

lift

Equals the total system cost divided by the sum of the kilometers (or miles) travelled
by each vehicle in the system.

Device which lifts a wheelchair user from ground level to the level of the vehicle floor wheelchair securement

so that the user can wheel onto the vehicle.

Device which holds a wheelchair, and sometimes its occupant, in place within a
vehicle. Also known as a wheelchair restraint or tiedown.

75






APPENDIX A

MANUFACTURERS OF SMALL TRANSIT VEHICLES

Advanced Mobility
15912 Arminta St.

Van Nuys, CA 91406
213-782-0200

Braun Corporation
1014 S. Monticello
Winamac, IN 46996
219-946-6157

Broughman Industries, Inc.

14320 Ramona Ave.
Chino, CA 91710
714-597-1893

Bud Industries, Inc.

100 Pulaski St.

W. Warwick, Rl 02893
401-822-2352

Drive Master Corporation
16 Andrews Dr.

W. Patterson, NJ 07424
201-785-2204

General Mobility Co.

265 Route 10

E. Hanover, NJ 07936
201-887-7500

Gresham Driving Aids, Inc.

P.O. Box 405
30800 Wixom Rd.
Wixom, Ml 48096
313-624-1533

Hames Bus Sales
5602 E. Belmont
Fresno, CA 93727
209-251-8332

Modified Vans

HP Bus Corporation of America
P.O.Box 28

Faulkner St.

N. Billerica, MA 01862
617-452-2777

Medicab, Inc.

68 Runyon Ave.
Yonkers, NY 10710
212-798-5380

Midwest Handicap Equipment
510 N. 5th St.

St. Charles, MO 63301
314-724-0400

Mobility Dynamics, Inc.
21029 ltasca Ave.
Chatsworth, CA 91311
213-998-1026

National Coach Corporation
130 W. Victoria

Gardena, CA 90248
213-538-3122

National Custom Van
1051 Saw Mill River Rd.
Yonkers, NY 10710
914-423-3331

Quality Coach

Route 309

Montgomeryville, PA 18936
215-643-2211

R.J. Mobility Systems

715 S. 5th Ave.

Maywood, IL 60153
312-344-2705

A-1
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Sportscoach

P.O. Box 1945
Elkhart, IN 46515
219-262-3471
Superior

1200 E. Kibby St.
Lima, OH 45802
419-227-7777

Thomas Built Buses, Inc.

1408 Courtesy Rd.
P.O. Box 2450

High Point, NC 27261
919-889-4871

Bluebird Body Company
P.O. Box 937
Fort Valley, GA 31030
912-825-2021

Chance Manufacturing Company, Inc.

1103 Ross Ave.
Dallas, TX 75202
214-742-3802

Hausman Bus Sales
505 N. Lake Shore Dr.
Suite 6106

Chicago, IL 60611
312-321-1004

Universal Coach

P.0O. Box 366
Neconset, NY 11767
516-587-6448

Ward Industries, Inc.
P.O. Box 849
Conway, AR 72032
501-327-7761

Wayne Corporation
Industries Rd.

P.O. Box 1447
Richmond, VA 47374
317-962-7511

Small Buses

Skillcraft Industries

1270 Ogden Rd.

Venice, FL 33595
813-488-1501
Steyr-Daimier Puch AG
Transit Sales Corporation
1103 Ross Ave.

Dallas, TX 75202
214-742-3802






APPENDIX B

MANUFACTURERS OF WHEELCHAIR LIFTS AND RAMPS
AND WHEELCHAIR SECUREMENTS

LIFTS

Platform Lifts

ABC Enterprises, Inc.
8907 Mentor Ave.
Mentor, OH 44060
216-255-5211

American Medical Research Laboratories

2456 Central Ave.
St. Petersburg, FL 33712
813-823-5662

Braun Corporation
1014 S. Monticello
Winamac, IN 46996
219-946-6157

Bud Industries, Inc.

100 W. Pulaski St.

West Warwick, RI 02893
401-822-2352

Coach & Equipment Sales Corporation
P.O. Box 36

Penn Yan, NY 14527

315-536-2321

Collins Industries

P.O. Box 58
Hutchinson, KS 67501
316-663-4441

Crow River Indusries, Inc.
1415 E. Wayzata Blvd.
Wayzata, MN 55391
612-475-2786

Double D Industries

341 North Dr.

St. Charles, MO 63301
314-946-3020

Drive Master Corporation
16 Andrews Dr.

West Patterson, NJ 07425
201-785-2204

Electro Van Lift, Inc.
140 Concord St.

St. Paul, MN 55107
612-298-0721

Handicaps, Inc.
4335 S. Santa Fe Dr.
Englewood, CO 80110

303-781-2062

Mac'’s Lift Gate, Inc.
2127 South St.

Long Beach, CA 90805
213-634-5962

Mobility Dynamics, Inc.
21029 ltasca Ave.
Chatsworth, CA 91311
213-998-1026

P & Q Lifts

4457 63rd Circle North
Pinellas Park, FL 33565
813-522-9024

Para Industries, Ltd.
74 Jamie St.
Nepean, ON
Canada K2E6T6
613-226-5506

REB Manufacturing, Inc.
Box 276

Route 2

Carey, OH 43316
419-396-7651

Ricon Corporation
11684 Tuxford

Sun Valley, CA 91352
213-994-7722
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WHEELCHAIR SECUREMENTS

The manufacturers listed below are those who sell their devices as individual
products. Manufacturers who only sell their devices as part of a vehicle package
are not included. This list is not complete. We regret any omissions.

There is a great deal of variation among wheelchair securement devices. The
devices are not only made of different materials, they also vary in their method of
attachment to the vehicle and to the wheelchair. Therefore, the devices are
grouped into the broad categories listed below. Aithough the photos of each type
are of particular devices available on the market, they are used here merely to serve
as examples and to illustrate the written descriptions.

BELTS

WHEEL RIM HOLDER

T-BAR

LATERAL GRAB BAR

FRAME LOCK

OTHER

Belts used for securement devices are similar to car seat-
belts. As securements, they are often attached to the
vehicle by rings or tracks on the floor, or they are bolted
directly to the floor. They are usually attached to the
wheelchair at from one to four ponts on the chair frame.
Some wrap around the chair (and passenger). Belts are
often used to restrain the passenger as well as to secure
the wheelchair. These belts are attached to the chair or
vehicle, or both.

This device consists of rods or pins placed between U-
shaped brackets or clamps. A securement system may
include one or two rim holders. Some devices are semi- or
fully automatic, which reduces the physical effort needed
by the passenger to get into and out of the holder.

A T-bar is a horizontal bar placed between the wheels.
Each end of the bar grabs onto the lower wheelchair
frame, and a vertical rod or screw in the center of the bar
attaches the bar to the floor.

This device is a lateral arm which lies alongside the large
wheels. |t is often attached to the vehicle behind the
wheels and grabs onto the front of a large whee! or onto
the chair frame.

A frame lock is a permanent wheelchair attachment
which locks onto a device located in the vehicle.

Devices were placed in this category if they could not be
included in the other categories. Also, devices were
placed here if there was insufficient information on their
design.



¥-9

2s€e-228-10v
£6820 IH ‘YOWUBM 1SOM
"IS pise|nd 0004
sausnpu| png

1519-9¥6-61¢

96697 NI ‘OBWeUIM
Oj{8onuoN 'S ¥1LOL
uoneiodion uneig

000v-c9-€0L

y0€22 VA ‘eupuexsjy

"9AY Jamoyuasi3 ‘g 0015
uonelodio) yoseasay onuepy

0090-9S¥-919

¥0S6% | ‘spidey puein
"M'N Aempeoig L 06

uoisialg Bupeas uoneuodsuel |
buness uesuawy

0611-8€C-6L¥

1685y HO ‘WeM UeA
IS WeN "M Gécl
uoising feuisnpu|
uonelodion) dinbosay

0020-282-€L2

9016 VD ‘SAnN uep
1S BlUILLY 216G
Aiqo peoueapy

1125-G52-91¢
080¥v HO ‘J0jusiy
"8AY JOJUBIN L068
sasudieuz OgY

BY10

3207 aweid

Jeg
qesn jesaje

Jeg-1

SJApIOH
wiy [3aym

syeg

Jainjoejnuep




Manufacturer

Belts

Wheel Rim
Holders

T-Bar

Lateral Grab
Bar

Frame Lock

Other

Coach and Car Equipment
1951 Arthur Ave.

Elk Grove Village, IL 60007
312-437-5760

Collins Industries, inc.
P.O.Box 58
Hutchinson, KS 67501
316-663-4441

Creative Controls

1352 Section K Combermere
Troy, Ml 48084
313-585-0985

Crow River Industries, Inc.
1415 E. Wayzata Bivd.
Wayzata, MN 55391
612-475-2786

Double D Industries

341 North Dr.

St. Charles, MO 63301
314-946-3020

Dynamic Mobilities, Inc.
2068 Helena St.
Madison, Wi 53704
608-249-1234

Electro Van Lift, Inc.
140 Concord St.

St. Paul, MN 55107
612-298-0721

Falcon Equipment Specialties
57 Tunxis St.

Windsor, CT 06095
203-688-7596
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Manufacturer

Belts

Wheel Rim
Holders

T-Bar

Lateral Grab
Bar

Frame Lock

Other

Para Industries

74 Jamie St.
Nepean, ON
Canada K2E6T6
613-226-5506

R. J. Mobility Systems
715 South 5th Ave.
Maywood, IL 60153
312-344-2705

Scott, Fred and Sons
1444 W. Rand Rd.

Des Plaines, IL 60016
312-297-1603

Target Industries

55 Newbury Rd.

Warehouse Point, CT 06088
203-627-9329
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MAJOR FEDERAL FUNDING SOURCES FOR TARGET MARKET PARATRANSIT SERVICES

Provider

Provides User
Eligibility/ Ti Area Capital
Uga Description Mﬂ:g ”n!m....!!_*:u tﬂ.ﬂn mm_n.mn_zq_ n_=<= e Coverage Purchase Comments
Uoﬁol:.oi of
ransportation (DOT)

Urban Mass Trans- Public Thosa with | Public Elderty Those unable | Urban Allowed Intended for areas B0% federal; 20%
portation Assis- sector special agencies, nd handi to use areas with where existing or non-federal match
tance Act of capital trans- public bodies capped aﬂ"_ﬁ popula- proposed public and federal to local
1964, grants, portation | or states public lons ove private services are discretionary grants.

mended needs »Bsumo:w. 5,000 not adequate.
Socia Private and tion; UMTA 80% federal; 20%
Title it service nonprofit elderly & non-federal maich
Section 16(b)(1) capita agencles handicapped federal to state
grants. criteria apply 5
Section 16(b)}2)
Federal :6 way Rural Public in Public or non- Elderly I._i elderly | Towns with | Allowed; vBTQU demonsirat- 0
Act of 1973 highway rural and | profit public nd handi- & handicapped iations | operating nnovative ser-
demon- small purpose agen- capped riteria E coats lim- <.oo types, coordi-
Section 147 strations urban cles in commun- than ited to nation, funding,
reas ities with 5,000 one-third | management, etc.
popuisations less people of total (Rolling stock must
than 5,000 grant include one vehicle
to accommodste
l__lo.a._.-_.. users.)
of
and
Urban
ment (HUD)
Housing & Community | General General unit of Low-income | Community Commun- | Allowed 1 nds may be used to | 100% federal grants
Community develop- population | local govern- elderly & decision ity upport capital, and contracts possi-
093_4:_6:- mentpro- |for ment; urban handicapped ono.dn_..n or admin- bie; no local con-
Act of 1974 gram for special community with Istrative tranaporta- tribution require-
social projects populations greater tion costs, but must v
Title | services than 50,000 be integral part of
total community
development program.
O Yaatth and.
wan
Human Services
(HHS)
Social Security Medicaid; | Medical Single state Low-income, | SSI eligibi- State Prohibited | Federal financial Federal aid _,ﬁ%-oo
>2 of 1935, Medical purposes | agency (usual- elderty, _=< criteria reimbursement avail- | from 50% to
amended assistance ly Dept. of blind, r more re- able for transporta- state % match
programs Weilfare) isabled mﬁ% tion of ambulance,
Title XIX criteria at taxicab, privately-
other ..-u!durﬂ.:
means. include means
of providing trans-
portation to medical
services in state plan.
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90%
0% non-

federal match

funding

Purchase | Comments

| H
to
Allowed Possibie 100% federal

Area
Coverage

R |y

Administering
Agency

Eligibliity/

Provides

Description | Transport

Department
Statute

C-6
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YR

NEW BUS ACCEPTANCE CHECKLIST

el

Guarded Drvshf.
Cooling System
Clutch Type Fan

r.‘)‘g

EXTERIOR

. Zntronce Door
Height
Width

2 Entrance Steps
Ist Step Height
2nd Step Height
Tread Depth

. Rear Door

. Windows

. Bumpers

. Mirrors
Sideview

O~ hoB W

Convex
7. Rustproofing

SAFETY EQUIPMENT

Fire Ext.

First Aid Kit
Triongle & Flares
Emerg. Exit Markings
Roof Hatch

Rear Door Buzzer
Backup Buzzer

3032 (N 1.7
Purchase Order No. Vehicle Serial No. License No. Mileage
Yeor Vehicle Make Chassis Make Vendor
Date Received Pass. Lift Chassis Serial No. Price
Key Ignition Door Fare Box Vaults
Numbers:
SPECIFICATIONS COMPLIANCE
CHASSIS SPECS. ACTUAL INTERIOR SPECS ACTUAL
1. Wheelbase 1. Driver’s Seat
2. Engine 2. Passenger Seats
3. Steering Spacing
4. Front Axle Single Width
5. Rear Axle Double Width
6. G.V.W, 3. Aisle Width
7 Axle Ratio 4. Headroom
8. Battery 5. Flooring
9 Alternator Steps
10. Power Brakes Aisle
1. Fri. Brk. Size Underseats
12. Rear Brk, Size 6. A/C BTU's
12, Fuel Tank 7. Heating BTU's
14. Stabilizer 8. Int. Mirror
15. Wheels 9. Angle View L ens
16. Tires 10. Fare Box
17. Trans Type Vaults (2)
'8 Trans. Cooler Keys (4)

11. Grabrails

12. Stanchions

13. Spare Tire/Rim

14. Snow Tires

15. Tire Changing Tools

ACCESSIBILITY

1. Wheelchair Lift

Door Height

Power Up
Power Down

Power Fold

Manual Override

Auto. Stop
Wheel Stop

Platform

Width
Length

Adjst. Speed

2. Securement Area

Jump Seais

Tie Downs

Seat Belts
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S-a

DATE:

C &

E BODY NO.:

ITEM

VEHICLE CHECK-IN

REF#

OUR VEHICLE NO,:
0K DEF,

COMMENTS

BODY
General appearance

Body damage

Paint

_Logo

Numbering

Mirrors

Doors

Handles - Latches

Signs Front

"

Rear

Other

INTERIOR
Headliner

Trim

Padding

Flooring

Entrance plate

Step treads

Handrails

Seats

Seat mounting

~Passenger door operation

Mirrors

Other

LIGHTING

Head lights

Parking lights

Marker lights

Brake 1ights

School bus lights

Turn signals

Interior dome lights

Dash lights

Stepwell Tights

Other

CHASSIS

A

1 Hose routing & mounting

T.

res - wheels - Hub caps

Exhaust system

Front suspension

Rear Suspension

Steering

Brakelines

Frame

Under coating

Other

cc to

COACH & EQUIPMENT
W.T. LUDDY

BAYSTATE MAINT. DEPT.
B. ELLIS

INSPECTED BY

Signature
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ITEM

Handicap Vehicles only

REF# 0K DEF.

COMMENT

Lift Installation

Lift Operation

Aux. pump operation

Hydraulic system leaks

Limit switch ---UP

Limit switch ---DOWN

Sheet metal around 1lift

Lift door restraints

Wheel chair locks

Wheelchair belts

Passenger seat belts & retractors

(6) 30 min. road flares

24 Unit First Aid Kit

5 1b. Fire Extinguisher

Other

ADDITIONAL COMMENTS

D-7
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6-d

BUS DAILY PREVENTIVE MAINTENANCE INSPECTION

AS REQUESTED BY 14243 OF TEH CALIFORNIA

ADMINISTRATION CODE, TITLE 5
BUS IDENTIFICATION

MAKE YEAR BUS# L ICENSE# DATE

The daily preventive maintenance inspection by the operator

NEEDS

0.K.  ATTENTION

(Finish
MILEAGE: (Start
(Total
(Start
HOURS:: (Finish
(Total
NEEDS
ATTENTION

Maintain water & oil & all vehicle
fluid levels in accorfance with the
manufacturer's recommendations.

Check emergency exit & all warning
devices to determine if they are
working.

Test horns.

Check driver's seat & belts for
wear and securement.

oo g ok

Determine that all doors, or
emergency releases and windows
are in operating condition.

Check securement of all seats,
handrails and modesty panels.

Check all interior and exterior
lighting systems.

Determine that all heating, cooling
and ventilating systems are working.

Check all glass and mirror for
cracks and cleanliness.

Determine that windshield wipers
and washers are working.

Determine that fire extinguishers &
first aid kit are maintained and in
operating condition.

11 I I R S
pgoaogupn Doo o g

Check radio operation (on)

Inspected by:

[
1

[
L]
(=]

jhd 11.15.78

Check all tires & Tug nuts.
If bus has hubcap, don't have
to remove, just kick tire.
Check 1ift operation.

Perform the following brake
safety check:

1. Test parking brake.

2. Check brake pedal for
brake adjustement.

Other Mechanical Difficuities

Service Stops

Gasoline Gallons)
Mileage

0il Quarts)
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Van #

Weekly Maintenance Check

Mileage Date

10.

Comments:

Li-a

Check and correct front suspension
Check and correct power steering lines
Check steering box mounting

Check fluid levels and correct

Check tire pressure

Front Rear (90 BST

)
Inspect heater lines for chafing

Check all instruments and lights

Check seat mounting

Check front door operation and bracket mounting

Check 1ift operation and 1ift lock

Mechanic
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£1-d

OLDER ADULTS TRANSPORTATION SERVICE, INC.
4,000-MILE MAINTENANCE

VENDOR: A1l service listed Actual Mileage
on this page must Le completed, Bus No.
chedked off (x), and this page

returned to the OATS driver

with a copy of the bill. THIS

SHEET IS NOT A BILL. Please

sign below.

Check COST

MAINTENANCE (x) Parts/
Materials | Labor Total

Change engine oil.

Replace engine o0il filter
(every 2nd oil change).

Check power steering fluid
level and add as necessary.

Inspect tires for wear.

Check fluid level in battery.

Inspect fluid levels in the
transmission and rear axle.

Lube brake pedal linkage points and
parking brake control lever

Inspect fluid level in brake master
cylinder

Lube steering linkage ball joints
and wheel stops

Inspect all belt drives for cracks,
cuts and replace as necessary.

Check belts for tension, adjust
as necessary

Check brake and power steering hoses
for deterioration and leaks. Inspect
all hose connections such as clamps
and couplings.

TOTAL

Service Performed By:

Distribution: Area Managers (1)

Revised 6/79
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Si-d

OLDER ADULTS TRANSPORTATION SERVICE,
12,000-MILE MAINTENANCE

VENDOR: A11 service listed

INC.

Actual Mileage

on this page must be completed, Bus No.
checked off (x), and this page
returned to the OATS driver
with a copy of the bill.
THIS SHEET IS NOT A BILL.
Please sign below.
COST
MAINTENANCE C’(‘ggk Parts/
Materials | Labor Total
Check PCV valve hose & passages for
proper operation. If valve is plugged
or sticking, replace.
Remove and clean crankcase inlet air
cleaner.
Exhaust gas recirculation system: check
all passages & moving parts for de-
posits, plugging and sticking. Check
system for leaks. Replace any leaking,
hardened or cracked hoses, or faulty
connectors between carburetor, manifold,
EGR control valve & vacuum amplifier.
Inspect brake linings.
Inspect front wheel bearings. Check lub-
ricant for quantity and quality. Clean &
repack if the grease is low in quantity
or contaminated.
Drain, flush & refill cooling system.
(every fall only)
Additional maintenance:
Service Performed By: TOTAL

Distribution: Area Managers (1), Home Office (1).

Revised 6/79
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L1-a

OLDER ADULTS TRANSPORTATION SERVICE, INC.
24,000-MILE MAINTENANCE

VENDOR: A1l service listed

on this page must be completed,
checked off (x), and this page
returned to the OATS driver
with a copy of the bill.

THIS SHEET IS NOT A BILL.

Pleasesign below.

Actual Mileage

Bus No.

MAINTENANCE

Check
(x)

COST

Parts/
Materials

. Labor

Total

Drain and refill rear axle fluid.

Replace carburetor fir filter.

Relubricate front suspension ball
joints.

Replace carburetor air cleaner.

Inspect rear wheel bearings. Clean
and repack as necessary & whenever

brake linings are replaced or
brake drums resurfaced.

Replace crankcase PCV valve.

Additional Maintenance:

Service Performed By:

Distribution: Area Managers (1),

Home Office (1)

TOTAL

Revised 6/79
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6-0

ROAD TEST VEHICLE

Check acceleration

Check braking

Check rattles, noises

Check steering freeplay and drift

]

WORK NEEDED:

ACTION TAKEN:

COMMENTS:

MECHANIC'S SIGNATURE
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le-a

ROAD TEST VEHICLE

Check acceleration

Check braking

Check rattles, noises

Check steering freeplay and drift

1]

WORK NEEDED:

ACTION TAKEN:

COMMENTS:

MECHANIC'S SIGNATURE






APPENDIX E
OUTLINE FOR WRITING TECHNICAL SPECIFICATIONS

[E).1 Writing a Specification Part 1: General
This chapter will provide the how of writing a set of technical specifications. As you Part2: Product
read through this, keep in mind that each contract is different from the last one and Part3: Execution
i Part 1 encompasses certain aspects of the project rements that are often

will contain variations that you will need to work out. Always remember that any
specification should cover all the materials and circumstances that are peculiarto a included in the General Conditions. However, they with the Technical

given project. It becomes very important that you screen all written materials Specifications, because they pertain particularly to the Product . . .
carefully ... The section on the Product completely describes what is to be provided by the
WWhatis aglechnical Specticatonil Smuan:nm the more li zi__wwgv.o:.m&i:av‘ocima&moown% Uo.m
The “Technical Specifications” in a set of Contract Documents represent the G iy the product in too much detail, because that ma -
“ v sl ot ; L y limit the
contractual-technical” portion of the Contract Documents. Its purpose, in most o bor of %Noa e Tewatia

memmo:m.wwvo.d%:mﬁmncw_fm:aﬁmo.,io}sgwam:a..:&mam_mcuo: . .
which the Contract is Based.” For some contracts, such as m: the purchase of Part 3, Execution, covers what the Contractor does. With the exception of service
equipment, the Technical specifications may replace at least some of the functions contracts, the specifications are for products produced in the manufacturer's plant
of drawings, which are used to “define the physical relationships of materials upon and delivered to the buyer in accordance with a specific schedule. Since the work is
which the Contract is based. go&hm?ﬂ%:gwmg.igaagﬁmgag

Where do You Begin? delivery and ivery inspections . . .
The first step is to decide what you want. List informally the features you desire on Of course, BWMM»..SS contracts, execution is the most important factor in the
the zma<gﬁmqmo&<m=mcﬁm*oq,izmg=uomucm, aradio, or a service. Use this Contract so this could be the _m.Bom.QBoSBc parts
listto begin an outline which can be used as a preliminary specification. Arrange the ! ’
features into a logical order, which could be carried over into the final specification. A
checklist of possible items, possibly from another set of technical specifications,
may be used so you can avoid o ing some category that needs to be included.

An example of such an arrangement can be seen in the Technical Specifications for
the Transbus, prepared by UMTA. The body of the specifications was arranged in

the following manner:
Body Ao;.“o bus) _>m._m Sample
Shell sampie outline for a mythical set of Technical Specifications follows. Examine the
_Omm_umaw!moosuo:gw sampie as you develop your own specifications. it should be heipful.
Wi Technical Specifications Tor
Insulation Part1: General
Ancillary features Scope
Chassis items Covered by These Specifica-  (Describe what this specification is

Propulsion system tions all about.)
Final drive The specifications which follow . . .
Sashonas Overall Requirements (include all the basic criteria here.
m_.mxumn Details such as physical size and weight,
General chassis ity, range, service iife, access-
Interior climate control ibility for repairs, and interchange-
Radio and public address abillity need to be discussed.)

The arangement is logical and could easily be expanded into a full set of items not Covered Describe all such items, tell who is to

specifications (as was done). All that is needed to complete the technical f scam.m._ﬂg.%oéxﬁca

specifications is a format. = S.mo...o_u ) fumished as

What Format Should You Use? de

Only one format will be suggested — one that is similar to the [Construction Definitions

Specifications Institute] (CSI) format. It is that you arrange your (Define any terms not normally used, but

Technical Specifications into three parts, to the one used by CSI. The used here. Just don't get carried away

three-part format would look tike this: and list too many.)
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Part 2:
of Equipment Fumished
nclude, but are not g: Transit Buses
(Here list the services/equipment fumished by the Public Agency.) Eigagiggﬁw@%g?% pius any requiremeants
Definiti Mo_.ouzo:w_%a such as air conditioning.)
The following definitions of terms shall apply: Condition of Equipment
Small buses - Buses with a minimum rated capacity of 16 persons (it you wish to estabiish any standards of equipment cleantiness or operating
Medium buses - Buses with a minimum rated of 20
Madkm buos Chelle 1308 0Bpacky of 20 nersons conditions, this would be the place to maks those statements.)
Applicable Regulations
Contractor shall comply with all applicable federal and local laws and e
 state Performance Standards
regulations covering transit equipment, driver education and licensing, and driving
AIm_Sm_wC. {Describe the time schedule to be foliowed by the buses and any deviations
Pollution Requirements
Exhaust emissions from transit equiment used in the performance of the transit Service Standards
(Here list the regulated components of the exhaust emissions and the required adherence to safe driving, such good customer
maximum leveis.) service as courtesy, appearance of bus operator.)
Organization Function o
Accounting Requirements
jIbeiContracionsliall provide anadequaleumbeqof peronnel IS ey (Estabiish the Contractor Accounting requirements here that will enable you to meet
organization with the authority and responsibiiity to assure driver and equipment
performance standards as specified in these documents. The quality assurance §358§§§~§§¢6§
organization shall be directly responsibie to the Contractor's top management. i
Quality of Services Revenuss
The quality assurance organization shall have the following minimum functions: Provide for the of all funds collected by the Coniractor in connection with
1. Verify adherence to the time schedule. ?%gﬁgv
2. gﬁgggsgﬁﬂd — Audit
Check ouoﬂwuwvoao::o_%m clean appearance
treat passengers courtesy. *mgg?ggagzg.ggé and/or the Public
Require that transit equipment is clean and in good operating condition. ransit Division to perform an audit of records connected the project.)







APPENDIX F

LIFE-CYCLE COSTING METHOD
g?%éﬁ&mégsgeﬁéﬁ&&%agg useful to assemble all of the relevant and available information used in the analysis;
the cost of its purchase, a few municipalities evaluate both operating and igwduwgggﬁg.ggsﬂcﬁgﬂ
purchasing costs (i.e., life-cycle costs) when selecting a vehicle. For the munici- information in the Worksheet are , which means that a satisfactory analysis
palities that currently consider only the lowest bid price, a life-cycle costing model is can be perforned without them, the results of the analysis will be more
provided in this appendix which can be formally or informally adopted as a guide to accurate if all costs can be estimated.
procurement decisions. ; . This section defines the data elements . . . required to analyze the life-cycle cost of a
A formal use of the model ... . requires that bid proposals from competing suppliers  vehicle, and's sources of information for obtaining or estimating [them]. The
incorporate estimates of vehicle operating costs as well as the purchase price. In elements to be are listed in Worksheet [1] along with a summarized list of
this case, the municipality would have to specify exactly which costs were to be information sources.
estimated by the bidder, mindful of two potentia! pitfalls. First, if the costs of a ired Data E

icular aspect of owning the vehicile are somewhat uncertain (e.g., maintenance Requ lements
costs), the bidder is likely to inflate the cost element above the cost that could The first seven elements listed in Worksheet [1] are essential for compiling a basic
e sm.uooom.__ e a.umuwm ﬂam_ o the & ronmental He:cvcle cost analyae:

uire cost estimates have a sou in fact. nvi ¥ .
W@%gﬁAmv>vawa§§§...Eos%mcsmumuw,:?gaeg 1. ?B:%an%o.gﬁg_gay%mjb%
costs, estimates of maintenance costs are likely to be more subjective. Eventually, ouao.mw_oa: e preparation, and delivery, shou
additional Federally mandated product specifications will provide a more suitable from automobile of truck dealership.
legal basis for formal life-cycle cost bidding. 2. aﬂn%@:ﬁ%:&:iﬁn@?cgﬂwa&ﬁ%% 8:5%_@ canbe
Municipalities may find that an informal application of ife-cycle costing is more ermined from historical data on the vehicle(s) it will replace. Only . . .
appropriate from both legal and economic standpoints. Such an appiication estimated mileage is required, not a precise value . . .
m=<©_<om_ an in-house lifte-cycle cost analysis to establish a set of narrowly defined 3. Number of Years the Vehicle is to Remain in the Fleet: The anticipated life of
<§§mﬂo§033m3883833&:§§§_§8& the vehicle in the fleet can be estimated from historical data or by the
oo==M. or example, the formal bid specifications could establish an average appropriate depariment head.
EPA-based miles-per-galion standard assuming 60 percent city and 40 : "

4. Expected Resale Value: The salvage value of the vehicle when it reaches
highway driving and a gross vehicle weight ceiling for acceptable bids. list of the end of its fifetime in the fleet be estimated by department heads
specifications could be expanded to inciude many of the items mentioned in this baned thei ) =%§8 scally hesd unil ful
report. upon their experience. are typically u ly

s - : depreciated, a salvage value of zero may be assumed.

Even partial life-cycle cost analysis which considers only the fuel and purchasing 5. Acceptable Discount Rate: To recognize that procurement funds could be

costs émggaoﬁﬁggsﬁgmézﬁmgggs_ﬁ_ diverted to other investments with itive return. it is to

cost . The life-cycle costing model that follows can be as simpie or as complex i mm__x b M%%ﬂﬁﬂeea. common practice

as the cost information . . . available to the reader allows . . . The reader may use oQ:mSumBEoc.: 3J=vo&m.:momoomﬁ 58:%%& s Souamo:p?o__ﬁaw&o&g_ﬁn_m_ Q_ a

these costs in the analysis iflocal data [are] unavailable. discount rate is a local policy decision, aithough it is recommended that the
rate be set at least as high as the level of interest rates available in savings
bank accounts.

® PasSongor Cars and ek i vated by e (oA T aayeconormy of ew

cars L may
&g.oﬂ:gamnsaaoaumamxboagoow:gsg.:
LIFE-CYCLE COST MODEL Qiﬁﬁa economy standards for heavy-duty trucks and buses are not
avai b
The lif costil below ists of i 5 ALl . o™
steps B o et warany prosented beiok ety s oot 7. Price of Fuel: [This is] the curent price of fuel per gallon to the municipality ..
included.
Step 1: Collect Necassary Data Optional Information

The life-cycle cost of a vehicle inciudes the purchase price, the total costs of fue! The seven elements listed above are sufficient to com o
= \ st plete a basic life-cycle cost
ﬂﬂ:wﬂﬁwﬂw_m and insurance, as well as any other costs which may be associated analysis. It is to the advantage of the municipality, however, to consider as many of
P. the total vehicle-owning costs as possible. If the three optional items listed in Work-
The resale value of a vehicle at the end of its life in the fieet is a value rather than a sheet [1] can be included, a more accurate and complete estimate of the actual life
Sﬂmamgﬂmwog,aﬁa.:sog%w.qogosa_ggﬁEm cycle cost can be made.
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WORKSHEET (1]

LIFE-CYCLE COST DATA

REQUIRED INFORMATION SOURCES

LINE
1.[§ e PURCHASEPRICE e DEALER: EQUIPMENT SUPPLIER

2. Mi]e EXPECTED ANNUAL e DEPARTMENT HEADS
MILEAGE

3.[__YRS] NUMBEROFYEARS e VEHICLE RECORDS
e VEHICLE TO REMAIN
IN FLEET

4[$ | EXPECTEDRESALE e DEALERESTIMATE
® (SALVAGE)VALUE e DEPARTMENT HEADS
OF VEHICLEAT o VEHICLE RECORDS
RETIREMENT
5. %]e DISCOUNTRATE e LOCAL POLICY

6.[_MPGle VEHICLE FUEL o EPAMILEAGE RATING

ECONOMY (CITY)
7.[S__ ] PRICEOFFUELPER e LOCAL FUEL DEALER
GALLON
OPTIONAL INFORMATION
8.[§ ____ ]e EXPECTED ANNUAL e VEHICLE RECORDS
MAINTENANCE COST
9.3 ]e ANNUAL INSURANCEe VEHICLE RECORDS

cosT
10.[$ ] OTHERANNUAL e VEHICLE RECORDS
COST
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WORKSHEET [3]

PRESENT WORTH OF FUTURE OPERATING COSTS AND SALVAGE VALUE

10.

11.

. ENTER THE NUMBER OF YEARS THE VEHICLE IS TO REMAIN IN THE FLEET

(LINE 3, WORKSHEET[1)) __ YRS |

. ENTER THE ACCEPTABLE DISCOUNT RATE (LINE 5, WORKSHEET[1) [___ % |
. SELECT AN OPERATING COST DISCOUNT FACTOR IN TABLE A USING THE VALUES

SPECIFIED IN LINES 1 AND 2.

. ENTER THE APPROPRIATE DISCOUNT FACTORFROMTABLEA [ |

. ENTER THE ANNUAL OPERATING COST (LINE 9, WORKSHEET[2) X[§ |
TOTAL

. MULTIPLY LINES4AND5ANDENTERTHERESULT [$____ ] OPERATING
cosT

. SELECT A SALVAGE VALUE DISCOUNT FACTOR IN TABLE B USING THE VALUES

SPECIFIED IN LINES 1 AND 2

. ENTER THE APPROPRIATE SALVAGE VALUE DISCOUNT FACTORFROMTABLEB [ |
. ENTER THE RESALE VALUE OF THE VEHICLE (LINE 4, WORKSHEET[1) X [$___]

DISCOUNTED
MULTIPLY LINES 8 AND 9 AND ENTERTHERESULT [§_____| SALVAGE
VALUE

SUBTRACT THE DISCOUNTED SALVAGE VALUE (LINE 10) FROM THE TOTAL OPERATING
COST (LINE 6) AND ENTER THERESULT|S | NET VEHICLE OPERATING COST

TABLE A
DISCOUNT RATE
YR 3% 4% 5% 8% 10%
1 0.971 0.962 0.952 0.926 0.909
2 1.913 1.866 1.859 1.783 1.736
3 2.829 2.755 2.723 2.577 2.487
4 3.717 3.630 3.546 3.312 3.170
5 4.580 4.452 4.329 4.623 3.791
6 5.417 5.242 5.076 5.206 4.355
7 6.230 6.002 5.786 5.747 4.868
TABLE B
DISCOUNT RATE
YR 3% 4% 5% 8% 10%
1 .8709 .9615 .9524 .9259 .9091
2 .9426 .9246 .9570 .8573 .8264
3 9151 .8890 .8638 .7938 .7513
4 .8885 .8548 .8227 .6806 .6830
5 .8626 .8219 .7835 .6302 .6209
6 .8375 .7903 .7462 .5835 .5645
7 .8131 .7599 .7107 .5403 .5131
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APPENDIX G
SMALL TRANSIT BUS PROFILES

This appendix contains basic design specifications of small transit buses.
Although the focus of this report is small transit vehicles, it is useful to have
information about all sized vehicles when choosing a vehicle. See: New Bus
Equipment: An Overview of the UMTA Program to Introduce Innovative Transit
Buses, January 1981, UMTA-MA-06-0013-80-1
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SMALL TRANSIT BUS
Bluebird Citybird 77CB PP2904

Bluebird claims that its Citybird 2904 has been developed
using the best available basic components in a straight for-
ward design. |In keeping with this design philosophy, the
Citybird has a rear diesel engine contained in a “cradle
mounted’’ assembly with the transmission, radiator, and ex-
haust systems. The manufacturer maintains that the complete
assembly can be withdrawn from the vehicle and refitted in
four hours. Standard features include air ride suspension, air

brakes, integral power steering, full open sliding windows, and
air conditioning. Sales, warranty, service and parts are
handled directly by the Bluebird factory in an attempt to
remain easily accessible and responsive to operators. Each
purchaser of Bluebird units is entitled to send two service
personne! to a factory-sponsored, 40-hour maintenance
school. The Bluebird Body Company estimates the Citybird's
lifespan to be 10 to 12 years.
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SMALL TRANSIT BUS
Chance RT-50

The Chance RT-50 is a heavy-duty small bus which
adheres to large bus design practices. As a result, air brakes,
air suspension, and a diesel engine are standard. Advanced
bus design features such as low floors and extra large side
windows are also incorporated into the design and the
double-wide entrance/exit doorway is standard equipment.
Aircraft-type fasteners are used on the skirt panels to faci-
litate expedient replacement. The manufacturer claims that

support components have been selected to meet strict re-
quirements for quality and market availability. The standard
configuration includes a front-mounted engine, 12/24 dual-
voltage electrical system featuring quick disconnect sectional
harnesses, color-coded air line system and semi-pneumatic
anti-ride bumpers. A drive line brake retarder by Teima is
optional. The manufacturer’'s estimate of lifespan for this
vehicle is 10 to 15 years.
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SMALL TRANSIT BUS
TMC Citycruiser T-30

The Citycruiser T-30 is a small heavy-duty transit bus
designed specifically for mass transit operations. Included
as standAard equipment are air suspension, heavy-duty air
brake system, rear mounted diesel engine, power steering,
tilt steering wheel, rear vertical exhaust, 90-gallon fuel tank,
three-way adjustable roof ventilators, and double-glazed
windows. A test circuit is provided on the control panel to
verify operation of all telltale warning lights. A wide variety

0 LAKEEQR;

of seat styles and configurations is also available. The rear
axle has wide spaced air springs for added stability. The
front door is of the one-piece type, providing superior sealing
capabilities against weather. The rear exit features a “'sensi-
tive treadle’’ controlled by a driver’s lock mechanism that
opens the door when a passenger stands on either step. Field
technical representatives are available for troubleshooting.
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SMALL TRANSIT BUS

Skillcraft Transmaster L31

The Skillcraft Transmaster L31 is a small diesel-powered
heavy-duty transit bus designed to meet UMTA’s 1976
small bus performance specifications. The Transmaster
features a low floor that incorporates a manual wheelchair
ramp as standard equipment. This driver-operated ramp
maintains a 14° angle to the ground and an 11° angle to a
9-inch curb. The engine and transmission are mounted
side-by-side, coupled with a special transfer case. This engine
mounting design has been combined with a very large engine

compartment, resulting in a high degree of maintenance ac-
cessibility. Consequently, Skillcraft claims that down time
required for normal repair and maintenance procedures is
reduced by 15 percent. A dual visual-audio diagnostic
driver's instrumentation panel is also provided. The Trans-
master uses a single door in its standard design. However, a
version with an additional door and reduced seating capacity
is available as an option. Manufacturer's estimated lifespan
for the vehicle is 12 to 15 years.
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SMALL TRANSIT BUS
Steyr City-Bus

The Steyr City-Bus is a small transit bus which uses front
wheel drive and thus allows a continuous 12-inch low floor.
Its low floor, standard driver-operated manual wheelchair
ramp, and standard 49-inch clear door opening indicate that
this vehicle has been designed to facilitate transit service for
the mobility impaired. The manufacturer claims that the
front whee! drive, combined with four wheel independent

suspension gives the Steyr City-Bus extra handling ability in
snow. The engine transmission assembly is front mounted to
the vehicle by only three bolts, facilitating easy removal.
Steyr maintains that this engine will achieve 15 to 16 miles
per gallon and estimates the vehicle's lifespan to be 10 to 12
years. The body is constructed of laminated fiberglass.
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