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PRE -AWARD PURCHASER'S REQUIREMENTS CERTIFICATION

As required by Title 49 of the CFR. Part 663 - Subpart B, Department of Rail and Public Transportation
(the recipient) certifies that the buses to be purchased,

ADA Body-On-Chassis Cutaway (Ford Transit 11 Passenger BOC, Chevy G-Series Chassis 15
Passenger BOC, Chevy G-Series Chassis 19 Passenger BOC, Ford E-Series Chassis 14 Passenger
BOC, Ford E-Series Chassis 15 Passenger BOC, Ford E-Series Chassis 19 Passenger BOC, and Ford
F-Series Chassis 27 Passenger BOC (description of buses) from Forest River, Inc. (the manufacturer),
are the same product described in the recipient's solicitation specification and that the proposed
manufacturer is a responsible manufacturer with the capability to produce a bus that meets the
specifications.

\
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Avery Daugher‘;y, Statewide Program Manager
Date: 8/16/2023
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U.S. Department 1200 New Jersey Avenue SE
; Washington, D.C. 20580
of Transportation

Federal Transit
Administration

March 21, 2016

Larry Hall

Director of Engineering

Starcraft Bus Division of Forest River, Inc.
2367 Century Drive

Goshen, IN 46528

Dear Mr. Hall,

This is in response to your email messages dated March 18, 2013 and March 21, 2016 in which
you requested assistance from the Federal Transit Administration (FTA) concerning the
applicability of the Bus Testing Regulation (49 CFR Part 665) to other chassis variations of the
Starcraft Allstar bus model. In your message you indicated that:

e The Starcraft Allstar bus underwent structural integrity and durability testing in the 7 year
service life category on a Ford E450 chassis two times. The results of these tests are reported
in PTI-BT-R0518 and PTI-BT-R0909.

e Starcraft Bus would like to know if additional testing is required in order to offer the Allstar
bus model on a GM 4500 diesel or gasoline chassis.

FTA has reviewed your request and has determined that the Allstar can be offered to FTA
grantees on the GM 4500 diesel or gasoline chassis without additional testing. Please include the
test report for the Elkhart Coach ECG bus, report number PTI-BT-R1111 with the Allstar test
report PTI-BT-R0909 as evidence of satisfying FTA Bus Testing requirements for the diesel
powered Allstar. For the gasoline powered chassis, please include the test report for the Arboc
Mobility SOM, report number PTI-BT-R0812 as evidence of satisfying FTA Bus Testing
requirements for the gasoline powered Allstar.

FTA allows the use of another manufacturer’s test report to fill in gaps in test results from the use
of another make of chassis as long as the bus body has undergone full structural integrity and
durability testing on a similar weight class chassis and the body construction and mounting
remains the same.
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This determination is based on the changes mentioned above. Should you make any other
changes to the vehicle, additional testing may be required. Feel free to contact me at the address
above, or by e-mail (gregory.rymarz@dot.gov), fax (202-366-3765), or telephone (202-366-
6410) with any other questions.

Sincerely,

v T
Gregéry Rymau /’/
Bus Testing Program Manager

Office of Mobility Innovation, TRI-12

O\TRIBUSTEST\Starcrafi\Starcraft-03212016-Allstar-GM4500-Chassis.docx
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EXECUTIVE SUMMARY

ARBOC Mobility LLC. submitted a model SOM23G, gascline-powered 20 seat
{including the driver) 23-foot bus, built on a GM G3500 chassis for a 7 yr/200,000 mile
STURAA test. The odometer reading at the time of delivery was 471 miles. Testing
started on July 30, 2008 and was completed on January 9, 2009. The Check-in section
of the report provides a description of the bus and specifies its major components.

The primary part of the test program is the Structural Durability Test, which also
provides the information for the Maintainability and Reliability results. The Structural
Durability Test was started on September 10, 2008 and was completed cn November
28, 2008.

The interior of the bus is configured with seating for 20 passengers including the
driver. Free floor space will accommodate 9 standing passengers resulting in a
potential load of 29 persons. At 150 Ibs per person, this load results in a measured
gross vehicle weight of 12,960 Ibs. The first segment of the Structural Durability Test
was performed with the bus loaded to a GVW of 12,960 Ibs. The middle segment was
performed at a seated load weight of 11,800 ibs and the final segment was performed at
a curb weight of 8,870 |bs. Durability driving resulted in unscheduled maintenance and
failures that involved a variety of subsystems. A description of failures, and a complete
and detailed listing of scheduled and unscheduled maintenance is provided in the
Maintainability section of this report.

Accessibility, in general, was adequate, components covered in Section 1.3
{Repair and/or Replacement of Selected Subsystems) along with all other components
encountered during testing, were found to be readily accessible and no restrictions were
noted.

The Reliabitity section compiles failures that occurred during Structural Durability
Testing. Breakdowns are classified according to subsystems. The data in this section
are arranged so that those subsystems with more frequent problems are apparent. The
problems are also listed by class as defined in Section 2. The test bus encountered no
Class 1 or Class 2 failures. Of the thirty-three reported failures, twenty-three were
Class 3 and ten were Class 4.

The Safety Test, (a double-lane change, obstacle avoidance test} was safely
performed in both right-hand and left-hand directions up to & maximum test speed of 45
mph. The performance of the bus is illustrated by a speed vs. time plot, Acceleration
and gradeability test data are provided in Section 4, Performance. The average time to
obtain 50 mph was 15.38 seconds.

The Shakedown Test produced a maximum final loaded deflection of 0.155
inches with a permanent set ranging between -0.006 to 0.006 inches under a distributed
static load of 10,875 Ibs. The Distortion Test was completed with all subsystems, doors
and escape mechanisms operating properly. No water leakage was observed
throughout the test. All subsystems operated properly.



The test bus submitted for testing was not equipped with any type of tow eyes or
tow hooks, therefore, the Static Towing Test was not performed. The Dynamic Towing
Test was performed by means of a front-lift tow. The towing interface was
accomplished using a hydraulic under-lift wrecker. The bus was towed without incident
and no damage resulted from the test. The manufacturer does not recommend towing
the bus from the rear, therefore, a rear test was not performed. The Jacking and
Hoisting Tests were also performed without incident. The bus was found to be stable on
the jack stands, and the minimum jacking clearance observed with a tire deflated was
4.8 inches.

A Fuel Economy Test was run on simulated central business district, arterial, and
commuter courses. The results were 4.35 mpg, 4.77 mpg, and 7.84 mpg respectively;
with an overall average of 5.13 mpg.

A series of Interior and Exterior Noise Tests was performed. These data are
listed in Section 7.1 and 7.2 respectively.
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ABBREVIATIONS

Altoona Bus Test Center

air conditioner

advance design bus

The Maintenance Council of the American Trucking Association

central business district

curb weight {(bus weight including maximum fuel, oil, and coolant; but
without passengers or driver)

decibels with reference to 0.0002 microbar as measured on the "A" scale
test director

bus driver

Environmental Protection Agency

free floor space (floor area available to standees, excluding ingress/egress areas,
area under seats, area occupied by feet of seated passengers, and the vestibule area)
gross vehicle load (150 Ib for every designed passenger seating

position, for the driver, and for each 1.5 sq ft of free floor space)

gross vehicle weight (curb weight plus gross vehicle load)

gross vehicle weight rating

bus mechanic

miles per gallon

miles per hour

Preventive maintenance

Penn State Bus Research and Testing Facility

Pennsylvania Transpertation Institute

revolutions per minute

Society of Automotive Engineers

test scheduler

secretary

seated load weight (curb weight plus 150 Ib for every designed passenger seating
position and for the driver)

Surface Transportation and Uniform Relocation Assistance Act

test driver

test technician

track manager

test personnel



TEST BUS CHECK-IN

l. OBJECTIVE

The objective of this task is to log in the test bus, assign a bus number, complete
the vehicle data form, and perform a safety check.

[l. TEST DESCRIPTION

The test consists of assigning a bus test number to the bus, cleaning the bus,
completing the vehicle data form, obtaining any special infermation and tools from the
manufacturer, determining a testing schedule, performing an initial safety check, and
performing the manufacturer's recommended preventive maintenance. The bus
manufacturer must certify that the bus meets all Federal regulations.

. DISCUSSION

The check-in procedure is used to identify in detail the major components and
configuration of the bus.

The test bus consists of a Spirit of Mobility, model SOM23G by ARBOC Mobility.
The bus has an O.E.M. driver’s door and a passenger entry door equipped with an
ARBOC model 32 x 48 manual fold-out handicap ramp rear of the front axle. Power is
provided by a gasoline-fueled, General Motors Co. model 6.0 L Vortec engine coupled
to a General Motors Corp. model 4-SPD4L80-E transmission.

The measured curb weight is 3,380 Ibs for the front axle and 5,490 Ibs for the rear
axle. These combined weights provide a total measured curb weight of 8,870 Ibs.
There are 20 seats including the driver and room for 9 standing passengers bringing the
total passenger capacity to 29. Gross load is 150 Ib x 29 = 4,350 Ibs. At full capacity,
the measured gross vehicle weight is 12,960 Ibs.



VEHICLE DATA FORM

Bus Number: 0812

Arrival Date: 7-31-08

Bus Manufacturer: ARBOC Mobility LLC.

Vehicle Identification
Number (VIN}: 1GBKG31K781166323

Model Number: SOM 23C

Date: 7-31-08

Personnel: T.5. & S.C.

Chassis: Workhorse / Heavy Duty G 3500

WEIGHT:
Individual Whee! Reactions:
Weights Front Axle Middle Axle Rear Axle
(le) Right Left _Right Left Right Left
Cw 1,750 1,630 N/A N/A 2,620 2,870
SLW 1,680 1,650 N/A N/A 3,980 4,480
GVwW 1,700 1,730 N/A N/A 4,580 4,850
Total Weight Details:

Weight (Ib) Ccw SLw GVW GAWR
Front Axle 3,380 3,340 3,430 4,600
Middle Axle N/A N/A N/A N/A
Rear Axle 5,490 8,460 9,530 9,600
Total 8.870 11,800 12,960 GVWR: 14,200

Dimensions:
Length {it/in) 23/6
Width (in) 96.0
|_Height (in) 111.0
Front OQverhang (in) 39.0
Rear Overhang (in) 83.5
Wheel Base (in) 159.5
Wheel Track (in) Front: 68,1
Rear; 74.8




Bus Number: 0812

Date: 7-31-08

CLEARANCES:

Lowest Point Outside Front Axle

Location: Frame Clearance(in): 10.3

Lowest Point Outside Rear Axle

Location: Heat shield Clearance(in): 9.4

Lowest Point between Axles

Location: Exhaust pipe  Clearance(in): 6.4

Ground Clearance at the center (in) 8.4

Front Approach Angle (deg) 229

Rear Approach Angle (deg) 9.4

Ramp Clearance Angle (deg) 6.0

Aisle Width (in) 21.0

Inside Standing Height at Center 80.2

Aisle (in)

BODY DETAILS:

Body Structural Type Integral

Frame Material Steel

Body Material Steel & fiberglass
Floor Material Composite
Roof Material Fiberglass
Windows Type ® Fixed o Movable

Window Mfg./Model No.

Clear Vision / 36 x 36 egress & 36 x 45 fixed

Number of Doors

2 Front 1 Rear

Mfr. / Model No.

A&M Systems / 41"

Dimension of Each Door (in)

Driver's — 56.0 x 34.3 Passenger — 77.4 x 38.8

Passenger Seat Type o Cantilever ® Pedestal 0 Other
(explain)
Mfr. / Model No. Freedman / Low Back
Driver Seat Type o Air o Spring m Other
(cushion)

Mfr. / Model No.

GM / High back /lumbar

Number of Seats (including Driver)

20




Bus Number: 0812

Date: 7-31-08

BODY DETAILS {Conid., .}

Free Floor Space { ft* ) 14.3
Height of Each Step at Normal Front 1.16.5 2. N/A 3. N/A 4. N/A
Pasition {in}
Middle 1. N/A 2. NIA 3. N/A 4, NIA
Rear 1. N/A 2. NIA 3. N/A 4, NIA
Step Elevation Change - Kneeling 4.2
(in)
ENGINE
Type o C.l o Alternate Fuel
=3l o Other {explain)
Mfr. / Model No. General Motors Co. /6.0 L Vortec
Location ® Front 0 Rear a Other
{explain)
Fuel Type ® Gasoline 2 CNG o Methanol
o Diesel o LNG o Other
{expiain)
Fuel Tank Capacity {indicate units) 57 gals.
Fuel Induction Type ® |njected a Carburetion
Fuel Injector Mfr. / Model No. General Motors Co. /6.0 L Vortec
Carburetor Mfr. / Model No. N/A
Fuel Pump Mfr. / Model No. General Motors Co. /6.0 L Vortec
Alternater (Generator) Mfr. / Model Delco / 145 amp
Nao.
Maximum Rated Output 121145
{Volts / Amps)
Air Compressor Mfr. / Model No. TCCI/SC 4779227
Maximum Capacity (ft* / min) 5.0
Starter Type B Electrical o Pneumatic o Qther
{explain)

Starter Mir. / Model No.

Mean Green / MG 6492 HD




Bus Number: 0812

Date: 7-31-08

TRANSMISSION

Transmission Type

o Manual B Aytomatic

Mfr. / Model No.

General Motors Corp. / 4-SPD4L80-E

Control Type

B Mechanical o Electrical 0 Other

Torque Converter Mfr. / Model No.

General Motors Corp. / 4-SPD4L80-E

Integral Retarder Mfr. / Model No. N/A
SUSPENSION
Number of Axles 2
Front Axle Type ® Independent © Beam Axle

Mfr. / Model No.

GM/ARBOC air suspension / 4,600 lbs

Axie Ratio {if driven) N/A
Suspension Type = Air o Spring a Other
(explain)
No. of Shock Absorbers 2
Mfr. / Model No. Tenneco / 65mm (PN 1198729)
Middle Axle Type o Independent o Beam Axle
Mfr. / Model No. N/A
Axle Ratio (if driven) N/A
Suspension Type o Air o Spring a Cther
(explain)
No. of Shock Absorbers N/A
Mfr. / Model No. N/A
Rear Axle Type D Independent = Beam Axle
Mfr. / Model No. Dana Spicer / HD 70
Axle Ratio (if driven) 4.10
Suspension Type m Air o Spring o Other
{explain}
No. of Shock Absorbers 2

Mir, / Model No.

Tenneco / 65mm {1165741)
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Bus Number: 0812

Date: 7-31-08

WHEELS & TIRES

Front Wheel Mfr./ Model No.

Accuride / 16 x 6.5

Tire Mfr./ Model No.

Uniroyal Laredo LT225/ 75R 16

Rear Wheel Mfr./ Model No.

Accuride / 16 x 6.5

Tire Mfr./ Model No.

Uniroyal Laredo LT225/75R 16

BRAKES
Front Axle Brakes Type 0 Cam B Disc o Other (explain}
Mfr. / Model No. GM/12.8"x1.5"
Middle Axle Brakes Type o Cam o Disc 0 Other (explain)
Mfr. / Model No. N/A
Rear Axle Brakes Type o Cam a Disc o Qther (explain)

Mir. / Model No.

GM/13.58"x 1.6”

Retarder Type N/A
Mfr. / Model No. N/A
HVAC
Heating System Type o Air B \Water a Other
Capacity (Btu/hr) 85,000

Mfr. / Model No.

Pro AirfTrans Air / 65,000 btu

Air Conditioner

B Yes o No

Location Dash & front ceiling
Capacity (Btu/hr) 70,000
AJIC Compressor Mfr. / Model No. Trans Air / 21

STEERING

Steering Gear Box Type

Hydraulic gear

Mfr. / Model No,

GM / Hydraulic recirc, gear

Steering Wheel Diameter

15.4

Number of turns (lock to lock)

3.25

11




Bus Number: 0812 Date: 7-31-08
OTHERS
Wheel Chair Ramps Location: Right front Type: Manual fold-out ramp
Wheel Chair Lifts Location: N/a Type: NIA
Mfr. / Model No. ARBOC /32 x 48
Emergency Exit Location: Window Number: 3
Door 2
CAPACITIES
Fuel Tank Capacity {units} 57 gals.
Engine Crankcase Capacity (gallons) | 1.5
Transmission Capacity (gallons) 1.9
Differential Capacity (gallons) 1.0
Cooling System Capacity (gallons) 4.5
Power Steering Fluid Capacity 1.0
{quarts)
HYBRID CONTROL SYSTEM
Hybrid Control System Mfr. / Model No. Intermotive / ES1A

12




VEHICLE DATA FORM

Bus Number; 0812

Date: 7-31-08

List all spare parts, tools and manuals delivered with the bus.

Part Number Description Qty.
Uni Royal 225/75R 16 Mounted tire. 1
W01-358-5783 Air bag 1
W01-358-7339 Air bag 1
1167218 Shock 2
1165741 Shock 2
na Leveling arms 2

13




COMPONENT/SUBSYSTEM INSPECTION FORM

Bus Number: 0812 Date: 7-31-08
Subsystem Checked Comments

Air Conditioning Heating v

and Ventilation

Body and Sheet Metal v

Frame v

Steering v

Suspension v

Interior/Seating v No wheelchair positions.

Axles v

Brakes v

Tires/Wheels v

Exhaust 4

Fuel System v Gasoline.

Power Plant v

Accessories v

Lift System v Manual foid-out ramp.

Interior Fasteners v

Batteries v

14




CHECK - IN

ARBOC MOBILITY LLC
MODEL SOM23G
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ARBOC MOBILITY LLC
MODEL SOM23G EQUIPPED WITH AN ARBOC
MODEL 32 X 48 HANDICAP RAMP
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CHECK - IN

ENGINE COMPARTMENT
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1. MAINTAINABILITY

1.1 ACCESSIBILITY OF COMPONENTS AND SUBSYSTEMS

1.1-I. TEST OBJECTIVE

The objective of this test is to check the accessibility of components and
subsystems.

1.1-1l. TEST DESCRIPTION

Accessibility of components and subsystems is checked, and where accessibility
is restricted the subsystem is noted along with the reason for the restriction.

1.1-1ll. DISCUSSION

Accessibility, in general, was adequate. Components covered in Section 1.3
{repair and/or replacement of selected subsystems), along with all other components
encountered during testing, were found to be readily accessible and no restrictions were
noted.
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ACCESSIBILITY DATA FORM

Bus Number: 0812

Date: 1-8-09

Component

Checked

Comments

ENGINE :

Qil Dipstick

Qil Filler Hole

Oil Drain Plug

Qil Filter

Fuel Filter

Air Filter

Belts

Coolant Level

Coolant Filler Hole

Coolant Drain

Spark / Glow Plugs

Alternator

Diagnostic Interface Connector

AN I N N N N I N N O O N N N N

TRANSMISSION :

Fluid Dip-Stick

<

Filler Hole

<«

Drain Plug

SUSPENSION :

Bushings

Shock Absorbers

Air Springs

Leveling Valves

Grease Fittings

NI ENE RN RN EN
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ACCESSIBILITY DATA FORM

Bus Number: 0812

Date: 1-8-09

Component

Checked

Comments

HVAC :

A/C Compressor

Filters

Fans

<

ELECTRICAL SYSTEM ;

Fuses

Batteries

Voltage regulator

Voltage Converters

Lighting

A ANEENEENEEN

MISCELLANEQOUS :

Brakes

Handicap Lifts/Ramps

Instruments

Axles

Exhaust

Fuel System

S S N NI I R N

OTHERS :

20




1.2 SERVICING, PREVENTIVE MAINTENANCE, AND
REPAIR AND MAINTENANCE DURING TESTING

1.2-1. TEST OBJECTIVE

The objective of this test is to collect maintenance data about the servicing,
preventive maintenance, and repair,

1.2.-Il. TEST DESCRIPTION

The test will be conducted by operating the NBM and collecting the following data
on work order forms and a driver log.

1. Unscheduled Maintenance
a. Bus number
b. Date
¢. Mileage
d. Description of malfunction
e. Location of malfunction {e.g., in service or undergoing inspection)
f. Repair action and parts used
g. Man-hours required

2. Scheduled Maintenance

Bus number

Date

Mileage

Engine running time (if available)
Results of scheduled inspections
Description of malfunction (if any)

. Repair action and parts used {if any)
Man-hours required

Te@~oaoop

The buses will be operated in accelerated durability service. While typical items
are given below, the specific service schedule will be that specified by the manufacturer.

A. Service
1. Fueling
2. Consumable checks
3. Interior cleaning

B. Preventive Maintenance
4. Brake adjustments
5. Lubrication
6. 3,000 mi (or equivalent) inspection

21



7. Qil and filter change inspection
8. Major inspection
9. Tune-up

C. Periodic Repairs

Brake reline

Transmission change

Engine change

Windshield wiper motor change
Stoplight bulb change

Towing operations

Hoisting operations

Nookwha

1.2-1il. DISCUSSICN

Servicing and preventive maintenance were performed at manufacturer-specified
intervals. The following Scheduled Maintenance Form lists the mileage, items serviced,
the service interval, and amount of time required to perform the maintenance. Table 1
is a list of the |lubricating products used in servicing. Finally, the Unscheduled
Maintenance List along with Unscheduled Maintenance-related photographs is included
in Section 5.7, Structural Durability. This list supplies information related to failures that
occurred during the durability portion of testing. The Unscheduled Maintenance List
includes the date and mileage at which the malfunction occurred, a description of the
malfunction and repair, and the time required to perform the repair.

22
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Table 1. STANDARD LUBRICANTS

The following is a list of Texaco lubricant products used in bus testing conducted by the
Penn State University Altoona Bus Testing Center:

ITEM PRODUCT CODE TEXACQ DESCRIPTION

Engine oil #2112 URSA Super Plus SAE 30

Transmission oil #1866 Automatic Trans Fluid
Mercon/Dexron |l

Multipurpose

Gear oil #2316 Multigear Lubricant
EP SAE 80WS0

Wheei bearing & #1935 Starplex Il
Chassis grease
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1.3 REPLACEMENT AND/OR REPAIR OF
SELECTED SUBSYSTEMS

1.3-1. TEST OBJECTIVE

The objective of this test is to establish the time required to replace and/or repair
selected subsystems.

1.3-Il. TEST DESCRIPTION

The test will involve components that may be expected to fall or require
replacement during the service life of the bus. In addition, any component that fails
during the NBM testing is added to this list. Compenents to be included are:

1.  Transmission
2. Alternator

3. Starter

4, Batteries

5.

Windshield wiper motor
1.3-1Il. DISCUSSION

During the test, several additional components were removed for repair or
replacement. Following is a list of components and total repair/replacement time.

MAN HOURS
Trailing arm bushings. 12.0
Left rear sway bar bracket. 1.5
Hadley unit. 8.0
Lower trailing arms. 4.0
Left rear sway bar link. 2.0
Right front sway bar link. 0.5
Left rear marker lamp. 0.25
Battery box. 1.75
Rear lateral bar mount. 2.00
Front sway bar link/bushing. 1.00
Left front sway bar link. 1.00
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At the end of the test, the remaining items on the list were removed and replaced.
The transmission assembly took 12.0 man-hours (two men 6.0 hrs) to remove and
replace. The time required for repair/replacement of the four remaining components is
given on the following Repair and/or Replacement Form.
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REPLACEMENT AND/OR REPAIR FORM

Subsystem Replacement Time

Transmission 12.0 man hours

Wiper Motor 0.5 man hours
Starter 0.5 man hours
Alternator 1.0 man hours
Batteries

0.5 man hours
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1.3 REPLACEMENT AND/OR REPAIR OF
SELECTED SUBSYSTEMS

TRANSMISSION REMOVAL AND REPLACEMENT
(12.0 MAN HOURS)

WIPER MOTOR REMOVAL AND REPLACEMENT
(0.5 MAN HOURS)
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1.3 REPLACEMENT AND/OR REPAIR OF
SELECTED SUBSYSTEMS CONT.

STARTER REMOVAL AND REPLACEMENT
(0.5 MAN HOURS)

ALTERNATOR REMOVAL AND REPLACEMENT
(1.0 MAN HOURS)
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2. RELIABILITY - DOCUMENTATION OF BREAKDOWN
AND REPAIR TIMES DURING TESTING

2-]. TEST OBJECTIVE

The objective of this test is to document unscheduled breakdowns, repairs, down
time, and repair time that occur during testing.

2-1l. TEST DESCRIPTION

Using the driver log and unscheduled work order forms, all significant
breakdowns, repairs, man-hours to repair, and hours out of service are recorded on the
Reliability Data Form.

CLASS OF FAILURES

Classes of failures are described below:

(a) Class 1. Physical Safety. A failure that could lead directly to
passenger or driver injury and represents a severe crash situation.

(b) Class 2: Road Call. A failure resulting in an en route interruption
of revenue service. Service is discontinued until the bus is replaced
or repaired at the point of failure.

(c) Class 3: Bus Change. A failure that requires removal of the bus from
service during its assignments. The bus is operable to a rendezvous
point with a replacement bus,

(d) Class 4: Bad Order. A failure that does not require removal of
the bus from service during its assignments but does degrade coach
operation. The failure shall be reported by driver, inspector, or
hostler.

2-11l. DISCUSSION

A listing of breakdowns and unscheduled repairs is accumulated during the
Structural Durability Test. The foliowing Reliability Data Form lists all unscheduled
repairs under classes as defined above. These classifications are somewhat subjective
as the test is performed on a test track with careful inspections every two hours.
However, even on the road, there is considerable latitude on deciding how to handle
many failures.

The Unscheduled Repair List is also attached to provide a reference for the
repairs that are included in the Reliability Data Forms.
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The classification of repairs according to subsystem is intended to emphasize
those systems which had persistent minor or more serious problems. There were no
Class 1 or 2 failures. Of the twenty-three Class 3 failures, seventeen involved the
suspension system, two occurred with the engine/transmission, and one each fo the
frame, electrical, tire and air compressor. These and the remaining ten Class 4 failures
are available for review in the Unscheduled Maintenance List, located in Section 5.7
Structural Durability.
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RELIABILITY DATA FORMS

Bus Number: 0812 Date: 11-28-08

Personnel: Bob Reifsteck

W“

Class 4 Class 3 Class 2 Class 1
Bad Bus Road Physical
Order Change Call Safety

Man Down

Subsystems Mileage Mileage Mileage Mileage | Hours | Time

Suspension 482 2.00 1.00

630 12.00 4.00

630 1.60 | 47.00

1,253 4.00 2.00

1,771 2.00 4.00

1,988 1.00 1.00

2,202 500 70.00

2,202 1.00 1.00

2,384 2.00 2.00

2,585 0.50 2.00

2,659 4.00 2.00

2,661 15.00 | 118.00

3,008 1.00 0.50

4,886 1.00 4.00

5,071 2.00 3.00

5,291 1.00 2.00

6,402 2.00 4.00

6,450 1.00 | 10.00

6,450 1.00 0.50
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RELIABILITY DATA FORMS

Bus Number: 0812 Date: 11-28-08

Personnel: Bob Reifsteck

Failure Type

Class 4 Class 3 Class 2 Class 1

Bad Bus Road Physical
Order Change Call Safety

Man Down

Subsystems Mileage Mileage Mileage Mileage | Hours | Time
Body 2,786 1.00 1.00
3,409 1.00 0.50
3,409 2.00 2.00
5,515 2.50 1.00
Engine/Transmission 1,059 2.00 3.00
2,146 3.00 2.00
2,786 1.75 4.00
6,450 1.00 0.50
Electrical 2,786 0.25 0.25
3,008 400( 13.00
Frame 630 10.00 | 123.00
5,515 2.00 8.00
Air Compressor 1,214 4.00| 36.00
Wheels/Tires 2,384 2.00 2.00
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3. SAFETY - A DOUBLE-LANE CHANGE
(OBSTACLE AVOIDANCE)

3-1. TEST OBJECTIVE

The objective of this test is to determine handling and stability of the bus by
measuring speed through a double lane change test.

3-Il. TEST DESCRIPTION

The Safety Test is a vehicle handling and stability test. The bus will be operated
at SLW on a smooth and level test track. The bus will be driven through a double lane
change course at increasing speed until the test is considered unsafe or a speed of 45
mph is reached. The lane change course will be set up using pylons to mark off two 12
foot center to center lanes with two 100 foot lane change areas 100 feet apart. The bus
will begin in one lane, change to the other lane in a 100 foot span, travel 100 feet, and
return to the original lane in another 100 foot span. This procedure will be repeated,
starting first in the right-hand and then in the left-hand lane.

3-lll. DISCUSSION
The double-lane change was performed in both right-hand and left-hand

directions. The bus was able to safely negotiate the test course in both the right-hand
and left-hand directions up to the maximum test speed of 45 mph.
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SAFETY DATA FORM

Bus Number: 0812 Date: 12-15-08

Personnel: T.S., E.D. & B.S.

Temperature (°F): 49 Humidity {%}: 81

Wind Direction: SSW Wind Speed (mph): 11

Barometric Pressure (in.Hg): 30.17

SAFETY TEST: DOUBLE LANE CHANGE

Maximum safe speed tested for double-lane change to left 45 mph

Maximum safe speed tested for double-lane change to right 45 mph

Comments of the position of the bus during the lane change: A safe profile was

maintained through all portions of testing.

Comments of the tire/ground contact patch: Tire/ground contact was maintained

through all portions of testing.
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3. SAFETY

LEFT - HAND APPROACH
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4. PERFORMANCE - AN ACCELERATION, GRADEABILITY,
AND TOP SPEED TEST

4-|. TEST OBJECTIVE

The objective of this test is to determine the acceleration, gradeability, and top
speed capabilities of the bus.

4-1l. TEST DESCRIPTION

in this test, the bus will be operated at SLW on the skid pad at the PSBRTF. The
bus will be accelerated at full throttle from a standstill to a maximum "geared" or "safe"
speed as determined by the test driver. The vehicle speed is measured using a Correvit
non-contacting speed sensor. The times to reach speed between ten mile per hour
increments are measured and recorded using a stopwatch with a lap timer. The time to
speed data will be recorded on the Performance Data Form and later used to generate
a speed vs. time plot and gradeability calculations.

4-ll. DISCUSSION

This test consists of three runs in both the clockwise and counterclockwise
directions on the Test Track. Velocity versus time data is obtained for each run and
results are averaged together to minimize any test variability which might be introduced
by wind or other external factors. The test was performed up to a maximum speed of
50 mph. The fitted curve of velocity vs. time is attached, followed by the calculated
gradeability results. The average time to obtain 50 mph was 15.38 seconds.
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PERFORMANCE DATA FORM

Bus Number: 0812 Date: 12-15-08

Personnel: T.S., E.D. & B.S.

Temperature (°F): 49 Humidity (%): 81

Wind Direction: SSW Wind Speed (mph): 11

Barometric Pressure {in.Hg}. 30.17

= ——  —  ___— ——~—— ~— ———~———— ________|

Air Conditioning compressor-OFF ¥'Checked
Ventilation fans-ON HIGH ¥'Checked
Heater pump motor-Off ¥ Checked
Defroster-OFF ¥ Checked
Exterior and interior lights-ON ¥ Checked
Windows and doors-CLOSED ¥ Checked

ACCELERATION, GRADEABILITY, TOP SPEED

Counter Clockwise Recorded Interval Times

Speed Run 1 Run 2 Run 3
10 mph 2.76 2.82 2.79
20 mph 4.92 5.20 5.32
30 mph 8.11 8.32 8.38
40 mph 11.01 11.20 11.10
Top Test 15.39 15.54 15.70
Speed(mph) 50

Clockwise Recorded Interval Times

Speed Run 1 Run 2 Run 3
10 mph 2.79 2.66 2.64
20 mph 4.95 5.23 4.95
30 mph 7.88 7.91 7.83
40 mph 10.60 10.66 10.67
Top Test 15.10 15.41 15.14
Speed({mph) 50
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PERFORMANCE SUMMARY SHEET
BUS MANUFACTURER :ARBOC BUS NUMBER :0812
BUS MODEL 1SOM 23C TEST DATE :12/15/08
TEST CONDITIONS :

TEMPERATURE (DEG F ) 1 49,0

WIND DIRECTION ;55w

WIND SPEED {(MPH) : 11.0

HUMIDITY (%) : 81

BAROMETRIC PRESSURE (IN. HG) : 30.2

VEHXCLE SPEED AVERAGE TIME (SEC)

(MPH) CCW DIRECTION CW DIRECTION TOTAL

10.0 2.79 2.70 2.74
20.0 5.15 5.04 5.10
30.0 8.27 7.87 8.07
40.0 11.10 10.64 10.87
50.0 15.54 15.22 15.38

VEHICLE SPEED TIME ACCELERATION MAX. GRADE
(MPH) (SEC) (FT/SECA2) %)

1.0 .23 6.3 20.0

5.0 1.18 6.1 19.2
10.0 2.41 5,8 18.3
15.0 3.71 5.8 17.4
20.0 5.07 5.2 16.5
25.0 6.51 5.0 15.6
30.0 8.03 4.7 14.7
35.0 9.64 4.4 13.8
40.0 11.35 4.2 13.0
45.0 13.18 3.9 12.2
50.0 15.13 3.6 11.4

NOTE : Gradeability results were calculated from performance

----  test data., Actual sustained gradeability performance
for vehicles equi?ped with auto transmission may be
lower than the values indicated here.
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5. STRUCTURAL INTEGRITY

5.1 STRUCTURAL STRENGTH AND DISTORTION TESTS -
STRUCTURAL SHAKEDOWN TEST

5.1-1. DISCUSSION

The objective of this test is to determine certain static characteristics (e.g., bus
floor deflection, permanent structural deformation, etc.) under static loading conditions.

5.1-1l. TEST DESCRIPTION

In this test, the bus will be isclated from the suspension by blocking the vehicle
under the suspension points. The bus will then be loaded and unloaded up to a
maximum of three times with a distributed load equal to 2.5 times gross load. Gross
load is 150 Ib for every designed passenger seating position, for the driver, and for each
1.5 sq ft of free floor space. For a distributed load equal to 2.5 times gross load, place a
375-Ib load on each seat and on every 1.5 sq ft of free floor space. The first loading
and unloading sequence will "settle” the structure. Bus deflection will be measured at
several locations during the loading sequences.

5.1-1ll. DISCUSSION

This test was performed based on a maximum passenger capacity of 29 people
including the driver. The resulting test load is (29 x 375 Ib) = 10,875 Ib. The load is
distributed evenly over the passenger space. Deflection data before and after each
loading and unloading sequence is provided on the Structural Shakedown Data Form.

The unloaded height after each test becomes the original height for the next test.
Some initial settling is expected due to undercoat compression, etc. After each loading
cycle, the deflection of each reference point is determined. The bus is then unloaded
and the residual (permanent) deflection is recorded. On the final test, the maximum
loaded deflection was 0.155 inches at reference point 2. The maximum permanent
deflection after the final loading sequence ranged from -.006 inches at reference point 2
to 0.006 inches at reference point 7.
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STRUCTURAL SHAKEDOWN DATA FORM

Bus Number: 0812

Date: 8-4-08

Personnel: T.S.,E.D., E.L. & S.C.

Temperature (°F): 71

Loading Sequence:

mi 02

Test Load (Ibs): 10,875

o3

(check one)

Indicate Approximate Location of Each Reference Point

Right

Front

of

Bus

Left

Top View
A (in) B (in) B-A (in) C (in) C-A (in)
Reference Original Loaded Loaded Unloaded Permanent
Point No. Height Height Deflection Height Deflection

1 0 -.068 -.068 -.002 -.002
2 0 187 187 .028 .028
3 0 .090 .090 .011 .011
4 0 116 116 .022 .022
5 0 .086 .086 .006 .006
6 0 .150 .150 .015 .015
7 0 139 139 015 .015
8 0 .094 .094 .012 .012
9 0 104 104 .012 .012
10 0 .090 .090 .010 .010
11 0 .056 .056 .009 .009
12 0 -.080 -.080 -.003 -.003
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STRUCTURAL SHAKEDOWN DATA FORM

Bus Number: 0812

Date; 8-4-08

Personnel; T.5., E,.D., E.L. & S.C.

Temperature (°F); 76

Loading Sequence:

D1 =2

Test Load (Ibs); 10,875

03

{check one)

Indicate Approximate Location of Each Reference Point

Right

Front

of

Bus

Left

Top View
A (in) B (in) B-A (in) C (in) C-A (in)
Reference Original Loaded Loaded Unloaded Permanent
Point No. Height Height Deflection Height Deflection

1 -.002 -.067 -.065 -.004 -.002
2 .028 183 55 .022 -.006
3 .011 .087 076 .007 -,004
4 .022 10 088 .017 -.005
5 .006 .089 083 .010 .004
6 015 167 152 .020 005
7 015 165 150 .021 .006
8 .012 .091 079 .011 -.001
9 .012 .100 .088 .011 -.001
10 .010 087 077 .010 .000
11 .009 .056 .047 .010 001
12 -.003 -.080 -077 .000 003
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5.1 STRUCTURAL SHAKEDOWN TEST

BUS LOADED TO 2.5 TIMES GVL
(10,875 LBS)
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5.2 STRUCTURAL STRENGTH AND DISTORTION
TESTS - STRUCTURAL DISTORTION

5.2-1. TEST OBJECTIVE

The objective of this test is to observe the operation of the bus subsystems when
the bus is placed in a longitudinal twist simulating operation over a curb or through a
pothole.

5.2-ll. TEST DESCRIPTION

With the bus loaded to GVWR, each wheel of the bus will be raised {one at a
time) to simulate operation over a curb and the following will be inspected:

Body

Windows

Doors

Roof vents

Special seating
Undercarriage
Engine

Service doors
Escape hatches
Steering mechanism

CoONIORWLN =

=

Each wheel will then be lowered (one at a time) to simulate operation through a pothole
and the same items inspected.

5.2-l. DISCUSSION

The test sequence was repeated ten times. The first and last test is with all
wheels level. The other eight tests are with each wheel 6 inches higher and 6 inches
lower than the other three wheels.

All doors, windows, escape mechanisms, engine, steering and handicapped
devices operated normally throughout the test. The undercarriage and body indicated
no deficiencies. No water leakage was observed during the test. The results of this test
are indicated on the following data forms.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0812

Date: 8-5-08

Personnel: T.S,, E.L., E.D. & S.C.

Wheel Position : {check one

All wheels level = hefore o after

Left front a 6 in higher a6 in lower
Right front 2 8 in higher o6 in lower
Right rear o 6 in higher o 6 in lower
Left rear o 6 in higher o 6 in lower
Right center o 6 in higher 3 6 in lower
Left center o 6 in higher a2 6 in lower

Comments

» Windows No deficiencies.

» Front Doors

No deficiencies.

» Rear Doors

No deficiencies.

» Escape Mechanisms/ Roof Vents

No deficiencies.

s Engine

No deficiencies.

= Handicapped Device/ Special

Seating

No deficiencies.

= Undercarriage

No deficiencies.

= Service Doors

No deficiencies.

= Body

No deficiencies.

= Windows/ Body Leakage

No deficiencies.

» Steering Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number; 0812

Date: 8-5-08

Personnel: T.S.,E.L,ED. &

S.C.

Temperature(°F): 73

Wheel Position : (check one)

All wheels level o before o after

Left front ® 6 in higher o 6 in lower
Right front o 6 in higher 0 6 in lower
Right rear o 6 in higher o 6 in lower
Left rear a 6 in higher o 6 in lower
Right center 5 6 in higher o 6 in lower
Left center 0 6 in higher o 6 in lower

Comments

= Windows No deficiencies.

u Front Doors

No deficiencies.

= Rear Doors

No deficiencies.,

= Escape Mechanisms/ Roof Vents

No deficiencies.

= Engine

No deficiencies.

= Handicapped Device/ Special

Seating

No deficiencies.

» Undercarriage

No deficiencies.

» Service Doors

No deficiencies.

u Body

No deficiencies.

» Windows/ Body Leakage

No deficiencies.

= Steering Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0812 Date: 8-5-08

Personnel: T.S., E.L., E.D. & S.C. Temperature(°F): 73

Wheel Position : (check one

All wheels level o before o after

Left front a 6 in higher o 6 in lower

Right front = 6 in higher o 6 in lower

Right rear a 6 in higher o 6 in lower

Left rear o 6 in higher 0 6 in lower

Right center o 6 in higher o 6 in lower

Left center o 6 in higher o6 in lower
Comments

= Windows No deficiencies.

= Front Doors No deficiencies.

= Rear Doors No deficiencies.

= Escape Mechanisms/ Roof Vents No deficiencies.

= Engine No deficiencies.

= Handicapped Device/ Special No deficiencies.

Seating

= Undercarriage No deficiencies.

= Service Doors No deficiencies.

= Body No deficiencies.

= Windows/ Body Leakage No deficiencies.

= Steering Mechanism No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0812

Date: 8-5-08

Personnel: T.S., E.L., E.D. &

S.C.

Temperature(°F): 73

Wheel Position : (check one)

All wheels level o before o after

Left front o 6 in higher o 6 in lower
Right front o 6 in higher o 6 in lower
Right rear = 6 in higher 0 6 in lower
Left rear o 6 in higher o 6 in lower
Right center o 6 in higher a2 6 in lower
Left center o 8 in higher a 6 in lower

Comments

= Windows No deficiencies.

= Front Doors

No deficiencies.

m Rear Doors

No deficiencies.

» Escape Mechanisms/ Roof Vents

No deficiencies.

= Engine

No deficiencies.

= Handicapped Device/ Special

Seating

No deficiencies.

= Undercarriage

No deficiencies.

= Service Doors

No deficiencies.

= Body

No deficiencies.

= Windows/ Body Leakage

No deficiencies.

= Steering Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0812

Date: 8-5-08

Personnel: T.S., E.L., E.D. & S.C.

Wheel Position : (check one

All wheels level o before o after

Left front 2 6 in higher o 6 in lower
Right front @ 6 in higher 0 6 in lower
Right rear o 6 in higher o 6 in lower
Left rear = 6 in higher a6 in lower
Right center o 6 in higher o 6 in lower
Left center o 6 in higher 0 6 in lower

Comments

= Windows No deficiencies.

= Front Doors

No deficiencies.

® Rear Doors

No deficiencies.

= Escape Mechanisms/ Roof Vents

No deficiencies.

= Engine

No deficiencies.

» Handicapped Device/ Special
Seating

No deficiencies.

= Undercarriage

No deficiencies.

= Service Doors

No deficiencies.

= Body

No deficiencies.

= Windows/ Body Leakage

No deficiencies.

» Steering Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0812

Date: 8-5-08

Personnel: T.S., E.L., E.D. &

S.C.

Temperature(°F): 73

Wheel Position : (check one)

All wheels level o before o after

Left front o 6 in higher o 6 in lower
Right front o 6 in higher 2 6 in lower
Right rear o 6 in higher o 6 in lower
Left rear o 6 in higher = 6 in lower
Right center o 6 in higher o 6 in lower
Left center o 6 in higher o6 in lower

Comments

= Windows No deficiencies.

= Front Doors

No deficiencies.

s Rear Doors

No deficiencies.

m Escape Mechanisms/ Roof Vents

No deficiencies.

= Engine

No deficiencies.

= Handicapped Device/ Special

Seating

No deficiencies.

m Undercarriage

No deficiencies.

= Service Doors

No deficiencies.

= Body

No deficiencies.

= Windows/ Body Leakage

No deficiencies.

» Steering Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0812

Date: 8-5-08

Personnel: T.S., E.L., E.D. & S.C.

Wheel Position : (check one

All wheels level o before o after

Left front a 6 in higher o 6 in lower
Right front o 6 in higher o B in lower
Right rear a 6 in higher = 6 in lower
Left rear o 6 in higher a 6 in lower
Right center o 6 in higher a6 in lower
Left center o 6 in higher a2 6 in lower

Comments

= Windows No deficiencies.

= Front Doors

No deficiencies.

s Rear Doors

No deficiencies.

m Escape Mechanisms/ Roof Vents

No deficiencies.

= Engine

No deficiencies.

= Handicapped Device/ Special
Seating

No deficiencies.

= Undercarriage

No deficiencies.

= Service Doors

No deficiencies.

= Body

No deficiencies.

» Windows/ Body Leakage

No deficiencies.

m Steering Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number; 0812

Date: 8-5-08

Personnel: T.S., E.L., E.D. & S.C.

Wheel Position : (check one

All wheels level o before o after

Left front o 6 in higher 0 6 in lower
Right front o 6 in higher = 6 in lower
Right rear o 6 in higher o 6 in lower
Left rear o 6 in higher o 6 in lower
Right center o 6 in higher o 6 in lower
Left center o 6 in higher o 6 in lower

Comments

= Windows No deficiencies.

= Front Doors

No deficiencies.

s Rear Doors

No deficiencies.

= Escape Mechanisms/ Roof Vents

No deficiencies.

= Engine

No deficiencies.

» Handicapped Device/ Special
Seating

No deficiencies.

= Undercarriage

No deficiencies.

m Service Doors

No deficiencies.

= Body

No deficiencies.

= Windows/ Body Leakage

No deficiencies.

m Steering Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0812

Date: 8-5-08

Personnel: T.S., E.L., E.D. &

S.C.

Temperature(°F): 73

Wheel Position : (check one)

All wheels level o before o after

Left front o 6 in higher = 6 in lower
Right front o 6 in higher o 6 in lower
Right rear o 6 in higher o 6 in lower
Left rear o 6 in higher o 6 in lower
Right center o 6 in higher o 6 in lower
Left center o 6 in higher o 6 in lower

Comments

= Windows No deficiencies.

= Front Doors

No deficiencies.

m Rear Doors

No deficiencies.

m Escape Mechanisms/ Roof Vents

No deficiencies.

= Engine

No deficiencies.

= Handicapped Device/ Special

Seating

No deficiencies.

= Undercarriage

No deficiencies.

= Service Doors

No deficiencies.

= Body

No deficiencies.

= Windows/ Body Leakage

No deficiencies.

m Steering Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number:; 0812 Date: 8-5-08

Personnel: T.S., E.L., E.D. & S.C. Temperature(°F): 73

Wheel Position : (check one

All wheels level o before s after

Left front o 6 in higher a 6 in lower

Right front o 6 in higher a2 6 in lower

Right rear o 6 in higher 5 6 in lower

Left rear o 6 in higher a6 in lower

Right center o 6 in higher a 6 in lower

Left center o 6 in higher o 6 in lower
Comments

= Windows No deficiencies.

= Front Doors No deficiencies.

= Rear Doors No deficiencies.

= Escape Mechanisms/ Roof Vents No deficiencies.

= Engine No deficiencies.

= Handicapped Device/ Special No deficiencies.

Seating

= Undercarriage No deficiencies

= Service Doors No deficiencies.

= Body No deficiencies.

= Windows/ Body Leakage No deficiencies.

= Steering Mechanism No deficiencies.
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5.2 STRUCTURAL DISTORTION TEST

RIGHT FRONT WHEEL SIX INCHES HIGHER

: — - -
}

=

LEFT FRONT WHEEL SIX INCHES LOWER
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5.3 STRUCTURAL STRENGTH AND DISTORTION
TESTS - STATIC TOWING TEST

5.3-1. TEST OBJECTIVE

The objective of this test is to determine the characteristics of the bus towing
mechanisms under static loading conditions.

5.3-1l. TEST DESCRIPTION

Utilizing a load-distributing yoke, a hydraulic cylinder is used to apply a static
tension load equal to 1.2 times the bus curb weight. The load will be applied to both the
front and rear, if applicable, towing fixtures at an angle of 20 degrees with the
longitudinal axis of the bus, first to one side then the other in the horizontal plane, and
then upward and downward in the vertical plane. Any permanent deformation or
damage to the tow eyes or adjoining structure will be recorded.

5.3-ll. DISCUSSION

The test bus submitted for testing was not equipped with any type of tow eyes or
tow hooks, therefore, the Static Towing Test was not performed.
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5.4 STRUCTURAL STRENGTH AND DISTORTION TESTS -
DYNAMIC TOWING TEST

5.4-1. TEST OBJECTIVE

The objective of this test is to verify the integrity of the towing fixtures and
determine the feasibility of towing the bus under manufacturer specified procedures.

5.4-1l. TEST DESCRIPTION

This test requires the bus be towed at curb weight using the specified equipment
and instructions provided by the manufacturer and a heavy-duty wrecker. The bus will
be towed for 5 miles at a speed of 20 mph for each recommended towing configuration.
After releasing the bus from the wrecker, the bus will be visually inspected for any
structural damage or permanent deformation. All doors, windows and passenger
escape mechanisms will be inspected for proper operation.

5.4-Ill. DISCUSSION

The bus was towed using a heavy-duty wrecker. The towing interface was
accomplished by incorporating a hydraulic under lift. A front lift tow was performed.
Rear towing is not recommended. No problems, deformation, or damage was noted
during testing.
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DYNAMIC TOWING TEST DATA FORM

Bus Number: 0812 Date: 12-12-08

Personnel: S.C.

Temperature (°F): 30 Hurnidity {%): 68

Wind Direction: W Wind Speed (mph): 8

Barometric Pressure (in.Hg}): 30.05

Inspect tow equipment-bus interface.

Comments: A safe and adequate connection was made between the tow equipment

and the bus.

Inspect tow equipment-wrecker interface.

Comments: A safe and adequate connection was made between the tow equipment

and the wrecker.

Towing Comments: A front lift tow was performed incorporation a hydraulic under

lift wrecker.

Description and location of any structural damage: None noted.

General Comments: No problems were encountered with the tow or towing

interface.
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5.4 DYNAMIC TOWING TEST

TOWING INTERFACE

TEST BUS IN TOW
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5.5 STRUCTURAL STRENGTH AND DISTORTION
TESTS - JACKING TEST

5.5-1. TEST OBJECTIVE

The objective of this test is to inspect for damage due to the deflated tire, and
determine the feasibility of jacking the bus with a portable hydraulic jack to a height
sufficient to replace a deflated tire.

5.5-ll. TEST DESCRIPTION

With the bus at curb weight, the tire(s) at one corner of the bus are replaced with
deflated tire(s) of the appropriate type. A portable hydraulic floor jack is then positioned
in a manner and location specified by the manufacturer and used to raise the bus to a
height sufficient to provide 3-in clearance between the floor and an inflated tire. The
deflated tire(s) are replaced with the original tire(s} and the hack is lowered. Any
structural damage or permanent deformation is recorded on the test data sheet. This
procedure is repeated for each corner of the bus.

5.5-Il. DISCUSSION

The jack used for this test has a minimum height of 8.75 inches. During the
deflated portion of the test, the jacking point clearances ranged from 11.5 inches to 4.8
inches. No deformation or damage was observed during testing. A complete listing of
jacking point clearances is provided in the Jacking Test Data Form.

JACKING CLEARANCE SUMMARY

Condition Frame Point Clearance
Front axle — one tire flat 9.9
Rear axle — one tire flat 11.0"
Rear axle — two tires flat 8.3
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JACKING TEST DATA FORM

Bus Number: 0812 Date: 8-1-08

Personnel: E.D. Temperature (°F). 80

Record any permanent deformation or damage to bus as well as any difficulty
encountered during jacking procedure.

Jacking Pad Jacking Pad
Defiated Clearance Clearance
Tire Body/Frame Axle/Suspension Comments
{in) (in)
16" A
Right front 19.8 “ :3 2513 “ :3
12.2°| 9.0"I
Left front 10.6 “D 6.5“D
) , 11.5%| 6.7"1
Right rear—outside 110“D 84“D
115" 6.7"1
Right rear—both 9.3“D 49D
11.9“1 6.7"1
Left rear—outside 115D 64“D
11.9°1 6.7"1
Left rear—both 896"D 48D
Right middle or
tag—outside A WA
Right middle or
tag—both A NG
Left middle or tag—
outside NA NA
Left middle or tag—
both NA NA
Additional comments of any deformation or difficulty during jacking:
None noted.
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5.6 STRUCTURAL STRENGTH AND DISTORTION
TESTS - HOISTING TEST

5.6-1. TEST OBJECTIVE

The objective of this test is to determine possible damage or deformation caused
by the jack/stands.

5.6-Il. TEST DESCRIPTION

With the bus at curb weight, the front end of the bus is raised to a height sufficient
to allow manufacturer-specified placement of jack stands under the axles or jacking
pads independent of the hoist system. The bus will be checked for stability on the jack
stands and for any damage to the jacking pads or bulkheads. The procedure is
repeated for the rear end of the bus. The procedure is then repeated for the front and
rear simultaneously.

5.6-11l. DISCUSSION
The test was conducted using four posts of a six-post electric lift and standard 19
inch jack stands. The bus was hoisted from the front wheel, rear wheel, and then the

front and rear wheels simultaneously and placed on jack stands.

The bus easily accommodated the placement of the vehicle lifts and jack stands
and the procedure was performed without any instability noted.
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HOISTING TEST DATA FORM

Bus Number: 0812 Date: 8-1-08

Personnel: S.C. & E.D. Temperature (°F): 80

Comments of any structural damage to the jacking pads or axles while both
the front wheels are supported by the jack stands:

None noted.

Comments of any structural damage to the jacking pads or axles while both
the rear wheels are supported by the jack stands:

None noted.

Comments of any structural damage to the jacking pads or axles while both
the front and rear wheels are supported by the jack stands:

None noted.
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5.7 STRUCTURAL DURABILITY TEST

5.7-1. TEST OBJECTIVE

The objective of this test is to perform an accelerated durability test that
approximates up to 25 percent of the service life of the vehicle.

5.7-1l. TEST DESCRIPTION

The test vehicle is driven a total of 7,500 miles; approximately 5,000 miles on the
PSBRTF Durability Test Track and approximately 2,500 miscellaneous other miles. The
test will be conducted with the bus operated under three different loading conditions. The
first segment will consist of approximately 3,000 miles with the bus operated at GVW. The
second segment will consist of approximately 1,500 miles with the bus operated at SLW.
The remainder of the test, approximately 3,000 miles, will be conducted with the bus loaded
to CW. If GVW exceeds the axle design weights, then the load will be adjusted to the axle
design weights and the change will be recorded. All subsystems are run during these tests
in their normal operating modes. All recommended manufacturers servicing is to be
followed and noted on the vehicle maintainability log. Servicing items accelerated by the
durability tests will be compressed by 10:1; all others will be done on a 1:1 mi/mi basis.
Unscheduled breakdowns and repairs are recorded on the same log as are any unusual
occurrences as noted by the driver. Once a week the test vehicle shall be washed down
and thoroughly inspected for any signs of failure.

5.7-1ll. DISCUSSION

The Structural Durability Test was started on September 10, 2008 and was
conducted until November 28, 2008. The first 3,000 miles were performed at a GVW of
12,960 Ibs. and completed on October 22, 2008. The next 1,500 mile SLW segment was
performed at 11,800 Ibs and completed on November 6, 2008 and the final 3,000 mile
segment was performed at a CW of 8,870 Ibs and completed on November 28, 2008.

The following mileage summary presents the accumulation of miles during the
Structural Durability Test. The driving schedule is included, showing the operating duty
cycle. A detailed plan view of the Test Track Facility and Durability Test Track are attached
for reference. Also, a durability element profile detail shows all the measurements of the
different conditions. Finally, photographs illustrating some of the failures that were
encountered during the Structural Durability Test are included.
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ARBOC - TEST BUS #0812

MILEAGE DRIVEN/RECORDED FROM DRIVER'S LOGS

DATE TOTAL TOTAL TOTAL
DURABILITY OTHER
TRACK MILES

9/08/2008 TO 456.00 70.00 526.00
08/14/08
9/15/08 TO 52.00 52.00 104.00
09/21/08
9/22/08 TO 264.00 63.00 327.00
09/28/08
9/29/08 TO 282.00 14.00 296.00
10/05/08
10/06/08 TO 123.00 168.00 291.00
10/12/08
10/13/08 TO 416.00 242.00 658.00
10/19/08
10/20/08 TO 438.00 21.00 459.00
10/26/08
10727108 TO 333.00 14.00 347.00
11/02/08
11/03/08 TO 704.00 860.00 1564.00
11/09/08
11/10/08 TO 899.00 44.00 943.00
11/16/08
11M7/08 TO 801.00 134.00 835.00
11/23/08
11124108 TO 232.00 821.00 1053.00
11/30/08

TOTAL 6000.00 2503.00 7503.00
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Table 4. Driving Schedule for Bus Operation on the Durability Test Track.

STANDARD OPERATING SCHEDULE

Monday through Friday

HOUR ACTION

Shifi 1 midnight
1:40 am
1:50 am
2:00 am
3:35 am
3:45 am
4:05 am
5:40 am
5:50 am
6.00 am
7:40 am
7:50 am

Shift 2 8:00 am
9:40 am
9:50 am
10:00 am
11:35 am
11:45 am
12:05 pm
1:40 pm
1:50 pm
2:00 pm
3:40 pm
350 pm

Shift 3 4:00 pm
5:40 pm
5:50 pm
G:00 pm
7:40 pm
7:60 pm
B:05 pm
9:40 pm
9:50 pm
10:00 pm
11:40 pm
11:50 pm

TMOCWOoOLDWOODOOTMOQOUROTROOEOUOTQoOROQOEODEOD

B—Break

C----Cycle all systams five times, visual inspection, driver's log entries
D-—-Drive bus as specified by procedure

F----Fue! bus, complele driver's log shift entries
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£,

UNSCHEDULED MAINTENANCE
T |

LOOSE REAR SWAY BAR BRACKET BOLTS REPLACED
(482 TEST MILES)

WORN TRAILING ARM BUSHING
(630 TEST MILES)
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UNSCHEDULED MAINTENANCE CONT.

CRACKED FRAME RAIL
(630 TEST MILES)

s a3
=
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UNSCHEDULED MAINTENANCE CONT.

FAILED AIR CONTROL BOARD
(1,214 TEST MILES)

FAILED AIR COMPRESSOR
(1,253 TEST MILES)
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UNSCHEDULED MAINTENANCE CONT.

WORN BUSHINGS IN LOWER TRAILING ARMS
(1,253 TEST MILES)

&

TRAILING ARMS INSTALLED WITH NEW TYPE BUSHING
(1,253 TEST MILES)
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UNSCHEDULED MAINTENANCE CONT.

LOOSE BATTERY AND BATTERY BOX
(2,146 TEST MILES)

BROKEN RIGHT REAR AIR BAG PEDESTAL
(2,202 TEST MILES)
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UNSCHEDULED MAINTENANCE CONT.

BROKEN RIGHT REAR AIR BAG PEDESTAL
(2,202 TEST MILES)

FAILED LEVELING VALVE
(2,659 TEST MILES)
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UNSCHEDULED MAINTENANCE CONT.

BROKEN RIGHT REAR AIR BAG PEDESTAL
(2,661 TEST MILES)

GRILL FELL OFF
(3,409 TEST MILES)
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UNSCHEDULED MAINTENANCE

CRACKED REAR LATERAL BAR MOUNT
(5,071 TEST MILES)

BROKEN FRONT BUMPER BRACKET
(5,515 TEST MILES)
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6. FUEL ECONOMY TEST - A FUEL CONSUMPTION
TEST USING AN APPROPRIATE OPERATING CYCLE

6-1. TEST OBJECTIVE

The objective of this test is to provide accurate comparable fuel consumption data
on transit buses produced by different manufacturers. This fuel economy test bears no
relation to the calculations done by the Environmental Protection Agency (EPA) to
determine levels for the Corporate Average Fuel Economy Program. EPA's calculations
are based on tests conducted under laboratory conditions intended to simulate city and
highway driving. This fuel economy test, as designated here, is a measurement of the
fuel expended by a vehicle traveling a specified test loop under specified operating
conditions. The results of this test will not represent actual mileage but will provide data
that can be used by recipients to compare buses tested by this procedure.

6-li. TEST DESCRIPTION

This test requires operation of the bus over a course based on the Transit Coach
Operating Duty Cycle (ADB Cycle) at seated load weight using a procedure based on
the Fuel Economy Measurement Test (Engineering Type) For Trucks and Buses: SAE
1376 July 82. The procedure has been modified by elimination of the control vehicle
and by modifications as described below. The inherent uncertainty and expense of
utilizing a control vehicle over the operating life of the facility is impractical.

The fuel economy test will be performed as soon as possible (weather permitting)
after the completion of the GVW portion of the structural durability test. It will be
conducted on the bus test lane at the Penn State Test Facility. Signs are erected at
carefully measured points which delineate the test course. A test run will comprise 3
CBD phases, 2 Arterial phases, and 1 Commuter phase. An electronic fuel measuring
system will indicate the amount of fuel consumed during each phase of the test. The
test runs wilt be repeated until there are at least two runs in both the clockwise and
counterclockwise directions in which the fuel consumed for each run is within + 4
percent of the average total fuel used over the 4 runs. A 20-minute idle consumption
test is performed just prior to and immediately after the driven portion of the fuel
economy test. The amount of fuel consumed while operating at normal/low idle is
recorded on the Fuel Economy Data Form. This set of four valid runs along with idle
consumption data comprise a valid test.
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The test procedure is the ADB cycle with the following four modifications:

1. The ADB cycle is structured as a set number of miles in a fixed time in the
following order: CBD, Arterial, CBD, Arterial, CBD, and Commuter. A
separate idle fuel consumption measurement is performed at the beginning
and end of the fuel economy test. This phase sequence permits the reporting
of fuel consumption for each of these phases separately, making the data
more useful to bus manufacturers and transit properties.

2. The operating profile for testing purposes shall consist of simulated transit
type service at seated load weight. The three test phases (figure 6-1) are: a
central business district (CBD) phase of 2 miles with 7 stops per mile and a
top speed of 20 mph; an arterial phase of 2 miles with 2 stops per mile and a
top speed of 40 mph; and a commuter phase of 4 miles with 1 stop and a
maximum speed of 40 mph. At each designated stop the bus will remain
stationary for seven seconds. During this time, the passenger doors shall be
opened and closed.

3. The individual ADB phases remain unaltered with the exception that 1 mile
has been changed to 1 lap on the Penn State Test Track. One lap is equal to
5,042 feet. This change is accommodated by adjusting the cruise distance
and time.

4. The acceleration profile, for practical purposes and to achieve better
repeatability, has been changed to "full throttle acceleration to cruise
speed".

Several changes were made to the Fuel Economy Measurement Test
(Engineering Type) For Trucks and Buses: SAE 1376 July 82:

1. Sections 1.1, and 1.2 only apply to diesel, gasoline, methanol, and any other
fuel in the liquid state (excluding cryogenic fuels).

1.1 SAE 1376 July 82 requires the use of at least a 16-gal fuel tank. Such
a fuel tank when full would weigh approximately 160 Ib. It is judged that a 12-gal tank
weighing approximately 120 Ib will be sufficient for this test and much easier for the
technician and test personnel to handle.

85



1.2 SAE 1376 July 82 mentions the use of a mechanical scale or a
flowmeter system. This test procedure uses a load cell readout combination that
provides an accuracy of 0.5 percent in weight and permits on-board weighing of the
gravimetric tanks at the end of each phase. This modification permits the determination
of a fuel economy value for each phase as well as the overall cycle.

2. Section 2.1 applies to compressed natural gas (CNG), liquefied natural gas
(LNG), cryogenic fuels, and other fuels in the vapor state.

2.1 Alaminar type flowmeter will be used to determine the fuel
consumption. The pressure and temperature across the flow element will be monitored
by the flow computer. The flow computer will use this data to calculate the gas flow
rate. The flow computer will also display the flow rate (scfm) as well as the total fuel
used (scf). The total fuel used (scf) for each phase will be recorded on the Fuel
Economy Data Form.

3. Use both Sections 1 and 2 for dual fuel systems.

FUEL ECONOMY CALCULATION PROCEDURE

A. For diesel, gasoline, methanol and fuels in the liquid state.

The reported fuel economy is based on the following: measured test quantities--
distance traveled (miles) and fuel consumed (pounds); standard reference values--
density of water at 60EF (8.3373 Ibs/gal) and volumetric heating value of standard fuel;
and test fuel specific gravity (unitless) and volumetric heating value (BTU/gal). These
combine to give a fuel economy in miles per gallon (mpg) which is corrected to a
standard gallon of fuel referenced to water at 60EF. This eliminates fluctuations in fuel
economy due to fluctuations in fuel quality. This calculation has been programmed into
a computer and the data processing is performed automatically.

The fuel economy correction consists of three steps:

1.) Divide the number of miles of the phase by the number of pounds of fuel

consumed
total miles
phase  miles per phase per run
CBD 1.9097 5.7291
ART 1.9097 3.8193
COM 3.8193 3.8193
FEominn = Observed fuel economy = __miles
Ib of fuel
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2)

3.)

4)

Convert the observed fuel economy to miles per gallon [mpg] by multiplying
by the specific gravity of the test fuel Gs (referred to water) at 60°F and
multiply by the density of water at 60°F

FEOmpg = FECmimb X Gs x Gw

where Gs = Specific gravity of test fuel at 60°F (referred to water)
Gw =8.3373 Ib/gal

Correct to a standard gallon of fuel by dividing by the volumetric heating
value of the test fuel (H} and multiplying by the volumetric heating value of
standard reference fuel (). Both heating values must have the same units.

FEc = FEompg x Q
H
where
H = Volumetric heating vaiue of test fuel [BTU/gal]
@ = Volumetric heating value of standard reference fuel

Combining steps 1-3 yields

==> FEc = miles x(Gsx Gw)x Q

los H
Covert the fuel economy from mpg to an energy equivalent of miles per
BTU. Since the number would be extremely small in magnitude, the energy
equivalent will be represented as miles/BTUx10°8.

Eq = Energy equivalent of converting mpg to mile/BTUx10°.

Eq = ((mpg)/(H))x10°

B. CNG, LNG, cryogenic and other fuels in the vapor state.

The reported fuel economy is based on the following: measured test quantities--

distance traveled (miles) and fuel consumed {scf}; density of test fuel, and volumetric
heating value (BTU/Ib) of test fuel at standard conditions (P=14.73 psia and T=60°F).
These combine to give a fuel economy in miles per Ib. The energy equivalent
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(mile/BTUx10° will also be provided so that the results can be compared to buses that
use other fuels,

1.) Divide the number of miles of the phase by the number of standard cubic
feet (scf) of fuel consumed.
total miles
phase  miles per phase per run
CBD 1.9097 5.7291
ART 1.9097 3.8193
COM 3.8183 3.8193

FEOmiscr = Observed fuel economy = __miles
scf of fuel

2) Convert the observed fuel economy to miles per Ib by dividing FEo by the
density of the test fuel at standard conditions (Lb/ft®).

Note: The density of test fuel must be determined at standard
conditions as described above. If the density is not defined at the
above standard conditions, then a correction will be needed before the
fuel economy can be calculated.,

FEOminb =FEo/Gm

where Gm = Density of test fuel at standard conditions

3.) Convert the observed fuel economy (FEomi/lb) to an energy equivalent of
(miles/BTUx10%) by dividing the observed fuel economy {FEomi/lb) by the
heating value of the test fuel at standard conditions.

Eq = {(FEomiflb)/H)x10°
where

Eq = Energy equivalent of miles/Ib to mile/BTUx10°
H = Volumetric heating value of test fuel at standard conditions
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6-11l. DISCUSSION

This is a comparative test of fuel economy using gasoline fuel with a heating vaiue
of 20,025.0 btu/lb. The driving cycle consists of Central Business District (CBD),
Arterial (ART), and Commuter (COM) phases as described in 6-1l. The fuel
consumption for each driving cycle and for idle is measured separately. The results are
corrected to a reference fuel with a volumetric heating value of 127,700.0 btu/gal.

An extensive pretest maintenance check is made including the replacement of all
lubrication fluids. The details of the pretest maintenance are given in the first three
Pretest Maintenance Forms. The fourth sheet shows the Pretest Inspection. The next
sheet shows the correction calculation for the test fuel. The next four Fuel Economy
Forms provide the data from the four test runs. Finally, the summary sheet provides the
average fuel consumption. The overall average is based on total fuel and total mileage
for each phase. The overall average fuel consumption values were; CBD — 4.35 mpg,
ART - 4.77 mpg, and COM — 7.84 mpg. Average fuel consumption at idle was 1.59
gal/hr.
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FUEL ECONOMY PRE-TEST MAINTENANCE FORM

Bus Number: 0812 Date: 12-4-08 SLW (Ibs): 11,800

Personnel: S.C. & T.S.

FUEL SYSTEM OK Date Initials
Install fuel measurement system v 12/4/08 S.C.
Replace fuel filter v 12/4/08 T8,
Check for fuel leaks v 12/4/08 S.C.
Specify fuel type (refer to fuel analysis) Gasoline

Remarks: None noted.

BRAKES/TIRES OK Date Initials
Inspect hoses v 12/4/08 S.C.
Inspect brakes v 12/4/08 S.C.
Relube wheel bearings v 12/4/08 T.S.
Check tire inflation pressures (mfg. specs.) v 12/4/08 T.S.
Remarks: None noted.
COOLING SYSTEM OK Date Initials
Check hoses and connections v 12/4/08 8.C.
Check system for coolant leaks v 12/4/08 S.C.

Remarks: None noted.
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FUEL ECONOMY PRE-TEST MAINTENANCE FORM (page 2)

Bus Number: 0812 Date: 12-4-80
Personnel: S.C. & T.S.
ELECTRICAL SYSTEMS OK Date Initials

Check battery v 12/4/08 S.C.
Inspect wiring v 12/4/08 S.C.
Inspect terminals v 12/4/08 S.C.
Check lighting v 12/4/08 S.C.
Remarks: None noted.

DRIVE SYSTEM OK Date Initials
Drain transmission fluid v 12/4/08 T5;
Replace filter/gasket v 12/4/08 T.S.
Check hoses and connections v 12/4/08 T.S.
Replace transmission fluid v 12/4/08 T.S.
Check for fluid leaks v 12/4/08 T.S.
Remarks: None noted.

LUBRICATION OK Date Initials
Drain crankcase oil v 12/4/08 I.S.
Replace filters v 12/4/08 T.8.
Replace crankcase oil v 12/4/08 I:8.
Check for oil leaks v 12/4/08 1.5,
Check oil level v 12/4/08 T.8:
Lube all chassis grease fittings v 12/4/08 T.S.
Lube universal joints v 12/4/08 T.S.
Replace differential lube including axles v 12/4/08 T.S.

Remarks: None noted.
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FUEL ECONOMY PRE-TEST MAINTENANCE FORM (page 3)

Bus Number: 0812 Date: 12-4-08

Personnel: S.C. & T.S.
mam———— e S SR

EXHAUST/EMISSION SYSTEM OK Date Initials
Check for exhaust leaks v 12/4/08 S.C.

Remarks: None noted.

ENGINE OK Date Initials
Replace air filter v 12/4/08 T.S.
Inspect air compressor and air system v 12/4/08 S.C.
Inspect vacuum system, if applicable v 12/4/08 S.C.
Check and adjust all drive belts v 12/4/08 T.S.
Check cold start assist, if applicable v 12/4/08 T.S.

Remarks: None noted.

STEERING SYSTEM OK Date Initials
Check power steering hoses and connectors v 12/4/08 S.C.
Service fluid level v 12/4/08 S.C.
Check power steering operation v 12/4/08 S.C.

Remarks: None noted.

OK Date Initials
Ballast bus to seated load weight v 12/4/08 S.C.
TEST DRIVE OK Date Initials
Check brake operation v 12/4/08 S.C.
Check transmission operation v 12/4/08 S.C.

Remarks: None noted.
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FUEL ECONOMY PRE-TEST INSPECTION FORM

Bus Number; 0812 Date:
Personnel: S.C.
',—%1
PRE WARM-UP If OK, Initial
Fuel Economy Pre-Test Maintenance Form is complete S.C.
Cold tire pressure {psi): Front 80 Middle N/A Rear 80 S.C.
Tire wear; S.C.
Engine oil level S.C.
Engine coolant level S.C.
Interior and exterior lights on, evaporator fan on S.C.
Fuel economy instrumentation installed and working properly. S.C.
Fuel line -- no leaks or kinks S.C.
Speed measuring system installed on bus. Speed indicator S.C.
installed in front of bus and accessible to TECH and Driver.
Bus is loaded to SLW S.C.
WARM-UP If OK, Initial
Bus driven for at least one hour warm-up S.C,
No extensive or black smoke from exhaust S.C.
POST WARM-UP If OK, Initial
Warm tire pressure {psi): Front 80 Middle N/A Rear 82 3.C.
Environmental conditions 3S.C.
Average wind speed <12 mph and maximum gusts <15 mph
Ambient temperature between 30°F(-1C°) and 90°F(32°C)
Track surface is dry
Track is free of extraneous material and clear of
interfering traffic
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0812 .ful
FUEL ECONCMY SUMMARY SHEET

BUS MANUFACTURER :ARBOC . BUS NUMBER :0812

BUS MODEL 1Spirit of Mobility TEST DATE :01/05/09

FUEL TYPE 1 GASOLINE

SP. GRAVITY t L7400

HEATING VALUE : 20025.00 BTU/Lb

FUEL TEMPERATURE : 60.00 deg F

standard Conditions : 60 deg F and 14.7 psi

Density of water : 8.3373 1b/gallon at 60 deg F

CYCLE TOTAL FUEL TOTAL MILES FUEL ECONOMY FUEL ECONOMY
USED{GAL) MPG{(Measured) MPG (Corrected)

Run # :1, CCW

CRD 1,372 5.73 4.176 4.28

ART 823 3.82 4.642 4.76

COM 513 3.82 7.446 7.64

TOTAL 2.708 13.37 4,937 5.06

Run # 12, W

CBD 1.345 5.73 4,260 4.37

ART 814 3.82 4,693 4.81

COoM 496 3.82 7.702 7.90

TOTAL 2,655 13,%7 5,036 5.16

Run # 13, Cccw

CBD 1.340 5.73 4.276 4,39

ART .827 3.82 4,619 4,74

oM 491 3.82 7.780 7.98

TOTAL 2.658 13.37 5.030 5.16

Run # :4, Cw

CBD 1.347 5.73 4,254 4.36

ART 821 3.82 4,653 4.77

oM 498 3.82 7.671 7.87

TOTAL 2,666 13.37 5.015 5.14

First 20 Minutes Data : .57GAL Last 20 Minutes Data : .49GAL
Average Idle Consumption : 1,59GAL/Hr

RUN CONSISTENCY: % Difference from overall average of total fuel used

pun 1 : -1.4 Run 2 ¢ .6 Run 3 : .5 Run 4 ¢ .2
SUMMARY (CORRECTED VALUES)

Average Idle Consumption 1.55 G/Hr
Average CBD Phase Consumption 4.35 MPG
Average Arterial Phase Consumption : 4.77 MPG
Average Commuter Phase Consumption : 7.84 MPG
overal] Average Fuel Consumption 5.13 MmpG
overall Average fuel Consumption ; 41.54 Miles/ Million BTU
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7. NOISE

7.1 INTERIOR NOISE AND VIBRATION TESTS

7.1-1. TEST OBJECTIVE

The objective of these tests is to measure and record interior noise levels and
check for audible vibration under various operating conditions.

7.1-Il. TEST DESCRIPTION

During this series of tests, the interior noise level will be measured at several
locations with the bus operating under the following three conditions:

1. With the bus stationary, a white noise generating system shall provide a uniform
sound pressure level equal to 80 dB(A} on the left, exterior side of the bus. The
engine and all accessories will be switched off and all openings including doors
and windows will be closed. This test will be performed at the ABTC.

2. The bus accelerating at full throttle from a standing start to 35 mph on a level
pavement. All openings will be closed and all accessories will be operating during
the test. This test will be performed on the track at the Test Track Facility.

3. The bus will be operated at various speeds from 0 to 55 mph with and without
the air conditioning and accessories on. Any audible vibration or rattles will be
noted. This test will be performed on the test segment between the Test Track
and the Bus Testing Center.

All tests will be performed in an area free from extraneous sound-making sources
or reflecting surfaces. The ambient sound level as well as the surrounding weather
conditions wili be recorded in the test data.

7.1-1ll. DISCUSSION

This test is performed in three parts. The first part exposes the exterior of the
vehicle to 80.0 dB(A) on the left side of the bus and the noise transmitted to the interior
is measured. The overall average of the six measurements was 52.0 dB{A); ranging
from 50.2 dB(A) at the driver's seat to 54.1 dB(A) at the front passenger seats. The
interior ambient noise level for this test was 34.1 dB(A).

The second test measures interior noise during acceleration from 0 to 35 mph.
This noise level ranged from 68.0 dB(A) at the front passenger seats to 70.9 dB(A) at
the driver's seat. The overall average was 69.7 dB(A). The interior ambient noise level
for this test was 34.5 dB{A).

The third part of the test is to listen for resonant vibrations, rattles, and other noise
sources while operating over the road. No vibrations or rattles were noted.
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INTERIOR NOISE TEST DATA FORM
Test Condition 1: 80 dB(A) Stationary White Noise

Bus Number: 0812 Date: 7-30-08

Personnel: S.C. & E.D.

Temperature (°F): 85 Humidity {%): 50

Wind Speed (mph): 5 Wind Direction: S

Barometric Pressure (in.Hg): 29.84

Initial Sound Level Meter Calibration: = checked by: S.C.

Interior Ambient Exterior Ambient
Noise Level dB(A): 34.1 Noise Level dB(A): 51.1

Microphone Height During Testing (in): 48.0

Measurement Location Measured Sound Level dB(A)
Driver's Seat 50.2
Front Passenger Seats 541
In Line with Front Speaker 51.8
In Line with Middle Speaker 63.2
In Lineg with Rear Speaker 52.1
Rear Passenger Seats 50.6

Final Sound Level Meter Calibration; = checked by: S.C.

Comments: All readings taken in the center aisle.
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INTERIOR NOISE TEST DATA FORM
Test Condition 2: 0 to 35 mph Acceleration Test

Bus Number: 0812 Date: 12-15-08

Personnel: T.S., E.D. & B.S.

Temperature (°F): 49 Humidity (%): 81

Wind Speed (mph): 11 Wind Direction: SSW

Barometric Pressure (in.Hg): 30.17

Initial Sound Level Meter Calibration: = checked by: T.S.

Interior Ambient Exterior Ambient
Noise Level dB(A): 34.5 Noise Level dB(A): 46.6

Microphone Height During Testing (in): 48

Measurement Location Measured Sound Level dB(A)
Driver's Seat 70.9
Front Passenger Seats 68.0
Middle Passenger Seats 70.1
Rear Passenger Seats 69.8

Final Sound Level Meter Calibration: = checked by: T.S.

Comments: All readings taken in the center aisle.
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INTERIOR NOISE TEST DATA FORM
Test Condition 3: Audible Vibration Test

Bus Number: 0812 Date: 12-15-08

Personnel: T.S., E.D. & B.S.

Temperature (°F): 49 Humidity (%): 81

Wind Speed (mph): 11 Wind Direction: SSW

Barometric Pressure (in.Hg): 30.17

Describe the following possible sources of noise and give the relative location on the
bus.

Source of Noise Location
Engine and Accessories None noted.
Windows and Doors None noted.
Seats and Wheel Chair lifts None noted.

Comment on any other vibration or noise source which may have occurred

that is not described above: None noted.
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7.1 INTERIOR NOISE TEST

TEST BUS SET-UP FOR 80 dB(A)
INTERIOR NOISE TEST
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7.2 EXTERIOR NOISE TESTS

7.2-1. TEST OBJECTIVE

The objective of this test is to record exterior noise levels when a bus is operated
under varicus conditions.

7.2-1l. TEST DESCRIPTION

In the exterior noise tests, the bus will be operated at a SLW in three different
conditions using a smooth, straight and level roadway:

1. Accelerating at full throttle from a constant speed at or below 35 mph and just
prior to transmission up shift.

2. Accelerating at full throttle from standstili.

3. Stationary, with the engine at low idle, high idle, and wide open throttle.

In addition, the buses will be tested with and without the air conditioning and all
accessories operating. The exterior noise levels will be recorded.

The test site is at the PSBRTF and the test procedures will be in accordance with
SAE Standards SAE J366b, Exterior Sound Level for Heavy Trucks and Buses. The test
site is an open space free of large reflecting surfaces. A noise meter placed at a
specified location cutside the bus will measure the noise level.

During the test, special attention should be paid to:

1. The test site characteristics regarding parked vehicles, signboards,
buildings, or other sound-reflecting surfaces

2. Proper usage of all test equipment including set-up and calibration

3. The ambient sound level

7.2-1ll. DISCUSSION

The Exterior Noise Test determines the noise leve! generated by the vehicle under
different driving conditions and at stationary low and high idle, with and without air
conditioning and accessories operating. The test site is a large, level, bituminous paved
area with no reflecting surfaces nearby.

With an exterior ambient noise level of 46.8 dB{A), the average test result obtained
while accelerating from a constant speed was 73.4 dB(A) on the right side and 74.6
dB{A) on the left side.
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When accelerating from a standstill with an exterior ambient noise level of 46.4
dB(A), the average of the results obtained were 73.0 dB(A) on the right side and 74.0
dB(A) on the left side.

With the vehicle stationary and the engine, accessories, and air conditioning on,
the measurements averaged 49.2 dB(A) at low idle, 53.6 dB(A) at high idle, and 69.5
dB(A) at wide open throttle. With the accessories and air conditioning off, the readings
averaged 0.2 dB(A) higher at low idle, 0.7 dB(A) higher at high idle, and 0.2 dB(A)
higher at wide open throttle. The exterior ambient noise level measured during this test
was 46.9 dB(A).
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EXTERIOR NOISE TEST DATA FORM
Accelerating from Constant Speed

Bus Number: 0812

Date: 12-15-08

Personnel: T.S., E.D. & B.S.

Temperature (°F): 49

Humidity (%): 81

Wind Speed (mph): 11

Wind Direction: SSW

Barometric Pressure (in.Hg): 30.17

Verify that microphone height is 4 feet, wind speed is less than 12 mph and ambient
temperature is between 30°F and 90°F: = checked by: S.C.

Initial Sound Level Meter Calibration: = checked by: S.C.

Exterior Ambient Noise Level dB(A): 46.8

Accelerating from Constant Speed

Accelerating from Constant Speed

Curb (Right) Side Street (Left) Side
Run # Measured Noise Run # Measured Noise Level

Level dB(A) dB(A)
1 73.6 1 74.5
2 72.7 2 132
3 72.5 3 73.6
4 72.3 4 74.2
5 73.2 5 74.7

Average of two highest actual
noise levels = 73.4 dB(A)

Comments: None noted.

s

Final Sound Level Meter Calibration Check: = checked by: S.C.
= — s - ———————.—— ]

T ———

Average of two highest actual
noise levels = 74.6 dB(A)
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EXTERIOR NOISE TEST DATA FORM
Accelerating from Standstill

Bus Number: 0812 Date: 12-15-08
Personnel: T.S., E.D. & B.S.

Temperature (°F): 49 Humidity (%): 81
Wind Speed (mph): 11 Wind Direction: SSW

Barometric Pressure (in.Hg): 30.17

Verify that microphone height is 4 feet, wind speed is less than 12 mph and ambient
temperature is between 30°F and 90°F: = checked by: S.C.

Initial Sound Level Meter Calibration: = checked by: S.C.

Exterior Ambient Noise Level dB(A): 46.4

Accelerating from Standstill Accelerating from Standstill
Curb (Right) Side Street (Left) Side
Run # Measured Noise Run # Measured
Level dB(A) Noise Level
dB(A)
1 73.0 1 73.7
2 72.2 2 73.7
3 71.8 3 73.5
4 71.9 4 73.5
5 73.0 5 74.2
Average of two highest actual noise Average of two highest actual noise
levels = 73.0 dB(A) levels = 74.0 dB(A)

_—_—_—_nnn e e r—— T T S L T  a e s e o e,
Final Sound Level Meter Calibration Check: = checked by: S.C.

—_—

Comments: None noted.
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EXTERIOR NOISE TEST DATA FORM

Stationary

Bus Number: 0812

Date: 12-15-08

Personnel: T.S., E.D. & B.S.

Temperature (°F): 49

Humidity (%): 81

Wind Speed (mph): 11

Wind Direction: SSW

Barometric Pressure (in.Hg): 30.17

Verify that microphone height is 4 feet, wind speed is less than 12 mph and ambient
temperature is between 30°F and 90°F: = checked by: S.C.

Initial Sound Level Meter Calibration: = checked by: S.C.

Exterior Ambient Noise Level dB(A). 46.9

Accessories and Air Conditioning ON

Curb (Right) Side Street (Left) Side
Throttle Position Engine RPM dB(A) db(A)
Measured Measured
Low Idle 500 491 49.2
High Idle 1,500 53.5 B37
Wide Open Throttle 3,900 69.4 69.5

Accessories and Air Conditioning OFF

Comments: None noted.

Curb (Right) Side Street (Left) Side
Throttle Position Engine RPM dB(A) db(A)
Measured Measured
Low Idle 500 49.5 49.2
High ldle 1,500 54.1 54.4
Wide Open Throttle 3,900 69.6 69.8

—_— |

Final Sound Level Meter Calibration Check: = checked by: S.C.
e ——————————————
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7.2 EXTERIOR NOISE TESTS

TEST BUS UNDERGOING
EXTERIOR NOISE TESTS
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HP LaserJet 400 color M451dn

HP Web Services

l Enable HP Web Services

NOTE: HP Web Services reguires the printer to be connected to a network.

1. Once the printer is connected to a network, enter the printer's network IP address into a Web
browser. To find the printer’'s IP address, refer to the printer’'s user guide, or reprint this page
after the printer is connected to the network,

2. On the Web page that appears, click on the HP Web Services tab.

3. Review and accept the terms of use., and then click the Enable button.

HP ePrint

Print from Anywhere

HP's free ePrint service provides an easy way to print from e-mail, anywhere and anytime. Simply
attach a file to an e-mail, and send it to this printer’'s e-mafl address. The attachment will print
automatically on this printer. Supported attachment file types include .pdf. .jpg. .tif. and
Microsoft Office(R) documents.

NOTE: Attachments may print differently than they appear in the software program which created them,
depending on the original fonts and layout options used.

Your Printer is Protected

To help prevent unauthorized e-mail, HP assigns a random e-mail address to your printer, never
publicizes this address. and by default does not respond to any sender. ePrint also provides
industry-standard spam filtering and transforms e-mail and attachments to a print-only format to
reduce the threat of a virus or other harmful content.

NOTE: The ePrint service does not filter e-mails based on content. so it cannot prevent
objectionable or copyrighted material from being printed.

r HP ePrintCenter

Use the HP ePrintCenter Web Site

Use HP's free ePrintCenter Web site to sel up increased security for ePrint, specify the e-mail
addresses that are allowed to send e-mail to your printer. get Print Apps (if available for your
product). and access other free services.

* G0 to the HP ePrintCenter Web site for more information and specific terms and conditions:
www ., hpePrintCenter. com



FOREST RIVER BUS
STARCRAFT | Allstar XL F550

- ' I, Learn more at
R forestriverbus.com/
b Bl Starcraft/Allstar-XL-F550

moving forward together.




SAFETY. PERFORMANCE. DURABILITY.

The XL, one of Starcraft’s largest shuttle buses, utilizes straight-side wall construction and features a wide aisle
to maximize shoulder space, offering a spacious and comfortable experience for your passengers. The XL is
engineered to accommodate a variety of seating arrangements, including wheelchair accessibility and numerous
storage options for luggage. The roomy driver area allows easy maneuvering in and out of the driver’s seat, and
the transition window across from the driver provides increased visibility. Finally, with its rock-solid steel frame

cage, the XL is designed for passenger comfort and safety.

PASSENGERS BUS LENGTH BUS CHASSIS WHEELCHAIR
S S
@ CiAAAAA [ @
Up to 33 28'-32' Ford 550 Side Access

moving forward together.
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24 passenger + 2 wheelchair
w/foldaway seats + driver
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Versatility + capacity options.

[
©8

~—
[d
2 Length 28' 30' 32'
(o] Wheelbase 205" 217" 238"
= Chassis Ford F550 Ford F550 Ford F550
O Engine 7.3L Gas/6.71 Diesel 7.3L Gas/6.71 Diesel 7.3L Gas/6.7L Diesel
é GVWR 19,500 Ib. 19,500 Ib. 19,500 Ib.
’G Passenger Capacity” 25 29 33
() Overall Width Q6" Q6" 96"
o Overall Height 123" 123" 123"
n Interior Width 93" 93" 93"
Interior Height 78" 78" 78"
Ground to Int. Floor 30.5" 30.5" 30.5"
Ground to st Step 10.5" 10.5" 10.5"
Step Riser 10" 10" 10"
Step Tread 1.5" 1.5" 1.5"
Step Width 35.75" 35.75" 35.75"
Entry Door Clear Opening w/ One Grab Rail 31" 31" 31"
Entry Door Clear Opening w/Two Grab Rails 30" 30" 30"

*All passenger capacities are references and subject to final weight analysis

moving forward together.




Features + options.

BONDED
WINDOWS

Standard Exterior
Feature Highlights

Q6" wide exterior body

Fully welded steel cage construction

meeting all applicable FMVSS requirements

"Starview” drivers visibility window
in front of entry door

Electric actuated passenger entry door
with full length glass

36" wide x 36" high upper double
T-Slider tempered safety glass windows
with climate control fint

Black powder coated steel rear bumper
Rear mud flaps

Pre-painted white aluminum
side walls and skirfs

Fiberglass front and rear caps

One-piece seamless FRP
(fiberglass reinforced plastic) roof

Breakaway rearview mirrors with convex

Sealed LED sfop, fail, and tum signal
lights with LED reverse lights

LED front and rear marker lights

Exterior graphics package available
in three colors (blue, green or burgundy)

LEFT ENTRY GRAB
STANCHION
MODESTY PANEL

Standard Interior
Feature Highlights

Q3" interior width

80" interior floor to ceiling
height with standard floor
(raised floor is 75")

Floor and wall seat track
for flexible seating

Black slip resistant

floor covering

5/8" exterior grade

plywood flooring

Ceiling and rear wall fabric

for sound abatement

FRP (fiberglass reinforced plastic)
sidewalls for ease of cleaning
White step nosing

1.25" left hand vertical passenger
assist rail af entry door

Intermotive FlexTech
Electrical System

LED entry door step well lights

LED driver and passenger area

PADDED
VINYL
INTERIOR

YOUR STEP
RISERS

Popular Option
Highlights
e Stainless steel wheel inserts
* luggage Storage areas
(overhead luggage racks
with reading lights,
interior luggage racks,
rear luggage areal)
* Rear emergency door
with window(s)
* Passenger area rear heat
and air conditioning
e Complete rubber flooring
e Passenger grab rails
¢ Padded vinyl or cloth
walls and ceiling
e Audio and video systems
e Mid back or high back seating
e ADA and FMVSS compliant
wheel chair lifts and
securement sysfems
e Fiberglass side walls
and skirts

© 2023 Forest River Bus, LLC. All information contained on this website is believed to be accurate at the fime of publication. However, during the model year, it may be necessary to make revisions,
and Forest River Bus reserves the right to make changes without nofice, including prices, colors, materials, equipment, and specifications, as well as the addition of new models and the disconfinuance
of models shown on this website. Therefore, please consult with your Forest River Bus dealer and confirm the existence of any material, design, or specifications before your purchase

moving forward together.




FOREST RIVER BUS
STARCRAFT | Allstar

Seod P . W Learn more at
i = ada  forestriverbus.com/
e starcraft/allstar

moving forward together.




SAFETY. PERFORMANCE. DURABILITY.

The Starcraft Allstar remains one of the best-selling shuttle buses in the market. Standard equipment
includes a backup camera for safety and 4-inch low standard floor wheel wells for passenger seating com-

fort, making the Allstar a great addition to your fleet.

PASSENGERS BUS LENGTH BUS CHASSIS WHEELCHAIR
% "
@ T e (SN
17 - 25 21'- 25' FORD SIDE ACCESS
E350,/450

moving forward together.
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12 passenger + 2 wheelchair L ll- Il. Il- [lﬂ

w/foldaway seats + driver '
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16 passenger + 2 wheelchair .!l. !l. .!l

w,/foldaway seats + driver
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Versatility + capacity options.

20 passenger
w/inferior luggage + driver

& &

S &

21 passenger
w/rear luggage + driver

&8 &

N
e

%I i i . i

2 5 25 passenger l. ll. ll. ll. !]. !].
+ driver
- & il D i i i
=& o O o O

m‘ Length 20' 22' 24' 25'
c Wheelbase 138" 158" 158" 190"
(o] Chassis E350 E450 E450 E450
= Engine 7.3L Gas 7.3L Gas 7.3L Gas 7.3L Gas
8 GVWR 11,500 Ib. 12,500 Ib. 14,5000 Ib. 14,500 Ib.
= Passenger Capacity” 17 21 21 25
‘O Overall Width 96" 96" 96" 96"
o Overall Height ns" ns" 1ne" ne"
Q. Interior Width 93" 93" 93" 93"
v Interior Height 80" 80" 80" 80"
Ground to Int. Floor 30" 30" 30" 30"
Ground to st Step 12" 12" 12" 2"
Step Riser 9" 9" 9" 9"
Step Tread 11.5" 11.5" 11.5" 11.5"
Step Width 35.75" 35.75" 35.75" 35.75"
Entry Door Clear Opening w/One Grab Rail 31" 31" 31" 31"
Entry Door Clear Opening w/Two Grab Rails 30" 30" 30" 30"

*All passenger capacities are references and subject to final weight analysis

moving forward together.



Features + options.

BONDED
WINDOWS

CUSTOM
PAINT

Standard Exterior
Feature Highlights

Fully welded steel cage construction

meeting all applicable FMVSS requirements

"Starview” drivers visibility window
in front of entry door

Electric actuated passenger

entry door with full length glass

36" wide x 36" high upper double T-Slider

tempered safety glass windows with
climate control fint

Black powder coated steel rear bumper
Rear mud flaps

Pre-painted white aluminum
sidewall and skirts

Fiberglass front and rear caps

One-piece seamless FRP
(fiberglass reinforced plastic) roof

Breakaway rearview mirrors

with built-in convex

Sealed LED stop, tail, and turn
signal lights with LED back-up lights
LED front and rear marker lights

Exterior graphics package available in
three colors (blue, green or burgundy)

El

LEFT ENTRY GRAB
STANCHION
MODESTY PANEL

Standard Interior
Feature Highlights

e 93" interior width

e 80" interior floor to ceiling
height with standard floor
(raised floor is 75")

Floor and wall seat frack
for flexible seating

Black slip resistant floor covering

e 5/8" exterior grade
plywood flooring

Ceiling and rear wall fabric
for sound abatement

FRP (fiberglass reinforced plastic)
sidewalls for ease of cleaning

White step nosing

1.25" left hand vertical passenger
assist rail af entry door

Intermotive FlexTech Electrical System

LED entry door step well lights

LED driver and passenger
area lighting

¢ Non-refractable seat belts

YOUR STEP
RISERS

r

Popular Option

Highlights

e Stainless steel wheel inserts

* luggage Storage areas
(overhead luggage racks with
reading lights, interior luggage
racks, rear luggage areal)

* Rear emergency door
with window(s)

* Passenger area rear heat
and air conditioning

e Passenger grab rails

* Padded vinyl or cloth walls
and ceiling

e Audio and video systems

e Mid back or high
back seating

e ADA and FMVSS compliant
wheel chair lifts and
securement systems

* Fiberglass side walls
and skirts

© 2023 Forest River Bus, LLC. All information contained on this website is believed to be accurate at the fime of publication. However, during the model year, it may be necessary to make revisions,
and Forest River Bus reserves the right to make changes without nofice, including prices, colors, materials, equipment, and specifications, as well as the addition of new models and the disconfinuance
of models shown on this website. Therefore, please consult with your Forest River Bus dealer and confirm the existence of any material, design, or specifications before your purchase

moving forward together.




FOREST RIVER BUS
STARCRAFT | Starlite Transit

I ' W Learn more at
et g forestriverbus.com/
U Y " . . N
St Starcraft/Starlite-Transit

moving forward together.




SAFETY. PERFORMANCE. DURABILITY.

The Starlite’s narrow body and small turning radius allow for easier handling, which your drivers will
welcome. In addition, passengers will appreciate the wide entry door and deep steps when entering and
exiting the vehicle. The Starlite is the perfect solution for those in the market for a smaller shuttle bus or

an alternative to a raised-roof van.

PASSENGERS BUS LENGTH BUS CHASSIS WHEELCHAIR
S S
@ T =L &
Upto 14 22'-24' Ford Transit Side Access

moving forward together.




Versatility + capacity options.

Specifications.

8 passenger
+ 2 wheelchair + driver
%

e ©
|-\ -4

14 passenger w/rear luggage
+ driver
%
| NN
14 14 passenger + driver
o %
B\ X

12 passenger w,/rear luggage
+ driver & copilot

&0 &

3 passenger
driver & copilot

b &

+

TEEI%E%E%E

B |
@@ —

Length

Wheelbase

Chassis

Engine

GVWR

Passenger Capacity”

Overall Width

Overall Height

Interior Width

Interior Height

Ground to Int. Floor

Ground to st Step

Step Riser

Step Tread

Step Width

Entry Door Clear Opening w/One Grab Rail
Entry Door Clear Opening w/Two Grab Rails

*All passenger capacities are references and subject to final weight analysis

22' 24'

138" 156"

Ford Transit Ford Transit
3.5L Gas 3.5L Gas
10,360 Ib. 10,360 Ib.
14 14

84" 84"

10" 10"

81" 81"

76" 76"

29" 29"

n" "

Q" 9"

9.5" 9.7"
35.75" 35.75"
31" 31"

30" 30"

moving forward together.



Features + options.

BONDED
WINDOWS

CUSTOM
PAINT

Standard Exterior
Feature Highlights

* Fully welded steel cage construction
meeting all applicable FMVSS requirements
* 10" ground o first step at entry door
* 109" overall exterior height (depending on options)

e “Super Starview" drivers visibility
window in front of entry door

e Electric actuated passenger entry door
with full length glass

e 36" high x 36" wide high upper double
T-Slider tempered safety glass windows
with climate control fint

e Black powder coated steel rear bumper

* Rear mud flaps

* Pre-painted white aluminum side and skirfs
* Fiberglass front and rear cap

* One-piece seamless FRP
(fiberglass reinforced plastic) roof

* Breakaway rearview mirrors with built-in convex

e Drip rail over all windows and passenger door openings
* LED front and rear marker lights

e LED stop, tail, and turn signal lights including back-up lights

e Exterior graphics package available in three colors
(blue, green, or burgundy)

LEFT ENTRY GRAB
STANCHION
MODESTY PANEL

Standard Interior
Feature Highlights

81" interior width

76" interior floor

to ceiling height

Welded floor and wall
seat frack for flexible seating
Black slip resistant

floor covering

5/8" plywood flooring
Ceiling and rear wall
fabric for sound abatement
FRP (fiberglass reinforced
plastic) sidewalls for

ease of cleaning

White sfep nosing

1.25" left hand vertical
passenger assist rail

at enfry door

Intermotive FlexTech
Electrical System

WATCH
YOUR STEP
RISERS

1d

Popular Option

Highlights

* Stainless steel wheel inserts

* luggage Storage areas
(overhead luggage racks
with reading lights,
interior luggage racks,
rear luggage area)

* Rear emergency door
with window(s)

* Passenger area rear heat
and air conditioning

* Passenger grab rails

* Padded vinyl or cloth
walls and ceiling

* Audio and video sysfems

* Bonded windows

* ADA and FMVSS compliant
wheel chair lifts and
securement systems

© 2023 Forest River Bus, LLC. All information contained on this website is believed to be accurate at the fime of publication. However, during the model year, it may be necessary to make revisions,
and Forest River Bus reserves the right to make changes without nofice, including prices, colors, materials, equipment, and specifications, as well as the addition of new models and the disconfinuance
of models shown on this website. Therefore, please consult with your Forest River Bus dealer and confirm the existence of any material, design, or specifications before your purchase

moving forward together.




7/14/23, 11:51 AM Eligible Transit Vehicle Manufacturers | FTA

E= An official website of the United States government Here's how you know v

Search

Home / Regulations and Programs / Civil Rights/ADA

Related Links
e Transit Vehicle Manufacturers (TVMs)

e Transit Vehicle Award Reporting Form

Contact Us

Office of Civil Rights

Federal Transit Administration
1200 New Jersey Avenue, SE
Washington, DC 20590

United States

Phone: 888-446-4511 »
Business Hours:
8:30am-5:00pm ET, M-F

If you are deaf, hard of hearing, or have a speech disability, please dial 7-1-1 to access telecommunications relay services.

Eligible Transit Vehicle Manufacturers (fﬂé@fﬂ",@ti/é/t on/ Aage_fﬁm

DBE regulations require FTA recipients to report transit vehicle procurement awards (49 CFR 26.49). Since November 2014, FTA grantees
have been required to submit, within 30 days of making an award, the name of the successful bidder and the total dollar value of the
contract. Only eligible TVMs may bid on FTA-assisted transit vehicle procurements. Transit vehicle manufacturers that have submitted a
goal methodology to FTA that has been approved, or has not been disapproved, at the time of solicitation are eligible to bid (49 CFR
26.49(a)(1)). To remain eligible, TVMs must submit their DBE goal methodology to FTA by August 1 of each year. The following is a list of
eligible TVMs:

Transit Vehicle Address FY2023 DBE DBE Liaison Officer/
Manufacturer Goal % Email
A and | Vans, Inc.* 333 West Washington Street 2.06% Travis Pfile

Valders, WI

https://www.transit.dot.gov/regulations-and-guidance/civil-rights-ada/eligible-transit-vehicle-manufacturers 117



7/14/23, 11:51 AM

Transit Vehicle
Manufacturer

Advanced Wheels of

Technology, Inc.*

Alexander Dennis*

Alstom Transportation, Inc.*
ARBOC Specialty Vehicles,
LLC*®

Arrival Automotive USA, Inc.*

Blue Bird Body Company*

Braun Corporation d/b/a
BraunAbility*

Brookville Equipment
Corporation*®

BYD Coach & Bus, LLC*

CAD Railway Industries Ltd.*

CAF USA, Inc.*

Coach & Equipment

Manufacturing*

Complete Coach Works*

CRRC MA Corporation*

CRRC Sifang America, Inc.*

Eligible Transit Vehicle Manufacturers | FTA

Address

33 Bradley Park Road
P.O. Box 908
East Granby, CT

31566 Railroad Canyon Road,
Suite 342
Canyon Lake, CA

1 Transit Drive
Hornell, NY

51165 Greenfield Parkway
Middlebury, IN

240 Twin Dolphin Drive,
Suite A
Redwood City, CA

402 Blue Bird Boulevard,
P.O. Box 937
Fort Valley, GA

631 W. 11th Street
Winamac, IN

175 Evans Street
Brookville, PA

1800 South Figueroa Street
Los Angeles, CA

155 Boulevard Montreal-Toronto,
Lachine,
Quebec City, Canada

1401 K Street, NW
Washington, DC

130 Horizon Park Drive
Penn Yan, NY

1863 Service Court
Riverside, CA

108 Myrtle Street,
Quincy, MA

13535 S. Torrence Avenue
Chicago, IL

FY2023 DBE
Goal %

1.20%

2.50%

5.80%

1.00%

1.86%

1.16%

0.51%

3.31%

2.50%

8.66%

2.33%

2.26%

1.00%

2.16%

2.99%

DBE Liaison Officer/
Email

Ed Basile

Judy Lovitt

James "|D" Daniel

Jessica Bordeau

Clarence Tong

Linda Belflower

Ken Morgel

Haley Blazosky.

Enid Santiago

Mikael Levy

Tonia Crosby,

Calvin Livingston

Amber Lindsey,

Jing Jing

Haitao "Kevin" Qu

https://www.transit.dot.gov/regulations-and-guidance/civil-rights-ada/eligible-transit-vehicle-manufacturers 217



7/14/23, 11:51 AM

Transit Vehicle
Manufacturer

DCCCAT, Inc.*

Diamond Acquisition, LLC
d/b/a Diamond Coach*

Driverge Vehicle Innovations
(Formerly TransitWorks,
LLO)*

ElDorado National California,
Inc.*

Endera Automotive, LLC*

Fenton Mobility Products,
Inc.*

Forest River:
- Champion Bus*
- EIDorado*
- Elkhart Coach*

- Forest River Van; Glaval Bus;

Starcraft/ StarTrans Bus*

FR Conversions, Inc.*

Gillig, LLC*

Gomaco Corporation*

Higher Power Industries*

Hitachi Rail STS USA Inc.*

Hometown Manufacturing,

Inc.*

Hyundai Rotem USA*

Ilderton Conversion®

Eligible Transit Vehicle Manufacturers | FTA

Address

70 Hegenberger Road
Oakland, CA

2300 W. 4th Street
Oswego, KS

1090 W. Wilbeth Road
Akron, OH

9670 Galena Street
Riverside, CA

804 N. Pratt Street
Ottawa, OH

1209 E. Second Street
Jamestown, NY

2367 Century Drive
Goshen, IN

1231 Tech Court
Wesminster, MD

451 Discovery Drive
Livermore, CA

P.O. Box 151
Ida Grove, IA

940 Nepperhan Avenue
Yonkers, NY

11150 NW 122nd Street
Miami, FL

701 North Rail Road Avenue
Crandon, WI

1300 Virginia Drive, Suite 103
Philadelphia, PA

P.O. Box 350
High Point, NC

FY2023 DBE
Goal %
1.79%

1.12%

0.68%

2.72%

1.86%

0.39%

2.00%

0.23%

0.65%

1.85%

2.26%

4.00%

3.00%

4.15%

1.00%

DBE Liaison Officer/
Email
Dean C. Hurst

Kate Strickland

Ken Richards

Jake Calvo

Kevin Hernandez

Mary Gabalski

Donall Hasty.

Jeff Shay,

Chris Turner

Troy Kruse

Michael

Liebler

Gerhard Leitner

Jessica Donek

Rocky Chong

Odell McBride

https://www.transit.dot.gov/regulations-and-guidance/civil-rights-ada/eligible-transit-vehicle-manufacturers
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7/14/23, 11:51 AM

Transit Vehicle
Manufacturer

Kawasaki Rail Car, Inc.*

Kiepe Electric, Inc.*

KINKISHARYO International*

Master's Specialty Vehicles,

LLC*

Matthews Specialty Vehicles*

Midway Specialty Vehicles,

LLC*

Mitsubishi Heavy Industries

America, Inc.*

Mobility TRANS*

MotivePower, Inc.*

Motor Coach Industries*

National Van Builders, Inc.*

New England Wheels*

New Flyer of America*

Nova Bus*

Prime-Time Specialty

Vehicles, Inc.*

Progress Rail Locomotive*®

Address

29 Wells Avenue,
Building 4
Yonkers, NY

359 Curie Drive
Alpharetta, GA

1960 E Grand Avenue,
Suite 1210
El Segundo, CA

800 Quick Trip Way
Belton, MO

211 American Avenue
Greensboro, NC

2940 Dexter Drive
Elkhart, IN

630 Fifth Avenue,
Suite 2650
New York, NY

12633 Inkster Road
Livonia, Ml

4600 Apple Street
Boise, ID

200 E. Oakton Street
Des Plaines, IL

80 Pine Street
Attleboro, MA

33 Manning Road
Billerica, MA

711 Kernaghan Avenue
Winnipeg, Manitoba

260 Banker Road
Plattsburgh, NY

56616 Elk Park Drive
Elkhart, IN

1600 Progress Drive
Albertville, AL

Eligible Transit Vehicle Manufacturers | FTA

FY2023 DBE
Goal %

7.82%

2.89%

9.00%

0.01%

1.00%

8.88%

2.00%

1.00%

3.00%

3.52%

1.50%

0.30%

3.60%

4.40%

1.00%

1.62%

DBE Liaison Officer/
Email

Tadashi Doi

Noel D'Sa

Socorro Felix

Rita Luukkone

Maegan Demkowski

Mike R. Violi

Michael Ang

Dave Brown

Thomas J. Salva

Darrin Smith

Glen Perlman

Judy Walcott

Darrin Smith

Julie Laplante

Bradley Moore

Guylando Moreno

https://www.transit.dot.gov/regulations-and-guidance/civil-rights-ada/eligible-transit-vehicle-manufacturers
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7/14/23, 11:51 AM
Transit Vehicle
Manufacturer

Proterra*

RIDE Rolling Stock LLC*

Siemens Mobility, Inc.*

Stadler US, Inc.*

Sumitomo Corporation of
Americas*

Sunset Vans, Inc.*

Talgo, Inc.*

TCI Mobility*

Thomas Built Buses, Inc.*

Turtle Top*

Van Hool Company*

Vicinity Motor Corp (Formerly
Grande West Transportation
International Ltd)*

Wabtec Transportation
System, LLC*

Eligible Transit Vehicle Manufacturers | FTA

Address

1 Whitlee Court
Greenville, SC

919 North Markey Street,
Suite 950
Wilmington, DE

7464 French Road
Sacramento, CA

900 North 500 West
Salt Lake City, UT

9500 W. Bryn Mawr Avenue,
Suite 400
Rosemont, IL

8851 Lakewood Boulevard
Downey, CA

3533 N 27th Street
Milwaukee, WI

230 Bossardsville Road
PO Box 252
Sciota, PA

1408 Courtesy Road
High Point, NC

67819 State Road 15
New Paris, IN

Bernard Van Hoolstraat 58 2500
Lier (Koningshooikt), Belgium

3168 262nd Street

Aldergrove BC, Canada

2901 East Lake Road, Bldg. 14-222
Erie, PA

FY2023 DBE
Goal %

1.00%

2.50%

5.79%

1.51%

6.08%

0.37%

3.81%

0.18%

3.00%

0.85%

1.00%

1.00%

3.00%

DBE Liaison Officer/
Email

Amy Cuny

Joseph Hernandez

Michelle Picard

Justin Banks

Shunsuke Takaya

Chris Perez

Nicolas Lopez

Katrina Licata

Daoud Chaaya

Matthew Gaff

Jeff Madura

Michelle Sahai

Thomas J. Salva

*Goal methodology has been submitted and is pending review by FTA. The TVM is eligible to bid on FTA-assisted procurements.

Last updated: Tuesday, January 24, 2023

https://www.transit.dot.gov/regulations-and-guidance/civil-rights-ada/eligible-transit-vehicle-manufacturers 517



7/14/23, 11:51 AM Eligible Transit Vehicle Manufacturers | FTA

https://www.transit.dot.gov/regulations-and-guidance/civil-rights-ada/eligible-transit-vehicle-manufacturers 6/7



VSN L-0GL 8EL DM Z8 ©°NOMdl zns| o1 7T ‘ON NO3 awva [0 | Ae JONVHD 40 NOILdINIS3a HEr “4IAIY 1S3HO04 40 NOISIAIA ¥ ‘SN LIVHONYLS OL
EETEETITY BT R Q3LLINGNS STYSOONd HO ‘HLIM LOVHLNOD ¥3ANN HHOM

LISNVAL 22 u v 85 OL FONZ¥343Y HLIM 3SN 804 GANVOT SI LI “LNIONOD
AQE0SL 8M.8EL O/M 28 F1LIL[S1/60%2L BIVA| warzo | goom N3LLINM ¥NO LNOHLIM NOILYNIAVX3 S04 S31Luvd
3QISLNC OL G3LLINENS 38 LI TIVHS HON "MINNVIN ANV

SU] ISALY 15810 JO LOISIAID & A SRERREIID NI G3L¥OIdNA ¥O G31d0D 39 LON TIVHS LI “¥3AIN 1S3H04

o@ m : m .h H\ §Um< .h m SSINOONVETION 40 NOISIAIG V 'SNE LVHOYVLS 40 ALYIdO¥Nd IAISNTOX3

JHL FHVY NOIHIHL NOILYWHOSNI 3HL ANV ONIMVHA SIHL

11l ___________ ______ STHONI NI JHNLYNDIS ¥INOLSND
L1l T31vos

FS
>

d3ano¥ddy [ ]

TWAOHddY 431v3d

"INILNOD NOILdO TVNLOV S3LV.LOId A3IV1d ¥3a¥0 ST VS IHL

'NMOHS 39 AVIA LNFWIND3 TYNOILJO

'NMOHS SNOILJO T1V H1IM Y3040 d3.137dN0D

V 40 1dI3034 NOdN a3dIN03Y SI SISATYNY LHOIIM V HLIM TYAOHddY VNI
‘A3WH0-¥3d N334 L3A LON SVH SISATYNY LHOIIM VY

"AINO S3S0ddNd NOILYHLSNTTI ¥0d SINVId 0014 SIHL

HMAD 09€°0L LISNVHL
S1Vv3S NVINA334d IH QIN HLIM NMOHS ‘310N

Fesz
el
Zeel
ze ¢
—H Sou ce
| \\\1\.._7/// =
2
| |
| | L LE
' |
]
_ / _ ¥
_ — ( \ g
1
_ i |
-—— - - “
1
]
| 6 0e oe
Vo | Sog
Loe 51

Jlabuassed | | pJo




“HIANY LS3H0H 40 NOISIAIG V 'SNE L4VHOHVYLS OL

—— G3.LLINENS STVSOdO¥d ¥O ‘HLIM LOVHLINOD HIANN HHOM

OL 3ON3Y343Y HLIM 3SN ¥O4 G3INVOT SI LI LNIONOD

vSn L-9L 8L DM L 2L oNomMdl ZiLEF ab T ‘ON NO3 ava |[yHo | Ae JONVHO 40 NOILJINOS3a ey
HYISTV 02 odr BWVN[ o1/ T L8/ T
aM.85L OM L 2L F1L1L[S1720700 2vA| wanio | doom

NILLIMM ¥NO LNOHLIM NOILYNINYX3 ¥Od S31L4vd
30ISLNC OL Q3LLINENS 38 LI TIVHS HON "H3INNVIN ANV

"2UJ “JOALY 3S340] JO UOISIAIP B

& SNd 14VHOdVLS

Q314103dS ISIMYIHLO
SS3INN IONVHITOL

NI'@3.1vOI1dNd HO A31d0D 38 LON TIVHS LI ¥3AIN 1S3H0S

40 NOISIAIQ V 'SNE LIVHOYVLS 40 AL¥3d0¥d IAISNTOX3
3HL 3HV NOIHIHL NOILYWHOINI IHL ANV ONIMYNA SIHL

=}

© N =
o = N

'S
®

S3HONI NI
31VvVOS

"LNTLNOD NOILJO TVNLIV S3LV1DIa d30V1d ¥30H0 SITVS 3HL

‘'NMOHS 38 AVIN IN3WNLdIND3 TYNOILJO
'NMOHS SNOLLJO 11V HLIM 330340 a3.L31dNOD

V 40 1dI303¥ NOdN a34IND3Y S| SISATYNY LHOIIM YV HLIM TVYAOYJdY VNI
"A3IWH0SY3d N334 L3A LON SYH SISATYNY LHOIIM V
"AINO S3SOd¥Nd NOILVELSNTI 804 SINV1d 40074 SIHL

8

HMAD 00S'L L 0S€-3 VLSTIV

S1V3S NVING33¥4d IH AQIN HLIM NMOHS ‘310N

JHNLVNOIS ¥3NOLSND

a3ano¥ddy [ ]

TWAOHddY ¥31v3d

S

314

8cl

o€

L# S0
ﬁ

@ Qitlnll\\! &

\

>

oL

0oe

C

ﬂhm l

labuassed | pJo




VSN <Z-€9L 851 Q704 190 L OM 22l NoMal Zznn | oL F “ON NO3 awva |0 | e 39NVHO 40 NOLLdIOS3a ey "HIAIY 1STHO4 40 NOISIAIG ¥ 'SNE LIVHOMYLS OL
TR b — Q3LLINGNS STYSOdOYd HO ‘HLIM LOVHINOD HIANN YHOM
YVISTIV LLOZ 22 SULF L W8I 5 £1/20/3 SVl OL IONIYIATY HLIM 3SN ¥O4 GANVO1 SI L1 “INIONOD
AGHESL BM.85L OMZ 2L FIL[ELZ0/80 FVA| wmrio | aoom NZLLRIM 5NO LNOHLIM NOILYNINYX3 HO4 S3ILuvd
3QISLNC OL G3LLINENS 38 LI TIVHS HON "43NNVIW ANY
‘U "JOARY }S910- JO UOISIAIP B Q314103dS ISIMUIHLO NI Q3.1v211dNa ¥O a31d02 38 LON TIVHS LI "H3AI LSIHOL
o@ SNg LAVHIHVLS | sszwnzowmon 40 NOISIAIG ¥ ‘SNG 14VHONYLS 40 ALYIdONd IAISNTOXI
3HL 34V NOIHIHL NOILYWHOANI IHL ANV ONIMYAA SIHL
1l _________________ SIHONI NI JUNLIVNOIS 43WOLSNO
| A A A S | 41V0S "LNJLNOO NOILJO T¥N1OV S31V10Id A30V1d ¥IAHO ST VS FHL
® L & b 'NMOHS 39 AVIN LNFINJIND3 T¥YNOILJO
"NMOHS SNOILJO TIY HLIM 33080 a3131dINOD Dm>omﬁ_&< —H_
Y 40 1dI3034 NOdN A3¥IND3Y S| SISATVNY LHOIEM YV HLIM TYAOHddY TVNI4
‘d3IN"O4¥3d N339 L3A LON SVH SISATVYNY LHOIIM Y
"AINO S3SOdHNd NOLLVHLSNT 1 304 SI NV1d 30014 SIHL |_<>Omn_n_< mml_<mo
UMAD 00571 0SE-3 HVISTIV
S1Vv3S NVYINA33¥4 IH AIN HLIM NMOHS ‘310N
t mv 1
| _
8, ‘
w.wNN
(0]
Sve | 851 _
| _ o !
_ — 2 ze Sp—
N_u 9€ |V_
| \|/— = N
1
\
(
| -1
\
96
( '}
\ \
e e
| — Y

0 Sra dAvHoHvLs

—9l

e

4
Ll

labuassed G| pJo-




VSN €2-061 94L DM Z 9L °N'OMAl 7/ T 2L

‘ON NO3 aiva MHO A8 JONVHO 40 NOILJI¥OSaa

137
‘A3Y

¥VYLSTIV 52

+1|+1

Odr 3WVN 9171 7| W8/L

Y3ION3SSVd OM Z 9L FULL|Z2L/92/70 3LVA]| y3Hi10 aoom

“2UJ “JOALY 35340 JO UOISIAIp &

Q314103dS ISIMY3IHLO

-m mbm h“‘<mom<.hm SSIINN JONVHIT0L

U3 1S3¥04 40 NOISIAIQ V 'SNE 14VHO¥VLS OL
Q3LLINGNS STYSOdO¥d MO ‘HLIM LOVHLINOD ¥3ANN HHOM
OL 3ON3Y343Y HLIM 3SN ¥Od4 G3INVO1 SI LI LINIONOD
N3LLIHM JNO LNOHLIM NOILVNIWYX3 ¥O4d S3114vd
30ISLNC OL G3LLINSNS 38 L1 TIVHS YON "HINNVIN ANV

NI @31vIi1dNa ¥O A31d0D 38 LON TIVHS LI "¥3AIN 1S3H0S
40 NOISIAIO V 'SNE LIVHOYVLS 40 ALY3dO¥d IANISNTOXI
JHL 38V NOIHIHL NOLLYWHOLNI IHL ANV ONIMVYNHA SIHL

o

___:____:_______ il

S3HONI NI
J1VvVOS

"INILINOD NOILdO TVNLOY S3LVLOIA d30V1d ¥3AH0 S3ITVS FHL

‘'NMOHS 38 AV LN3W1dIND3 TYNOILDO

‘NMOHS SNOILJO 1TV HLIM ¥3Q¥0 a3131dW0D

V 40 Ldi30348 NOdN A3dIND3Y Sl SISATYNY LHOIIM V HLIM TVAOYddY VNI
‘3N-0ZH3d N339 LIA LON SVYH SISATYNY LHOIIM V

"AINO S3S0dHNd NOILVILSNTI ¥04 SI NV1d 40074 SIHL

HMAD 00S'v) 0S+-3 ¥VLSTIV

JANLVYNOIS ¥3NOLSND

@3A0¥ddV [ ]

HIUNLRHANN
S04 TLLIANS >
L# w.:e_w_n
D HETLUSTE

S1Vv3S NVINA33¥4 IH dIW HLIM NMOHS ‘3LON |_<>Oﬁ_ﬁ_n_< KMI_<WO
H3dINNg WIY O3INOY HOo4 § L0€
8
§ gs0e
ove i 9/l y
_ _
| |
_ (dAL) 1
_ —{ 0L m% | Zp ——
) ) . .
_ = = = _— N
__jmanviol m_:_l H
12 96
1)
z (dAL)
+ & X3
v
ﬂrON

labuassed 6| pJo




VSN AQ9 06€ 8M 862 OM Z ¥2 ONOMAl  Z/L T o T ‘ONNO3 3wva | wHo | Ag JONVHO 40 NOLLINOSIa ey

= FEY “Y3AIY 1S3H04 40 NOISIAIA ¥ 'SNE LIVHONYLS OL
- = = - Q3LLINGNS STYSOdO¥d HO ‘HLIM LOVHINOD HIANN YoM

IX WYISTIV €€ SYL FWNL gL 3] 8IL F LL1621E0 Svi “L340vd WN3Yd] v 0L 3ONIHI4TY HLIM 35N Y04 GINVOT SI 11 *LINIINOD

AQS Y98 IM .8EZ OIM Z ¥T v, |20 Bva] wanio | aoom N3LLISM ¥NO LNOHLIM NOLLYNIWYX3 €04 S3ILuvd

3AISLNO OL A3LLINENS 39 LI TIVHS YON "HINNVIN ANV
“oU[ “4JDAIY }SBI0 JO UOISIAID B @314193dS ISIMYIHLO NI @31vloiidna W._O a31d40D 349 LON TIVHS 11 "43AIN 1S3H04
@ m:m hlqmomqlh m SSTINN FONVHITOL 4O NOISIAIQ V 'SNg 14VHOHVYLS 4O ALY3dO¥d IAISNTOX3

3HL 3HY NO3Y3HL NOILYWHOLNI IHL ANV ONIMYHA SIHL

_____ _ _ ___ _____ SIHONI NI JHNLVYNDIS "H3IINOLSND
M|—<ow “IN3LINOD NOILJO VN1V STLVL1DIA d3DV1d ¥3AHO SITVS IHL
2 9 N = o "NMOHS 39 AVIA LNTFINJIND3 TVYNOILJO
‘NMOHS SNOILJO TV HLIM ¥3040 a3137dW0D
Y 40 1dI3034 NOdN A3¥IND3Y SI SISATVYNY LHOIIM V HLIM TVAO¥ddY TVNI4 D m>omn_a< D
“d3NH0443d N339 L3A LON SVH SISATVNY LHOIIM YV
"ATNO S3SOd¥Nd NOILYHLSNTII 04 SI NV1d 30014 SIHL
UMAD 00561 055-4 TX YVLISTIV |_<>Om AH_&< m m I_<m D
S1V3S NVINA33d4 IH dlN HLIM NMOHS ‘310N
8
816¢
8 ¥
&z La
Sesz
Le { 8ez
Y0014 a3SIvY d3L1S €
9 (dAL) gl—
=z ze
_ le
1

S

d007Td4 d3SIvy
AYLIN3T 4318 334HL

B

i |

% (dAL)
~ 5 Le
Seoz

HUALIHANTH
SRS TLLIANS
1# SYal43

ﬁ

@ nﬁm\‘l‘\iitw

JlobBusssed /Z pJo4




- "N - - E 131 " :
VYSN L1L-/91 6GL DM\ C 2L ON'OMA|  z/) o » ON NO3 3va | MHO A8 JONVHO 40 NOILdIOS3a o H3AIY 153404 40 NOISINIQ Y 'SNE LAVHONYLS OL
SEETTE — — Q3LLINENS STYSOdO¥d ¥O 'HLIM LOVHINOD ¥3ANN HyOM
¥VLSTIV .22 AQE L9L 8M .65} OHL Y| W8I X OL 3ONIYI43Y HLIM 3SN ¥O4 G3NVO1 SI LI "LNIONOD
'SSVd oM Z/2h FLfozvzil 3val yaHio | aoom NILLINM ¥NO LNOHLIM NOILLYNIWYX3 ¥O4 S3ILyvd

3QISLNO OL A3LLINGNS 38 LI TIVHS YON "¥INNVIN ANY
“ou] oAy 159104 JO UOISIAIP & S —— NI 03LYOr1dna ¥0 a31dod 38 LON TIVHS LI "¥3AM 15304

o@ m:m Ih“‘ qmomqlh m SSTINA JONVETTOL 40 NOISIAIQ V 'SNE L4VHOHVLS 40 ALYId0Nd IAISNTOX3T

3HL 38V NOIHIHL NOILYWHOLNI 3H.L ANV ONIMYHA SIHL

NI s3HONI NI FUNLYNOIS ¥INOLSND

"INJLNOD NOILdO TVNLIV STLVLJId A30V1d ¥3AHO SITVS IHL
MI_<Ow ‘'NMOHS 38 AVIN INTW1dIND3 TYNOILdO

8y

N pa= o
=

123
&

4

"NMOHS SNOILdO 1TV HLIM ¥3040 d3131dW0D

V 40 1dI303d NOdN a3dIN03Y SI SISATYNY LHOIIM YV HLIM TVAO¥ddY T¥NId Qm>om n_ ﬂ_< D
"d3WH044d3d N334 L3A LON SVH SISATYNY LHOISM V

"AINO S3SOddNd NOILYYLSNTTI HO4 SINVId 40074 SIHL

YMAD 002} 005E-0 UVLSTIV TVAOHddY H31v3ad

S1v3S NVINA33d4 IH AIN HLIM NMOHS 310N

Yosz
651
cl €€
G =—

r II

\

, ,

96
[/

g

L Y.
cl €€

191

labuassed G| Anayn



"Y3AIY 1S3H0H 4O NOISIAIQ V ‘'SNg L4VHOHVLS OL
Q3LLINENS STVYSOdO¥d ¥O ‘HLIM LOVHLINOD H¥3IANN HYOM
OL 3ON3YIJTH HLIM 3SN Y04 G3INVOT SI LI "LINIONOD

VSN 06l 2L D/MZ 9L °NOMAl Zn T o1 7 ‘0N NO3 3iva | sHo | A8 JONVHO 40 NOILJINOS3Ia A3
UVISTIV ST SVL3WWNI 91/L 7| W8/ 7
aM .LLL DIMZI9L FLL| ¥L/0€/0L 31vAd| y3H10 aoom

N3 LLIMM HNO LNOHLIM NOLLVYNINYX3 ¥O4 S31LHVd
3QISLNO OL Q3LLINENS 39 L1 TIVHS HON "Y3INNVIN ANY

“oU| 4BAIY }SD10 JO UOISIAIP B

& SN9 1d4dvHOdVIS

Q@314I03dS 3ISIMY3HLO
SSITINN IONVHITOL

NI @31vJI7dNa ¥O A31d0D 38 LON TIVHS LI "¥3AIY 1S3H04

40 NOISIAIQ V ‘SN8 14V¥OHVLS 40 ALYIdO¥d IAISNTOXI
3HL 3¥V NOIY3HL NOILYWHOSNI 3HL ANV ONIMYHA SIHL

8y

9€
e
4

SJHONI NI

o

J1VOS

¥0€
LLL _
|
(dAL) _ Z i
L o€ 3 [Reld
s ~ = W w WI I ﬁl m W W l/
96
A — A uul E WI m W W \\
-
(dAL)
Ll o€
HIHALHANYH 061
SAY TILIAKS
1# m.cu__%

L=

"INJLINOD NOILdO TVNLOV S3LV.LIIA A30V1d ¥3AHYO SITVS IHL

'NMOHS 38 AV INJW1dIND3 TYNOILJO
‘'NMOHS SNOILdO TV HLIM ¥3040 a3137dW0D
V 40 1dI13034 NOdN A3dIN03Y Sl SISATYNY LHOIFM V HLIM TVAOHddY VNI

‘03WHO-443d N334 L3A LON SVH SISATYNY LHOIIM VY

"AINO S3S0ddNd NOILYHLSNT1I 04 SINV1d HOO14 SIHL
BMAD 00271 0057~ ¥YLSTIV

S1V3S NVINd33d4 IH dIN HLIM NMOHS 310N

FHNLVNOIS 43INOLSND

A3A0YddY [ |

TVAOHddY ¥31v3d

S ALY Bty o8 oIy ¥

SIS LAVHOMVLS

Jlabuassed 6| Aray)




“JojensiIwpy ayi £q pasoidde pue £ous3y JUSWUISAOL) S3E}S PSYIU[) B JO IaInjopjnuew Aq
parerodo werSord [01U0D JsA[E}ed B UL PAPNIOUT SSA[UN SFBOLIIA0 SIY) JO 952I0A00 3Y) UTYIIM 3¢ 0] JOU PAISPISU0D 3q [[14 Aoy ISA[eres Sy} JO 1IJOX T INOIM uonepiodwl 10y pa19}Jo Jo paptoduul a1 SI[OIYIA
959U} JI "SISA[eIed oy} JO UONBANORSP UL SUNNSI [o1y Papea] Uo paje1ado usaq dAey o) patunsard 9q [[IM SpUE|S] BWEYEy oy} PUB UeMIe] ‘elensny ‘Uede( ‘00IXopy ‘epeue)) ‘$91B)S PANU[) dY) OPISINO UIALIP
aIe YOIYM ‘97BN SIY) AQ PAIGA0D ISIMIDYIO ‘[oNy J[qIX3[J J0 duljoseS uo pajesado aq 0} pauSisap so[o1yaa paddmba-isAere)) vz 08 WA OF Ul PALI0ads suonIpuos ay) 03 103lqns PanssI SI 91BOII1I0 SIY ],

"9JeO13I90 Y} JO P IANORJJI 9y} 03 Jolid "§'() AY} U SOISWIIOD OJUT UOHONPOIIUL J0F PAIIAI[IP JO ‘PIONPOLUI IO “3[ES J0J PAISFJO ‘P[OS SIUISUS JOA0D JOU SIOP LTI ST,
"9€01 Pue 98 sHed YD Ot Ul PAYIOads SUOSLI 19110 10J 0y1ul gi» PIOA PIISPUAI IO PAPUAdSNS JO PI oAl

9q Aew 9180111100 SIY) Jey) 2)ed1IAD SIY) JO WIS} B OS[E ST 3] "9€0] PUB 98 SHed YAD OF Ul PAYIoads SUOSEal 10§ S1EOUIISD SIY} JO UOISUASNS JO UOIEI0ASI 0] P3| AU JOPIO LIN0D 1O JUBLIEA © yons jo
sjuawaambal oy yim A1dwoo 0y ain|re, “JOPIO 1NOD JO JULLIEM € UL PIZLIOYINE PUB 890 PUE 98 SHEJ YD O UI PAQLIOSIP SUONOadSUI [[E 0} JUSSUOD [[eyS JOINJORJNUBI ) 12y A1e011I00 SIY) JO W3] NS

‘o111 g1 PIOA 9JBIIJI}AD SIY} JOPUSI el
suotsiaoxd asayy im A[dwoo 0y aim[re ‘9£01 Pue 98 SHEd YLD O JO suoisiaoid Surpen pue Suryueq ‘SuISeIoAL oY) I JAINJoBINUEW PIes o douendwod uodn [RUOTIPUOD ST AJIWLIOJUOD JO IEOYIIIOD SIY L

"9€01 PUB 98 SHed Y4 O Ul PAULIP Se “IoInjoeJnuewl pres oY) JO 9Jeo11a0 SIY} U0 Paje)s Jedk [apotu oy Surmp paonpoid ae yorym pue 9¢(| pue 98 sued M1D 0F Aq paambar

UOHEIUSWINDOP Y3 UI PIQLIOSIP SaUIZU 5oy 0} patjdde jery suoneoyioods uSisap oy 03 $309dSAI [ELISJEU [[€ UT WLIOFUOD YOIYM SIUISUS [OIYOA I0JOU MU ASOY] AJUO SIPA0D AJIWLIOJUOD JO OIS S|,

'suoisiaoxd asoyy ur paquiosald SUOHIPUOD pue SuLId) 3y} 03 193[qns s pue ‘AJitey duISuS YY) JussaIdoI YoryM SOUISUD 1591 Ay} 07 109dST YIIM pansst Aqatoy
SI AJIWLI0JU0 JO 91BOYNIGD SIY) ‘SUOISIA0ID 950y} UI PaqLIdSAId SUOLIPUOD PUE SWID} Y} 03 303[qns pue ‘9e(] Pue 98 sHed YAD 0F (STSL UONdas 'S’ ) IV 1Y US| Y1 JO 9(Z UONIS 0] JUBnSIng

€1°0 *XON
:(Ay-dy/3) s
01°0 :(1y-dy/3) anjes T4 yHO ourjosen :adA L, onyg
01°0 :(ay-dyy3) onfea 44 OIN (oA1sOUI YMAD ST 000°€E PUB SqI 00 P USIMISG SIIIYSA 10]
9+9 :(1y-dy/3) anfeA THA COD | PAYLHID) SIOIYDA [[& 10J SaUIBUD 9]0 03O AIN(I-AABSH WINIPSA] 10 JYSIT :$SB[D) IIMAIIS PIpudjuf
L9 :(1y-dy/3) anfes 104 TOD LMEE LOIXINAL Ay suiduy
IPAD AIn( Judisuea], uoneanIuo)) 389 I, Arewnig Iormoeynuey suiduy [ewiSuQ :9dA L 19anjoeynuey
[euonesoA :uonedijddy suiduj papudjuy €707 :1ed X [PPOIN
uoISIAI(] duerdwo
.F 10393.41(J UOISIAI(] “Iung/ uoilg . FENM
) UOISIAYY , RIEC NOpTIUXH 700-LAAIE LOAXINAJ :12quny 2JedynIa)
207/07/71 b 207/07/TL (191r0dwy J0 1oImdeINUEIA 'S N)
:3JB(J INSS| 1dye(q A Auedwo)) 10)0J\] P10 :0] PInss] 3JedYnId)
| S———
SOISF NVOIHOIIN “YOGUV NNV by RELY BOVHLCY IELL MLk
ALTINYOANOD A0 ALVIIALLYAD
ALI'TVAO ¥1V ANV
NOLLVLIOJSNVIL 40 D440 A e
AIDNTOV NOLLOALOYUd TVINAANOAIANA SALV.LS AALINN

7z




CigVy
PART Il

U.S. EPA, CALIFORNIA, AND CANADIAN EXHAUST & EVAPORATIVE EMISSION
REQUIREMENTS AND EPA/NHTSA GREENHOUSE GAS EMISSIONS/FUEL ECONOMY
REGULATIONS

Incomplete vehicles come in three major classifications: (1) Light Duty Vehicles, Light Duty Trucks, and Heavy
Duty Vehicles (Including Medium Duty in California) are certified by the primary manufacturer and the vehicle is
labeled as being in compliance with emission and fuel economy requirements. (2) Heavy Duty Vehicles are
required to have an engine certified by the engine manufacturer and bear an engine emissions label, and if a
gasoline vehicle, also bear an evaporative emissions label, (3) Light Duty Vehicles certified and labeled by the
intermediate or final stage vehicle manufacturer as being in compliance with emission and fuel economy
requirements.

Reference PART | CMVSS 301 and FMVSS 301 Table A and Table B, and PART Il Table C. The completed
vehicle Maximum Unloaded Vehicle (Curb) Weight, GVWR, and/or Maximum Frontal Area restrictions shown
in Tables A, B and C should not be exceeded. If any of these restrictions are exceeded, re-certification by
the final stage manufacturer will be required.

In addition, all gasoline/gasoline-ethanol blend powered Federal/California Light Duty, Medium Duty and Heavy
Duty Vehicles are required to have an approved fuel evaporative emission control system. Vehicles certified to
Heavy Duty gasoline emission standards also require special evaporative emission labeling. In order to assure
that Environmental Protection Agency (EPA), National Highway Traffic Safety Administration (NHTSA), California
and Canada Emission Certification and/or Greenhouse Gas/Fuel Economy regulations are met, this vehicle must
be completed in strict accordance with all instructions contained in this manual, especially the following
instructions which relate to:

EMISSION RELATED COMPONENTS

TYPE 1 The following statement is applicable to all types of incomplete vehicles contained in this
document (unless otherwise noted on the cover).

A. Thisincomplete vehicle, when completed, will conform to U.S. EPA, CALIFORNIA, AND CANADIAN
EXHAUST & EVAPORATIVE EMISSION REQUIREMENTS AND EPA/NHTSA GREEENHOUSE
GAS EMISSIONS/FUEL ECONOMY REGULATIONS providing the vehicle is completed in strict
accordance with all statements included in this document, especially those that relate to:
"EMISSION RELATED COMPONENTS, and no alterations are made which affect the function,
physical, chemical, or mechanical properties, environment, location or vital spatial clearances of the
components, assemblies or systems, as manufactured by General Motors, including but not limited
to those listed below (if equipped):

Air Injection Reaction (AIR) System Engine Assembly, including, but not limited to:
Axle cooling fan and drive system, crankcase emission
Brake System control system, evaporative emission control
Catalytic Converter system, Exhaust Gas Recirculation (EGR) system,
Components for All Wheel Drive (AWD) System: fuel delivery and injection system, glow plugs,

axle, Power Take-Off Unit (PTU), propshaft Glow Plug Control Module (GPCM), ignition
Diesel Exhaust Emission Reduction Fluid (DEF) system, Positive Crankcase Ventilation (PCV)

system, including, but not limited to: associated system

plumbing, fill neck assembly, heated delivery line, Engine Electronics, including, but not limited to:

heater, injector, level sensor, pump, sensors, tank coolant temperature sensor,

temperature sensor ECM/GPCM/PCM/VCM, engine speed sensor,
Diesel Exhaust System, including, but not limited to: mass air flow sensor, calibrations/software,

NOx Sensors, NOx Sensor Control Module, Diesel Exhaust oxygen sensors, Exhaust system

Exhaust (HCI) Direct Fuel Injector System, Intake System, including, but not limited to: air

associated plumbing, injectors, injector controller induction components/system, ducts, filter, mass

and calibrations air flow sensor, intake air heater
Diesel/Bio-Diesel blend Particulate Filter (DPF) Onboard Diagnostics Emission System

system, including, but not limited to: diesel/bio- Seating, the vehicle can remain with only two,

diesel blend particulate filter assembly, diesel/bio-  or it must have 10 or more seats behind the
55



diesel blend oxidation catalyst assembly, exhaust
system pressure differential assembly and/or
plumbing, exhaust temperature sensor

driver (12 total with 2 in the front row), or it must

have 13 or more total seats when completed.

Tires and Wheels

Transaxle/Transmission Assembly

Transaxle/Transmission Electronics, including, but
not limited to: calibrations/software

Transmission Control Module (TCM)

Turbo Charging System, associated equipment and
controls

NOTE: The Tailpipe Rear Cooler Assembly is non-emissions related. If equipped, to ensure
adequate control of exhaust temperature, the intermediate or final stage manufacturer
must complete tailpipe (loose kit}) installations according to the instructions provided.

B. Cold tire pressure as listed for front and rear on the Incomplete Vehicle Label affixed to the front
cover of this document must be maintained.

C. GVWR, GAWR front and rear weight ratings as listed on the Incomplete Vehicle Label affixed to the
front cover of this document must not be exceeded.

TABLE C
Models GVWR kg Engine Maximum _Unloaded H_i-Cube Van Body Type
(Ib) (RPO) (RPO) Vehicle Weight kg (Ib) Maximum Frontal Area m? (ft?)
(33503 (10,1%%%1(JFF) 6'6L(f:Tsf ne (35833) 6.9 (74)
G33503 (12,388)7?07N) 6'6L(E§Ts)o ine (1?)?2525) 7.9(85)
G33803 (10,1%50251(\1#) 6'(D‘L(EasaTs)o e (gggg) 6.9 (74)
@33808 (12,383;%C7N) 6'6L(E§Ts)° e (1%?2525) L9 {83
G33803 (14,260461)1(071) 66“(?51?)0 e (15%;0) 7.9 (85)
@33903 (12,388??C7N) G'GL(E;;TS)O e (1%?2525) 1.9{gs)
(GEEsas (14,2651(;1)1(070 6'6L(E§Ts)o e (1‘%;0) %.3:(85)
Notes:

¢ Table C above applies to ONLY incomplete vehicles (RPO: &VXT).

On page 2 within this document, before each vehicle illustration and after the word TYPE, is a list of types
of vehicles into which the incomplete vehicle is designed to be manufactured.

* The Maximum Frontal Area columns apply to: PART Il, U.S. EPA, CALIFORNIA, AND CANADIAN
EXHAUST & EVAPORATIVE EMISSION REQUIREMENTS AND EPA/NHTSA GREENHOUSE GAS/FUEL
ECONOMY REGULATIONS.

The completed vehicle Maximum Unloaded Vehicle (Curb) Weight, and/or GVWR, and/or frontal area should
not be exceeded. If any of these restrictions are exceeded, re-certification by the final stage manufacturer
will be required.

Also see the Vehicle Emission Control Information Label in the vehicle engine compartment for maximum
completed vehicle curb weight, GVWR, and frontal area restrictions, if applicable.

GVWR refers to Gross Vehicle Weight Rating.

NOTES: All Federal/California gasoline/gasoline-ethanol blend powered heavy duty vehicles (except
those equipped with option NJ2, Temporary Fuel Tank) will have an evaporative emission
control system that is certified for a fuel tank capacity for the vehicle as built. Intermediate or
Final Stage Manufacturers wishing to add fuel tank capacity beyond the original equipment
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fuel tank capacity must recertify that the Modified Fuel System meets Evaporative Emission
Regulations in effect at the time of original vehicle manufacture. Compliance with applicable
exhaust and evaporative emission requirements is the responsibility of the final stage
manufacturer.

Vehicles equipped with option NJ2 - Temporary Fuel Tank do not have an evaporative
emission control system.

D. Further compliance with applicable fuel evaporative emission requirements will be maintained
providing the intermediate or final stage manufacturer completes the fuel filler neck.and fuel level
sender installation(s) according to “Best Practices” or “Special Applications (if applicable)” sections
found within the Body Builder Manuals on the GM Upfitter Integration website located at
www.gmupfitter.com

Compliance with applicable fuel evaporative emission regulations will be maintained if no alterations
are made to change material or increase the size or length or position of the following non-metallic
fuel and evaporative emission hoses:

Fuel feed hoses front and rear Fuel vapor lines at canister

Fuel return hoses front and rear Fuel vapor lines from engine to

Fuel tank filler hoses to filler neck chassis pipes

Fuel tank vent hoses to filler neck Fuel vapor lines from fuel tank sender

to: chassis pipes

TYPE 2 The following statement is applicable to all types of incomplete vehicles contained in this
document and having an auxiliary heat exchanger installed in the engine cooling system by a
subsequent stage manufacturer (unless otherwise noted on the cover).

To prevent setting of Service Engine Diagnostic codes, installation of an auxiliary heat exchanger
in the engine cooling system by a subsequent stage manufacturer must be completed following
specific supplemental technical information contained within the GM Upfitter Integration website

located at www.gmupfitter.com

SPECIFICATION FOR FILL PIPES AND OPENINGS OF 2016 AND SUBSEQUENT MODEL MOTOR
VEHICLE FUEL TANKS (APPLICABLE ONLY TO CALIFORNIA GASOLINE/GASOLINE-ETHANOL
BLEND POWERED VEHICLES)

TYPE 2 The following statement is applicable to all types of incomplete vehicles contained in this
document (unless otherwise noted on the cover).

This incomplete vehicle, when completed, will conform to Title 13, California Code of Regulations
Section 2235, and the “Specifications for Fill Pipes and Openings of 2015 and subsequent Model
Year Motor Vehicle Fuel Tanks”, dated March 22, 2012, providing no alterations are made which
affect the function, physical, chemical, or mechanical properties, environment, location or vital
spatial clearances of the fuel filler neck(s) and any intermediate or final stage manufacturer
completes the fuel filler neck installation(s) according to the instructions which are furnished in the
loose parts box.

LABELS

TYPE 2 The following statement is applicable to all types of incomplete vehicles contained in this
document (unless otherwise noted on the cover).

This incomplete vehicle, when completed, will conform to U.S. EPA, CALIFORNIA, AND CANADIAN
EXHAUST & EVAPORATIVE EMISSION REQUIREMENTS AND EPA/NHTSA GREENHOUSE
GAS EMISSIONS/FUEL ECONOMY REGULATION labeling requirements providing no alterations
are made which affect the function, physical, chemical, or mechanical properties, environment,
location or vital spatial clearances of the Emission Control related Information Labels that are
permanently affixed. The labels are required by government regulation and must not be obstructed
from view or defaced so as to impair their visibility or legibility. In addition, an EPA/DOT Fuel
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Economy and Environment Label may be affixed to the window glass of the incomplete vehicle as
manufactured by General Motors. If equipped, the label must remain in place until this vehicle is
received by the ultimate customer.

NOTE: G-VAN Cutaway vehicles built with Diesel Engines include a “Ultra Low Sulfur Diesel Fuel
Only” label that is provided in the shipped loose container. The “Ultra Low Sulfur Diesel
Fuel Only” label must be affixed, clearly visible, near the fuel fill opening.
SEATING

TYPE 2 The following statement is applicable to all types of incomplete vehicles contained in
this document (unless otherwise noted on the cover).

This incomplete vehicle, when completed, will conform to U.S. EPA, CALIFORNIA, AND
CANADIAN EXHAUST & EVAPORATIVE EMISSION REQUIREMENTS AND
EPA/NHTSA GREENHOUSE GAS EMISSIONS/FUEL ECONOMY REGULATION
applicable to a Medium Duty Vehicle (MDV) provided that the seating configuration added
by the upfitter does not result in classification of the completed vehicle as a Medium Duty
Passenger Vehicle (MDPV), As defined in 40 CFR 86.1803-01, an MDPV is a heavy duty
vehicle with a gross vehicle weight rating less than 10,000 pounds that is designed
primarily for the transportation of passengers. GM's emissions certification applies only
to completed vehicles that are classified as a Medium Duty Vehicle (MDV). If your
completed vehicle has a GVWR below 10,000 pounds and falls within the definition of an
MDPV, it will not be covered by GM’s MDV emissions certification. For example, a
completed vehicle under 10,000 pounds with a seating capacity of less than 12 persons
or designed to seat less than 9 persons behind the driver, would be an MDPV and not
covered by GM’s MDV emissions certification.
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Certificate of Registration

This is to certify the Quality Management System of:

FOREST RIVER MANUFACTURING, LLC

Division 5

Location Addresses:

Starcraft Bus & Eldorado Bus Forest River Van StarTrans Bus and Glaval Bus
{Commercial Bus) 2408 Century Drive 2412 Century Drive
2367 Century Drive Goshen, IN 46528 Goshen, IN 46528

Goshen, IN 46528
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I1SO 9001:2015

for the following scope:
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Certificate Number: SARA-2006-CA-0031-B
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President, SARA Registrar

This registration is subject to the company maintaining its system to the required standard which will be monitored annually by SARA Registrar. This certificate remains
the property of Standards American Registrations Authority (SARA Registrar) and shall be returned immediately upon request.
SARA Registrar Headquarter Mailing: 1807H Santa Rita Road, #175, Pleasanton, CA 94566
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FOREST RIVER BUS, LLC

2367 CENTURY DRIVE » GOSHEN, INDIANA 46528 » 1.800.348.7440

June 30, 2023

To Whom It May Concern:

This document confirms that Sonny Merryman is an authorized factory dealer for
Starcraft Bus in the State of Virginia. As such, Sonny Merryman is also authorized to
perform service on Starcraft Bus bodies and maintains an adequate supply of replacement
parts for shipment to end users.

Please do not hesitate to contact me if you have any concerns or questions.

Regards,
Warfe Lz/é%

Mark LeRoy
Contract Administrator
Forest River Bus, LLC
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ROBERTS, MARK,D
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SHIMPOCK, ANDREW,D
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Mark Roberts

From: Mark Roberts
Sent: Friday, July 14, 2023 10:49 AM
To: Mark Roberts
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EXECUTIVE SUMMARY

Starcraft Bus, a Division of Forest River Inc. submitted a model Allstar-25,
gasoline-powered 17 seat (including the driver) 25-foot bus, for a 7 yr/200,000 mile
STURAA test. The odometer reading at the time of delivery was 529.0 miles. Testing
started on December 6, 2005 and was completed on February 14, 2006. The Check-In
section of the report provides a description of the bus and specifies its major
components.

The primary part of the test program is the Structural Durability Test, which also
provides the information for the Maintainability and Reliability results. The Structural
Durability Test was started on December 14, 2005 and was completed on February 1,
2006.

The interior of the bus is configured with seating for 17 passengers including the
driver + 1 wheelchair position. Free floor space will accommodate 10 standing
passengers resulting in a potential capacity of 27 persons + 1 wheelchair position. At
150 Ibs per person 600 Ibs per wheelchair position, this load results in a measured
gross vehicle weight of 13,950 Ibs. The first segment of the Structural Durability Test
was performed with the bus loaded to a GVW of 13,950 Ibs. The middle segment was
performed at a seated load weight of 12,500 Ibs and the final segment was performed at
a curb weight of 9,510 Ibs. Durability driving resulted in no unscheduled maintenance
and failures.

Accessibility, in general, was adequate, components covered in Section 1.3
(Repair and/or Replacement of Selected Subsystems) along with all other components
encountered during testing, were found to be readily accessible and no restrictions were
noted.

The Reliability section compiles failures that occurred during Structural Durability
Testing. Breakdowns are classified according to subsystems. The data in this section
are arranged so that those subsystems with more frequent problems are apparent. The
problems are also listed by class as defined in Section 2. The test bus encountered no
failures during the Structural Durability Test.

The Safety Test, (a double-lane change, obstacle avoidance test) was safely
performed in both right-hand and left-hand directions up to a maximum test speed of 45
mph. The performance of the bus is illustrated by a speed vs. time plot. Acceleration
and gradeability test data are provided in Section 4, Performance. The average time to
obtain 50 mph was 13.75 seconds.

The Shakedown Test produced a maximum final loaded deflection of 0.224
inches with a permanent set ranging between -0.003 to 0.005 inches under a distributed
static load of 10,725 Ibs. The Distortion Test was completed with all subsystems, doors
and escape mechanisms operating properly. Water leakage observed during the test at
the top of the rear door between the door and the door frame.



The test bus was not equipped with any type of tow eyes or tow hooks, therefore,
the Static Towing Test was not performed. The Dynamic Towing Test was performed
by means of a front-lift tow. The towing interface was accomplished using a hydraulic
under-lift wrecker. The bus was towed without incident and no damage resulted from
the test. The manufacturer does not recommend towing the bus from the rear;
therefore, a rear test was not performed. The Jacking and Hoisting Tests were also
performed without incident. The bus was found to be stable on the jack stands, and the
minimum jacking clearance observed with a tire deflated was 8.8 inches.

A Fuel Economy Test was run on simulated central business district, arterial, and
commuter courses. The results were 6.39 mpg, 6.90 mpg, and 10.17 mpg respectively;
with an overall average of 7.32 mpg.

A series of Interior and Exterior Noise Tests was performed. These data are
listed in Section 7.1 and 7.2 respectively.



ABBREVIATIONS

ABTC - Altoona Bus Test Center
A/C - air conditioner
ADB - advance design bus

ATA-MC - The Maintenance Council of the American Trucking Association
CBD - central business district
Cw - curb weight (bus weight including maximum fuel, oil, and coolant; but

without passengers or driver)

dB(A) - decibels with reference to 0.0002 microbar as measured on the "A" scale

DIR - test director

DR - bus driver

EPA - Environmental Protection Agency

FFS - free floor space (floor area available to standees, excluding ingress/egress areas,

area under seats, area occupied by feet of seated passengers, and the vestibule area)
GVL - gross vehicle load (150 Ib for every designed passenger seating

position, for the driver, and for each 1.5 sq ft of free floor space)
GVvwW - gross vehicle weight (curb weight plus gross vehicle load)

GVWR - gross vehicle weight rating

MECH - bus mechanic

mpg - miles per gallon

mph - miles per hour

PM - Preventive maintenance

PSBRTF - Penn State Bus Research and Testing Facility
PTI - Pennsylvania Transportation Institute

rpm - revolutions per minute

SAE - Society of Automotive Engineers

SCH - test scheduler

SEC - secretary

SLW - seated load weight (curb weight plus 150 Ib for every designed passenger seating

position and for the driver)
STURAA - Surface Transportation and Uniform Relocation Assistance Act
TD - testdriver

TECH - test technician
™ - track manager
TP - test personnel



TEST BUS CHECK-IN

. OBJECTIVE

The objective of this task is to log in the test bus, assign a bus number, complete
the vehicle data form, and perform a safety check.

[I. TEST DESCRIPTION

The test consists of assigning a bus test number to the bus, cleaning the bus,
completing the vehicle data form, obtaining any special information and tools from the
manufacturer, determining a testing schedule, performing an initial safety check, and
performing the manufacturer's recommended preventive maintenance. The bus
manufacturer must certify that the bus meets all Federal regulations.

1. DISCUSSION

The check-in procedure is used to identify in detail the major components and
configuration of the bus.

The test bus consists of a Starcraft Bus, model Allstar-25. The bus has a front
door, rear of the front axle, and a dedicated handicap entrance rear of the rear axle.
Note: the test bus was not equipped with a handicap device. Power is provided by a
gasoline-fueled, Ford Motor Co. model 6.8 L EFI V10 engine coupled to a Ford Motor
Co. model Elec 5-spd AOD transmission.

The measured curb weight is 3,810 Ibs for the front axle and 5,700 Ibs for the rear
axle. These combined weights provide a total measured curb weight of 9,510 Ibs.
There are 17 seats including the driver, 1 wheelchair position and room for 10 standing
passengers bringing the total passenger capacity to 27 + 1 wheelchair position. Gross
load is 150 Ib x 27 = 4,050 Ibs + 600 Ibs (wheelchair position) = 4,650 Ibs. At full
capacity, the measured gross vehicle weight is 13,950 Ibs.



VEHICLE DATA FORM

Bus Number: 0518

Arrival Date: 12-6-05

Bus Manufacturer: Starcraft Bus

Vehicle ldentification
Number (VIN): 1TFDXE45516HA98012

Model Number: Allstar-25 Date: 12-6-05
Personnel: S.C.
WEIGHT:
Individual Wheel Reactions:
Weights Front Axle Middle Axle Rear Axle
(Ib) Right Left Right Left Right Left
CW 1,970 1,840 N/A N/A 2,930 2,770
SLW 2,180 2,080 N/A N/A 4,170 4,070
GVW 2,370 2,250 N/A N/A 4,750 4,580
Total Weight Details:

Weight (Ib) CW SLW GVW GAWR
Front Axle 3,810 4,260 4,620 4,600
Middle Axle N/A N/A N/A N/A
Rear Axle 5,700 8,240 9,330 9,450
Total 9,510 12,500 13,950 GVWR: 14,050

Dimensions:

Length (ft/in) 25/ 11

Width (in) 98

Height (in) 112

Front Overhang (in) 33

Rear Overhang (in) 88

Wheel Base (in) 190

Wheel Track (in) Front: 68.3
Rear: 78.0




Bus Number: 0518

Date: 12-6-05

CLEARANCES:

Lowest Point Outside Front Axle

Location: Steering linkage Clearance(in): 11.4

Lowest Point Outside Rear Axle

Location: Exhaust Clearance(in): 11.2

Lowest Point between Axles

Location: Step Clearance(in): 8.3

Ground Clearance at the center (in) 9.6

Front Approach Angle (deg) 221

Rear Approach Angle (deg) 9.5

Ramp Clearance Angle (deg) 8.2

Aisle Width (in) 17.1

Inside Standing Height at Center 92.2

Aisle (in)

BODY DETAILS:

Body Structural Type Integral

Frame Material Steel

Body Material

Aluminum, fiberglass & steel

Floor Material Plywood
Roof Material Fiberglass
Windows Type o Fixed = Movable

Window Mfg./Model No.

Safety DOT 269 / ASE M180

Number of Doors

1 Front 1 Rear

Mfr. / Model No.

A & M Systems / 2133.1/213380

Dimension of Each Door (in)

Front-32.6 x81.5 | Rear—45.6 x 70.0

Passenger Seat Type o Cantilever m Pedestal o Other
(explain)
Mfr. / Model No. Freedman Seating Co. / Mid-Back Double
Driver Seat Type o Air o Spring m Other
(Cushion)

Mfr. / Model No.

Freedman Seating Co. / Hi-Back

Number of Seats (including Driver)
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Bus Number: 0518 Date: 12-6-05
BODY DETAILS (Contd..)
Free Floor Space ( ft*) 16.4
Height of Each Step at Normal Front 1.10.0 2.9.6 3..10.1 4. N/A
Position (in)
Middle 1..N/A 2. N/A 3. N/A 4. N/A
Rear 1. N/A 2. N/A 3. N/A 4. N/A
Step Elevation Change - Kneeling N/A
(in)
ENGINE
Type oC.l. o Alternate Fuel
mS|. o Other (explain)
Mfr. / Model No. Ford Motor Co. /6.8 L EFI V10
Location ® Front O Rear o Other
(explain)
Fuel Type = Gasoline 0 CNG o Methanol
o Diesel 0 LNG o Other
(explain)
Fuel Tank Capacity (indicate units) 55 gals
Fuel Induction Type ® |njected o Carburetion
Fuel Injector Mfr. / Model No. Ford Motor Co. /6.8 L EFI V10
Carburetor Mfr. / Model No. N/A
Fuel Pump Mfr. / Model No. Ford Motor Co. /6.8 L EFI V10
Alternator (Generator) Mfr. / Model Motorcraft / 3GF
No.
Maximum Rated Output 14.4/110
(Volts / Amps)
Air Compressor Mfr. / Model No. N/A
Maximum Capacity (ft> / min) N/A
Starter Type m Electrical 0 Pneumatic o Other
(explain)
Starter Mfr. / Model No. Visteon / AY05J2




Bus Number: 0518 Date: 12-6-05
TRANSMISSION
Transmission Type o0 Manual m Automatic

Mfr. / Model No.

Ford Motor Co. / Elec 5-spd AOD

Control Type ® Mechanical o Electrical o Other
Torque Converter Mfr. / Model No. Ford Motor Co. / Elec 5-spd AOD
Integral Retarder Mfr. / Model No. N/A
SUSPENSION
Number of Axles 2
Front Axle Type ® Independent o Beam Axle
Mfr. / Model No. Ford Motor Co. / Twin |-Beam
Axle Ratio (if driven) N/A
Suspension Type m Air o Spring o Other
(explain)
No. of Shock Absorbers 2
Mfr. / Model No. Motorcraft / C259Y2
Middle Axle Type o0 Independent 0 Beam Axle
Mfr. / Model No. N/A
Axle Ratio (if driven) N/A
Suspension Type o Air o Spring o Other
(explain)
No. of Shock Absorbers N/A
Mfr. / Model No. N/A
Rear Axle Type 0 Independent ® Beam Axle
Mfr. / Model No. Dana / Full Floating Dana 10.5H-D
Axle Ratio (if driven) 4.56
Suspension Type o Air ® Spring o Other
(explain)
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No. of Shock Absorbers

2

Mfr. / Model No.

Motorcraft / C260Y1

Bus Number: 0518

Date: 12-6-05

WHEELS & TIRES

Front Wheel Mfr./ Model No.

Ford / 8-Hole Disc, 16 x 6.0 Steel

Tire Mfr./ Model No.

Michelin LTX / LT225/75R 16

Rear Wheel Mfr./ Model No.

Ford / 8-Hole Disc, 16 x 6.0 Steel

Tire Mfr./ Model No.

Michelin LTX / LT225/75R 16

BRAKES
Front Axle Brakes Type o Cam ® Disc o Other (explain)
Mfr. / Model No. TRW /na
Middle Axle Brakes Type o Cam o Disc o Other (explain)
Mfr. / Model No. N/A
Rear Axle Brakes Type o Cam ® Disc o0 Other (explain)

Mfr. / Model No.

Kelsey Hayes / na

Retarder Type N/A
Mfr. / Model No. N/A
HVAC
Heating System Type o Air » Water o Other
Capacity (Btu/hr) 35,000

Mfr. / Model No.

Ford Motor Co. / na

Air Conditioner

®Yes o No
Location Dash & Interior ceiling
Capacity (Btu/hr) 55,000
A/C Compressor Mfr. / Model No. Ford / O.E.M.

STEERING

Steering Gear Box Type

Hydraulic gear
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Mfr. / Model No. Ford / 6C22 3504 AA

Steering Wheel Diameter 15.0

Number of turns (lock to lock) 4.0
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Bus Number: 0518 Date: 12-6-05

OTHERS
Wheel Chair Ramps Location: N/A Type: N/A
Wheel Chair Lifts Location: N/A Type: N/A
Mfr. / Model No. N/A
Emergency Exit Location: Windows Number: 3
Doors 1
CAPACITIES
Fuel Tank Capacity (units) 55 gals
Engine Crankcase Capacity (gallons) | 1.5
Transmission Capacity (gallons) 4.4
Differential Capacity (gallons) 2.1
Cooling System Capacity (quarts) 8.2
Power Steering Fluid Capacity Not available.
(gallons)
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VEHICLE DATA FORM

Bus Number: 0518

Date: 12-6-05

List all spare parts, tools and manuals delivered with the bus.

Part Number Description Qty.
Michelin LTX M/S LT225/75R 16 Tires/wheels 6
XC27-2C026-BB Brake rotors 2
FBUZ-1102-DA Brake rotors 2
FA-1769 Air filter 1
FD-4606 Fuel water separator 1
FL-2016 Qil filter 1
AT-164-G F5UZ-18125-A Shock absorber 2
AT-163-G F5UZ-18124-B Shock absorber 2

FT-145 Transmission filter 1
FT-144 Screen assembly 1
BR1276 YU2Z-2V200-BA Brake pads 1
1C3Z-2001-BA Brake pads 1

2006 E-Series 6C2J19G219GA

Owner’s guide

NA

Allstar Owner Manual

NA

Trans/Air owner manual
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COMPONENT/SUBSYSTEM INSPECTION FORM

Bus Number: 0518

Date: 12-6-05

Subsystem

Checked

Comments

Air Conditioning Heating
and Ventilation

Body and Sheet Metal

Frame

Steering

Suspension

Interior/Seating

Axles

Brakes

Tires/Wheels

Exhaust

Fuel System

Gasoline.

Power Plant

Accessories

Lift System

Not equipped with a handicap device.

Interior Fasteners

Batteries
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CHECK -IN

STARCRAFT BUS
MODEL ALLSTAR-25
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1. MAINTAINABILITY

1.1 ACCESSIBILITY OF COMPONENTS AND SUBSYSTEMS

1.1-1. TEST OBJECTIVE

The obijective of this test is to check the accessibility of components and
subsystems.

1.1-1l. TEST DESCRIPTION

Accessibility of components and subsystems is checked, and where accessibility
is restricted the subsystem is noted along with the reason for the restriction.

1.1-11l. DISCUSSION

Accessibility, in general, was adequate. Components covered in Section 1.3
(repair and/or replacement of selected subsystems), along with all other components
encountered during testing, were found to be readily accessible and no restrictions were
noted.
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ACCESSIBILITY DATA FORM

Bus Number: 0518 Date: 2-9-06

Component Checked Comments

ENGINE :

Oil Dipstick

Oil Filler Hole

Oil Drain Plug

Oil Filter

Fuel Filter

Air Filter

Belts

Coolant Level

Coolant Filler Hole

Coolant Drain

Spark / Glow Plugs

Alternator

Diagnostic Interface Connector

TRANSMISSION :

Fluid Dip-Stick

Filler Hole Fill through dip tube.

Drain Plug

SUSPENSION :

Bushings

Shock Absorbers

Air Springs N/A

Leveling Valves N/A

Grease Fittings

18




ACCESSIBILITY DATA

FORM

Bus Number: 0518

Date: 2-9-06

Component

Checked

Comments

HVAC :

A/C Compressor

Filters

Fans

ELECTRICAL SYSTEM :

Fuses

Batteries

Voltage regulator

Internal.

Voltage Converters

N/A

Lighting

MISCELLANEOUS :

Brakes

Handicap Lifts/Ramps

N/A

Instruments

Axles

Exhaust

Fuel System

OTHERS :
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1.2 SERVICING, PREVENTIVE MAINTENANCE, AND
REPAIR AND MAINTENANCE DURING TESTING

1.2-1. TEST OBJECTIVE

The objective of this test is to collect maintenance data about the servicing,
preventive maintenance, and repair.

1.2.-1l. TEST DESCRIPTION

The test will be conducted by operating the NBM and collecting the following data
on work order forms and a driver log.

1. Unscheduled Maintenance
a. Bus number
b. Date
c. Mileage
d. Description of malfunction
e. Location of malfunction (e.g., in service or undergoing inspection)
f. Repair action and parts used
g. Man-hours required

2. Scheduled Maintenance

Bus number

b. Date

c. Mileage

d. Engine running time (if available)
e. Results of scheduled inspections
f.
g
h

Q0

Description of malfunction (if any)
. Repair action and parts used (if any)
. Man-hours required

The buses will be operated in accelerated durability service. While typical items
are given below, the specific service schedule will be that specified by the manufacturer.

A. Service
1. Fueling
2. Consumable checks
3. Interior cleaning

B. Preventive Maintenance
4. Brake adjustments
5. Lubrication
6. 3,000 mi (or equivalent) inspection

20



7. QOil and filter change inspection
8. Major inspection
9. Tune-up

C. Periodic Repairs

Brake reline

Transmission change

Engine change

Windshield wiper motor change
Stoplight bulb change

Towing operations

Hoisting operations

Noobkwh =

1.2-1ll. DISCUSSION

Servicing and preventive maintenance were performed at manufacturer-specified
intervals. The following Scheduled Maintenance Form lists the mileage, items serviced,
the service interval, and amount of time required to perform the maintenance. Table 1
is a list of the lubricating products used in servicing. Finally, the Unscheduled
Maintenance List along with Unscheduled Maintenance-related photographs is included
in Section 5.7, Structural Durability. This list supplies information related to failures that
occurred during the durability portion of testing. The Unscheduled Maintenance List
includes the date and mileage at which the malfunction occurred, a description of the
malfunction and repair, and the time required to perform the repair.
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Table 1. STANDARD LUBRICANTS

The following is a list of Texaco lubricant products used in bus testing conducted by the
Penn State University Altoona Bus Testing Center:

ITEM PRODUCT CODE TEXACO DESCRIPTION

Engine oil #2112 URSA Super Plus SAE 30

Transmission oil #1866 Automatic Trans Fluid
Mercon/Dexron |l
Multipurpose

Gear oll #2316 Multigear Lubricant

EP SAE 80W90

Wheel bearing & #1935 Starplex Il
Chassis grease
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1.3 REPLACEMENT AND/OR REPAIR OF
SELECTED SUBSYSTEMS

1.3-1. TEST OBJECTIVE

The objective of this test is to establish the time required to replace and/or
repair selected subsystems.

1.3-1l. TEST DESCRIPTION

The test will involve components that may be expected to fail or require
replacement during the service life of the bus. In addition, any component that
fails during the NBM testing is added to this list. Components to be included
are:

1.  Transmission
2. Alternator

3. Starter

4. Batteries

5.

Windshield wiper motor

1.3-1ll. DISCUSSION

During the test, no additional components were removed for repair or
replacement.

At the end of the test, the remaining items on the list were removed and
replaced. The transmission assembly took 4.0 man-hours (two men 2.0 hrs) to
remove and replace. The time required for repair/replacement of the four
remaining components is given on the following Repair and/or Replacement
Form.

REPLACEMENT AND/OR REPAIR FORM

Subsystem Replacement Time
Transmission 4.00 man hours
Wiper Motor 0.50 man hours
Starter 0.50 man hours
Alternator 0.50 man hours
Batteries 1.00 man hours
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1.3 REPLACEMENT AND/OR REPAIR OF
SELECTED SUBSYSTEMS

TRANSMISSION REMOVAL AND REPLACEMENT
(4.00 MAN HOURS)

= e A ac IR

WIPER MOTOR REMOVAL AND REPLACEMENT
(0.50 MAN HOURS)

25



1.3 REPLACEMENT AND/OR REPAIR OF
SELECTED SUBSYSTEMS CONT.

STARTER REMOVAL AND REPLACEMENT
(0.50 MAN HOURS)

—

BATTERY REMOVAL AND REPLACEMENT
(1.00 MAN HOURS)
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2. RELIABILITY - DOCUMENTATION OF BREAKDOWN
AND REPAIR TIMES DURING TESTING

2-1. TEST OBJECTIVE

The objective of this test is to document unscheduled breakdowns, repairs, down
time, and repair time that occur during testing.

2-1l. TEST DESCRIPTION

Using the driver log and unscheduled work order forms, all significant
breakdowns, repairs, man-hours to repair, and hours out of service are recorded on the
Reliability Data Form.

CLASS OF FAILURES

Classes of failures are described below:

(a) Class 1: Physical Safety. A failure that could lead directly to
passenger or driver injury and represents a severe crash situation.

(b) Class 2: Road Call. A failure resulting in an en route interruption
of revenue service. Service is discontinued until the bus is replaced
or repaired at the point of failure.

(c) Class 3: Bus Change. A failure that requires removal of the bus from
service during its assignments. The bus is operable to a rendezvous
point with a replacement bus.

(d) Class 4: Bad Order. A failure that does not require removal of
the bus from service during its assignments but does degrade coach
operation. The failure shall be reported by driver, inspector, or
hostler.

2-11l. DISCUSSION

A listing of breakdowns and unscheduled repairs is accumulated during the
Structural Durability Test. The following Reliability Data Form lists all unscheduled
repairs under classes as defined above. These classifications are somewhat subjective
as the test is performed on a test track with careful inspections every two hours.
However, even on the road, there is considerable latitude on deciding how to handle
many failures.
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The classification of repairs according to subsystem is intended to emphasize
those systems which had persistent minor or more serious problems. The bus
submitted for testing encountered no failures during the Structural Durability Test.
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3. SAFETY - A DOUBLE-LANE CHANGE
(OBSTACLE AVOIDANCE)

3-I. TEST OBJECTIVE

The objective of this test is to determine handling and stability of the bus by
measuring speed through a double lane change test.

3-1l. TEST DESCRIPTION

The Safety Test is a vehicle handling and stability test. The bus will be operated
at SLW on a smooth and level test track. The bus will be driven through a double lane
change course at increasing speed until the test is considered unsafe or a speed of 45
mph is reached. The lane change course will be set up using pylons to mark off two 12
foot center to center lanes with two 100 foot lane change areas 100 feet apart. The bus
will begin in one lane, change to the other lane in a 100 foot span, travel 100 feet, and
return to the original lane in another 100 foot span. This procedure will be repeated,
starting first in the right-hand and then in the left-hand lane.

3-11l. DISCUSSION

The double-lane change was performed in both right-hand and left-hand
directions. The bus was able to safely negotiate the test course in both the right-hand
and left-hand directions up to the maximum test speed of 45 mph.
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SAFETY DATA FORM

Bus Number: 0518 Date: 2-2-06

Personnel: B.S., S.C. & T.S.

Temperature (°F): 35 Humidity (%): 93

Wind Direction: Calm Wind Speed (mph): Calm

Barometric Pressure (in.Hg): 29.91

SAFETY TEST: DOUBLE LANE CHANGE

Maximum safe speed tested for double-lane change to left 45 mph

Maximum safe speed tested for double-lane change to right 45 mph

Comments of the position of the bus during the lane change: A safe profile was

maintained through all portions of testing.

Comments of the tire/ground contact patch: Tire/ground contact was maintained

through all portions of testing.
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3. SAFETY
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4. PERFORMANCE - AN ACCELERATION, GRADEABILITY,
AND TOP SPEED TEST

4-1. TEST OBJECTIVE

The objective of this test is to determine the acceleration, gradeability, and top
speed capabilities of the bus.

4-1l. TEST DESCRIPTION

In this test, the bus will be operated at SLW on the skid pad at the PSBRTF. The
bus will be accelerated at full throttle from a standstill to a maximum "geared" or "safe"
speed as determined by the test driver. The vehicle speed is measured using a Correvit
non-contacting speed sensor. The times to reach speed between ten mile per hour
increments are measured and recorded using a stopwatch with a lap timer. The time to
speed data will be recorded on the Performance Data Form and later used to generate
a speed vs. time plot and gradeability calculations.

4-11l. DISCUSSION

This test consists of three runs in both the clockwise and counterclockwise
directions on the Test Track. Velocity versus time data is obtained for each run and
results are averaged together to minimize any test variability which might be introduced
by wind or other external factors. The test was performed up to a maximum speed of
50 mph. The fitted curve of velocity vs. time is attached, followed by the calculated
gradeability results. The average time to obtain 50 mph was 13.75 seconds.
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PERFORMANCE DATA FORM

Bus Number: 0518 Date: 2-2-06
Personnel: B.S., S.C. & T.S.

Temperature (°F): 37 Humidity (%): 93
Wind Direction: Calm Wind Speed (mph): Calm

Barometric Pressure (in.Hg): 29.91
_

Air Conditioning compressor-OFF __ Checked
Ventilation fans-ON HIGH __ Checked
Heater pump motor-Off _ Checked
Defroster-OFF _ Checked
Exterior and interior lights-ON __ Checked
Windows and doors-CLOSED ___ Checked

ACCELERATION, GRADEABILITY, TOP SPEED

Counter Clockwise Recorded Interval Times

Speed Run 1 Run 2 Run 3
10 mph 2.02 2.15 1.90
20 mph 3.77 4.24 3.84
30 mph 5.99 6.24 5.87
40 mph 9.68 9.84 9.43
Top Test 14.09 14.40 14.20
Speed(mph) 50

Clockwise Recorded Interval Times

Speed Run 1 Run 2 Run 3
10 mph 2.11 2.17 2.08
20 mph 3.88 4.14 3.86
30 mph 6.08 6.07 6.08
40 mph 9.36 9.28 9.30
Top Test 13.42 13.08 13.33
Speed(mph) 50
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0518.AcCC
PERFORMANCE SUMMARY SHEET
BUS MANUFACTURER :Starcraft BUS NUMBER :0518
BUS MODEL :Allstar-25 TEST DATE :2/2/06

TEST CONDITIONS :

TEMPERATURE (DEG F ) § 37.0
WIND DIRECTION : calm
WIND SPEED (MPH) f .0
HUMIDITY (%) : 93

BAROMETRIC PRESSURE (IN. HG) : 29.9

VEHICLE SPEED AVERAGE TIME (SEC)
(MPH) CCW DIRECTION CwW DIRECTION TOTAL
10.0 2.02 2.12 2:07
20.0 3495 3.96 3.96
30.0 6.03 6.08 6.006
40.0 9.65 9.31 9.48
50.0 14.23 13.28 13.75

VEHICLE SPEED TIME ACCELERATION MAX. GRADE
(MPH) (SEC) (FT/SECA2) (%)

1.0 .16 8.9 28.6

5.0 .85 3 26.8
10.0 1.76 # ok, 24.6
15.0 2.76 7.1 22.4
20.0 3.85 6.4 20.3
25.0 5.05 5.8 18.3
30.0 6.38 5.2 16.4
35.0 7.87 4.7 14.6
40.0 9,54 4.1 12.9
45.0 11.45 3.6 11.2
50.0 13.64 3.1 9.7

NOTE : Gradeability results were caiculated from performance

---—  test data. Actual sustained gradeability performance
for vehicles equiqped with auto transmission may be
Tower than the values indicated here.
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5. STRUCTURAL INTEGRITY

5.1 STRUCTURAL STRENGTH AND DISTORTION TESTS -
STRUCTURAL SHAKEDOWN TEST

5.1-1. DISCUSSION

The objective of this test is to determine certain static characteristics (e.g., bus
floor deflection, permanent structural deformation, etc.) under static loading conditions.

5.1-1l. TEST DESCRIPTION

In this test, the bus will be isolated from the suspension by blocking the vehicle
under the suspension points. The bus will then be loaded and unloaded up to a
maximum of three times with a distributed load equal to 2.5 times gross load. Gross
load is 150 Ib for every designed passenger seating position, for the driver, and for each
1.5 sq ft of free floor space. For a distributed load equal to 2.5 times gross load, place a
375-Ib load on each seat and on every 1.5 sq ft of free floor space. The first loading
and unloading sequence will "settle" the structure. Bus deflection will be measured at
several locations during the loading sequences.

5.1-1ll. DISCUSSION

This test was performed based on a maximum passenger capacity of 27 people
including the driver and one wheelchair position. The resulting test load is (27 x 375 Ib)
= 10,125 Ib + 600 Ibs (wheelchair position) = 10,725 Ibs. The load is distributed evenly
over the passenger space. Deflection data before and after each loading and unloading
sequence is provided on the Structural Shakedown Data Form.

The unloaded height after each test becomes the original height for the next test.
Some initial settling is expected due to undercoat compression, etc. After each loading
cycle, the deflection of each reference point is determined. The bus is then unloaded
and the residual (permanent) deflection is recorded. On the final test, the maximum
loaded deflection was 0.224 inches at reference point 9. The maximum permanent
deflection after the final loading sequence ranged from -0.003 inches at reference point
6 to 0.005 inches at reference points 1, 4 and 12.
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STRUCTURAL SHAKEDOWN DATA FORM

Bus Number: 0518 Date: 12-13-06

Personnel: D.L., E.L., K.D. & S.C. Temperature (°F): 65

Loading Sequence:

| o2

Test Load (Ibs): 10,725

o3

(check one)

Indicate Approximate Location of Each Reference Point

Right

Front

of

Bus

Left

Top View
A (in) B (in) B-A (in) C (in) C-A (in)
Reference Original Loaded Loaded Unloaded Permanent
Point No. Height Height Deflection Height Deflection

1 0 -.085 -.085 -.015 -.015
2 0 119 119 .012 .012
3 0 221 221 .052 .052
4 0 232 232 .039 .039
5 0 .205 .205 .024 .024
6 0 -.066 -.066 -.011 -.011
7 0 -.015 -.015 -.021 -.021
8 0 277 277 .068 .068
9 0 .269 .269 .045 .045
10 0 .244 244 .045 .045
11 0 123 123 .028 .028
12 0 -.009 -.009 -.011 -.011
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STRUCTURAL SHAKEDOWN DATA FORM

Bus Number: 0518

Date: 12-13-05

Personnel: D.L.,E.L., T.S. & S.C.

Temperature (°F):

Loading Sequence:

01 u2

Test Load (Ibs): 10,725

o3

(check one)

Indicate Approximate Location of Each Reference Point

Right

Front

of

Bus

Left

Top View
A (in) B (in) B-A (in) C (in) C-A (in)
Reference Original Loaded Loaded Unloaded Permanent
Point No. Height Height Deflection Height Deflection

1 -.015 -.086 -.071 -.020 .005
2 012 120 .108 .015 .003
3 .052 .228 176 .056 .004
4 .039 233 194 .044 .005
5 .024 .205 181 .027 .003
6 -.011 -.061 -.050 -.008 -.003
7 -.021 -.010 .011 -.023 .002
8 .068 .285 217 .070 .002
9 .045 .269 224 .047 .002
10 .045 245 .200 .046 .001
11 .028 124 .096 .032 .004
12 -.011 -.010 .001 -.016 .005
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5.1 STRUCTURAL SHAKEDOWN TEST

-}

DIAL INDICATORS IN POSITION
BUS LOADED TO 2.5 TIMES GVL
(10,725 LBS)
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5.2 STRUCTURAL STRENGTH AND DISTORTION
TESTS - STRUCTURAL DISTORTION

5.2-1. TEST OBJECTIVE

The objective of this test is to observe the operation of the bus subsystems when
the bus is placed in a longitudinal twist simulating operation over a curb or through a
pothole.

5.2-1l. TEST DESCRIPTION

With the bus loaded to GVWR, each wheel of the bus will be raised (one at a
time) to simulate operation over a curb and the following will be inspected:

Body

Windows

Doors

Roof vents

Special seating
Undercarriage
Engine

Service doors
Escape hatches
Steering mechanism

COxNIORwLWN =~

—

Each wheel will then be lowered (one at a time) to simulate operation through a pothole
and the same items inspected.

5.2-1ll. DISCUSSION

The test sequence was repeated ten times. The first and last test is with all
wheels level. The other eight tests are with each wheel 6 inches higher and 6 inches
lower than the other three wheels.

All doors, windows, escape mechanisms, engine, steering and handicapped
devices operated normally throughout the test. The undercarriage and body indicated
no deficiencies. Water leakage was observed during the test at the top of the rear door
between the door and the door frame. The results of this test are indicated on the
following data forms.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0518

Date: 12-14-05

Personnel: T.S., E.L., D.L. & S.C.

Temperature(°F): 65

Wheel Position : (check one

All wheels level = before o after

Left front o 6 in higher o 6 in lower
Right front 0 6 in higher 06 in lower
Right rear o 6 in higher 0 6 in lower
Left rear o 6 in higher 0 6 in lower
Right center o 6 in higher 0 6 in lower
Left center o 6 in higher o 6 in lower

Comments

= \Windows No deficiencies.

= Front Doors No deficiencies.

m Rear Doors

Leak at top between door and door frame.

= Escape Mechanisms/ Roof Vents No deficiencies.

= Engine No deficiencies.

= Handicapped Device/ Special
Seating

Not equipped with a handicap device.

= Undercarriage No deficiencies.

= Service Doors No deficiencies.

= Body No deficiencies.
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= Windows/ Body Leakage

No deficiencies.

= Steering Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0518

Date: 12-14-05

Personnel: T.S., E.L., D.L. & S.C.

Temperature(°F): 65

Wheel Position : (check one

All wheels level o before o after

Left front = 6 in higher o 6 in lower
Right front 0 6 in higher 06 in lower
Right rear o 6 in higher 0 6 in lower
Left rear o 6 in higher 0 6 in lower
Right center o 6 in higher 0 6 in lower
Left center o 6 in higher o 6 in lower

Comments

= \Windows No deficiencies.

= Front Doors No deficiencies.

m Rear Doors

Leak at top between door and door frame.

= Escape Mechanisms/ Roof Vents No deficiencies.

= Engine No deficiencies.

= Handicapped Device/ Special
Seating

Not equipped with a handicap device.

= Undercarriage No deficiencies.

= Service Doors No deficiencies.

= Body No deficiencies.
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= Windows/ Body Leakage

No deficiencies.

= Steering Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0518

Date: 12-14-05

Personnel: T.S., E.L., D.L. & S.C.

Temperature(°F): 65

Wheel Position : (check one

All wheels level o before o after

Left front o 6 in higher o 6 in lower
Right front = 6 in higher 06 in lower
Right rear o 6 in higher 0 6 in lower
Left rear o 6 in higher 0 6 in lower
Right center o 6 in higher 0 6 in lower
Left center o 6 in higher o 6 in lower

Comments

= \Windows No deficiencies.

= Front Doors No deficiencies.

m Rear Doors

Leak at top between door and door frame.

= Escape Mechanisms/ Roof Vents No deficiencies.

= Engine No deficiencies.

= Handicapped Device/ Special
Seating

Not equipped with a handicap device.

= Undercarriage No deficiencies.

= Service Doors No deficiencies.

= Body No deficiencies.
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= Windows/ Body Leakage

No deficiencies.

= Steering Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0518

Date: 12-14-05

Personnel: T.S., E.L., D.L. & S.C.

Temperature(°F): 65

Wheel Position : (check one

All wheels level o before o after

Left front o 6 in higher o 6 in lower
Right front 0 6 in higher 06 in lower
Right rear = 6 in higher 0 6 in lower
Left rear o 6 in higher 0 6 in lower
Right center o 6 in higher 0 6 in lower
Left center o 6 in higher o 6 in lower

Comments

= \Windows No deficiencies.

= Front Doors No deficiencies.

m Rear Doors

Leak at top between door and door frame.

= Escape Mechanisms/ Roof Vents No deficiencies.

= Engine No deficiencies.

= Handicapped Device/ Special
Seating

Not equipped with a handicap device.

= Undercarriage No deficiencies.

= Service Doors No deficiencies.

= Body No deficiencies.
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= Windows/ Body Leakage

No deficiencies.

= Steering Mechanism

No deficiencies.

48




DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0518

Date: 12-14-05

Personnel: T.S., E.L., D.L. & S.C.

Temperature(°F): 65

Wheel Position : (check one

All wheels level o before o after

Left front o 6 in higher o 6 in lower
Right front 0 6 in higher 06 in lower
Right rear o 6 in higher 0 6 in lower
Left rear = 6 in higher 0 6 in lower
Right center o 6 in higher 0 6 in lower
Left center o 6 in higher o 6 in lower

Comments

= \Windows No deficiencies.

= Front Doors No deficiencies.

m Rear Doors

Leak at top between door and door frame.

= Escape Mechanisms/ Roof Vents No deficiencies.

= Engine No deficiencies.

= Handicapped Device/ Special
Seating

Not equipped with a handicap device.

= Undercarriage No deficiencies.

= Service Doors No deficiencies.

= Body No deficiencies.
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= Windows/ Body Leakage

No deficiencies.

= Steering Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0518

Date: 12-14-05

Personnel: T.S., E.L., D.L. & S.C.

Temperature(°F): 65

Wheel Position : (check one

All wheels level o before o after

Left front o 6 in higher o 6 in lower
Right front 0 6 in higher 06 in lower
Right rear o 6 in higher 0 6 in lower
Left rear o 6 in higher = 6 in lower
Right center o 6 in higher 0 6 in lower
Left center o 6 in higher o 6 in lower

Comments

= \Windows No deficiencies.

= Front Doors No deficiencies.

m Rear Doors

Leak at top between door and door frame.

= Escape Mechanisms/ Roof Vents No deficiencies.

= Engine No deficiencies.

= Handicapped Device/ Special
Seating

Not equipped with a handicap device.

= Undercarriage No deficiencies.

= Service Doors No deficiencies.

= Body No deficiencies.
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= Windows/ Body Leakage

No deficiencies.

= Steering Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0518

Date: 12-14-05

Personnel: T.S., E.L., D.L. & S.C.

Temperature(°F): 65

Wheel Position : (check one

All wheels level o before o after

Left front o 6 in higher o 6 in lower
Right front 0 6 in higher 06 in lower
Right rear o 6 in higher = 6 in lower
Left rear o 6 in higher 0 6 in lower
Right center o 6 in higher 0 6 in lower
Left center o 6 in higher o 6 in lower

Comments

= \Windows No deficiencies.

= Front Doors No deficiencies.

m Rear Doors

Leak at top between door and door frame.

= Escape Mechanisms/ Roof Vents No deficiencies.

= Engine No deficiencies.

= Handicapped Device/ Special
Seating

Not equipped with a handicap device.

= Undercarriage No deficiencies.

= Service Doors No deficiencies.

= Body No deficiencies.
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= Windows/ Body Leakage

No deficiencies.

= Steering Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0518

Date: 12-14-05

Personnel: T.S., E.L., D.L. & S.C.

Temperature(°F): 65

Wheel Position : (check one

All wheels level o before o after

Left front o 6 in higher o 6 in lower
Right front 0 6 in higher = 6 in lower
Right rear o 6 in higher 0 6 in lower
Left rear o 6 in higher 0 6 in lower
Right center o 6 in higher 0 6 in lower
Left center o 6 in higher o 6 in lower

Comments

= \Windows No deficiencies.

= Front Doors No deficiencies.

m Rear Doors

Leak at top between door and door frame.

= Escape Mechanisms/ Roof Vents No deficiencies.

= Engine No deficiencies.

= Handicapped Device/ Special
Seating

Not equipped with a handicap device.

= Undercarriage No deficiencies.

= Service Doors No deficiencies.

= Body No deficiencies.
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= Windows/ Body Leakage

No deficiencies.

= Steering Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0518

Date: 12-14-05

Personnel: T.S., E.L., D.L. & S.C.

Temperature(°F): 65

Wheel Position : (check one

All wheels level o before o after

Left front o 6 in higher = 6 in lower
Right front 0 6 in higher 06 in lower
Right rear o 6 in higher 0 6 in lower
Left rear o 6 in higher 0 6 in lower
Right center o 6 in higher 0 6 in lower
Left center o 6 in higher o 6 in lower

Comments

= \Windows No deficiencies.

= Front Doors No deficiencies.

m Rear Doors

Leak at top between door and door frame.

= Escape Mechanisms/ Roof Vents No deficiencies.

= Engine No deficiencies.

= Handicapped Device/ Special
Seating

Not equipped with a handicap device.

= Undercarriage No deficiencies.

= Service Doors No deficiencies.

= Body No deficiencies.
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= Windows/ Body Leakage

No deficiencies.

= Steering Mechanism

No deficiencies.
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DISTORTION TEST INSPECTION FORM
(Note: Ten copies of this data sheet are required)

Bus Number: 0518

Date: 12-14-05

Personnel: T.S., E.L., D.L. & S.C.

Temperature(°F): 65

Wheel Position : (check one

All wheels level o before = after

Left front o 6 in higher o 6 in lower
Right front 0 6 in higher 06 in lower
Right rear o 6 in higher 0 6 in lower
Left rear o 6 in higher 0 6 in lower
Right center o 6 in higher 0 6 in lower
Left center o 6 in higher o 6 in lower

Comments

= \Windows

No deficiencies.

= Front Doors

No deficiencies.

m Rear Doors

Leak at top between door and door frame.

= Escape Mechanisms/ Roof Vents

No deficiencies.

= Engine

No deficiencies.

= Handicapped Device/ Special
Seating

Not equipped with a handicap device.

= Undercarriage

No deficiencies

= Service Doors

No deficiencies.

= Body

No deficiencies.

59




= Windows/ Body Leakage

No deficiencies.

= Steering Mechanism

No deficiencies.
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5.2 STRUCTURAL DISTORTION TEST

LEFT FRONT WHEEL SIX INCHES HIGHER
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5.3 STRUCTURAL STRENGTH AND DISTORTION
TESTS - STATIC TOWING TEST

5.3-1. TEST OBJECTIVE

The objective of this test is to determine the characteristics of the bus towing
mechanisms under static loading conditions.

5.3-1l. TEST DESCRIPTION

Utilizing a load-distributing yoke, a hydraulic cylinder is used to apply a static
tension load equal to 1.2 times the bus curb weight. The load will be applied to both the
front and rear, if applicable, towing fixtures at an angle of 20 degrees with the
longitudinal axis of the bus, first to one side then the other in the horizontal plane, and
then upward and downward in the vertical plane. Any permanent deformation or
damage to the tow eyes or adjoining structure will be recorded.

5.3-1ll. DISCUSSION

The test bus submitted for testing was not equipped with any type of tow eyes or
tow hooks, therefore, the Static Towing Test was not performed.

62



5.4 STRUCTURAL STRENGTH AND DISTORTION TESTS -
DYNAMIC TOWING TEST

5.4-1. TEST OBJECTIVE

The objective of this test is to verify the integrity of the towing fixtures and
determine the feasibility of towing the bus under manufacturer specified procedures.

5.4-1l. TEST DESCRIPTION

This test requires the bus be towed at curb weight using the specified equipment
and instructions provided by the manufacturer and a heavy-duty wrecker. The bus will
be towed for 5 miles at a speed of 20 mph for each recommended towing configuration.
After releasing the bus from the wrecker, the bus will be visually inspected for any
structural damage or permanent deformation. All doors, windows and passenger
escape mechanisms will be inspected for proper operation.

5.4-1l. DISCUSSION

The bus was towed using a heavy-duty wrecker. The towing interface was
accomplished by incorporating a hydraulic under lift. A front lift tow was performed.
Rear towing is not recommended. No problems, deformation, or damage was noted
during testing.
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DYNAMIC TOWING TEST DATA FORM

Bus Number: 0518 Date: 2-13-06

Personnel: T.S. & S.C.

Temperature (°F): 32 Humidity (%): 59

Wind Direction: NW Wind Speed (mph): 8

Barometric Pressure (in.Hg): 30.05

Inspect tow equipment-bus interface.

Comments: A safe and adequate connection was made between the tow equipment

and the bus.

Inspect tow equipment-wrecker interface.

Comments: A safe and adequate connection was made between the tow equipment

and the wrecker.

Towing Comments: A front lift tow was performed incorporating a hydraulic under

lift wrecker.

Description and location of any structural damage: None noted.

General Comments: No problems were encountered with the tow or towing

interface.
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5.4 DYNAMIC TOWING TEST

TOWING INTERFACE
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5.5 STRUCTURAL STRENGTH AND DISTORTION
TESTS - JACKING TEST

5.5-1. TEST OBJECTIVE

The obijective of this test is to inspect for damage due to the deflated tire, and
determine the feasibility of jacking the bus with a portable hydraulic jack to a height
sufficient to replace a deflated tire.

5.5-Il. TEST DESCRIPTION

With the bus at curb weight, the tire(s) at one corner of the bus are replaced with
deflated tire(s) of the appropriate type. A portable hydraulic floor jack is then positioned
in a manner and location specified by the manufacturer and used to raise the bus to a
height sufficient to provide 3-in clearance between the floor and an inflated tire. The
deflated tire(s) are replaced with the original tire(s) and the hack is lowered. Any
structural damage or permanent deformation is recorded on the test data sheet. This
procedure is repeated for each corner of the bus.

5.5-1ll. DISCUSSION

The jack used for this test has a minimum height of 8.75 inches. During the
deflated portion of the test, the jacking point clearances ranged from 8.8 inches to 20.1
inches. No deformation or damage was observed during testing. A complete listing of
jacking point clearances is provided in the Jacking Test Data Form.

JACKING CLEARANCE SUMMARY

Condition Frame Point Clearance
Front axle — one tire flat 15.3”
Rear axle — one tire flat 20.17
Rear axle — two tires flat 17.77
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JACKING TEST DATA FORM

Bus Number: 0518 Date: 12-7-05

Personnel: E.L. & D.L. Temperature (°F): 68

Record any permanent deformation or damage to bus as well as any difficulty
encountered during jacking procedure.

Jacking Pad Jacking Pad
Deflated Clearance Clearance
Tire Body/Frame Axle/Suspension Comments
(in) (in)
_ 17.3 %I 11.2%1
Right front 15.3“D 9.3“D None noted.
17.3 %I 11.3°1
Left front 15.3“D 9.3“D ‘
_ _ 20.2“1 11.4 %1
Right rear—outside 201“D 112“D “
20.2“1 11.4“1
Right rear—both 177D 89“D ‘
20.3 “I 11.4°1
Left rear—outside 201D 11.1“D “
20.3 “I 11.4°1
Left rear—both 17.7“D 8.8“D “
Right m|dQIe or NA NA
tag—outside
Right middle or
tag—both NA NA
Left .middle or tag— NA NA
outside
Left middle or tag—
both NA NA
Additional comments of any deformation or difficulty during jacking:
None noted.
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5.6 STRUCTURAL STRENGTH AND DISTORTION
TESTS - HOISTING TEST

5.6-I. TEST OBJECTIVE

The objective of this test is to determine possible damage or deformation caused
by the jack/stands.

5.6-1l. TEST DESCRIPTION

With the bus at curb weight, the front end of the bus is raised to a height sufficient
to allow manufacturer-specified placement of jack stands under the axles or jacking
pads independent of the hoist system. The bus will be checked for stability on the jack
stands and for any damage to the jacking pads or bulkheads. The procedure is
repeated for the rear end of the bus. The procedure is then repeated for the front and
rear simultaneously.

5.6-1ll. DISCUSSION

The test was conducted using four posts of a six-post electric lift and standard 19
inch jack stands. The bus was hoisted from the front wheel, rear wheel, and then the
front and rear wheels simultaneously and placed on jack stands.

The bus easily accommodated the placement of the vehicle lifts and jack stands
and the procedure was performed without any instability noted.
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HOISTING TEST DATA FORM

Bus Number: 0518 Date: 12-12-05

Personnel: T.S. & S.C. Temperature (°F): 66

Comments of any structural damage to the jacking pads or axles while both
the front wheels are supported by the jack stands:

None noted.

Comments of any structural damage to the jacking pads or axles while both
the rear wheels are supported by the jack stands:

None noted.

Comments of any structural damage to the jacking pads or axles while both
the front and rear wheels are supported by the jack stands:

None noted.
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5.7 STRUCTURAL DURABILITY TEST

5.7-1. TEST OBJECTIVE

The objective of this test is to perform an accelerated durability test that
approximates up to 25 percent of the service life of the vehicle.

5.7-1l. TEST DESCRIPTION

The test vehicle is driven a total of 7,500 miles; approximately 5,000 miles on the
PSBRTF Durability Test Track and approximately 2,500 miscellaneous other miles. The
test will be conducted with the bus operated under three different loading conditions. The
first segment will consist of approximately 3,000 miles with the bus operated at GVW. The
second segment will consist of approximately 1,500 miles with the bus operated at SLW.
The remainder of the test, approximately 3,000 miles, will be conducted with the bus loaded
to CW. If GVW exceeds the axle design weights, then the load will be adjusted to the axle
design weights and the change will be recorded. All subsystems are run during these tests
in their normal operating modes. All recommended manufacturers servicing is to be
followed and noted on the vehicle maintainability log. Servicing items accelerated by the
durability tests will be compressed by 10:1; all others will be done on a 1:1 mi/mi basis.
Unscheduled breakdowns and repairs are recorded on the same log as are any unusual
occurrences as noted by the driver. Once a week the test vehicle shall be washed down
and thoroughly inspected for any signs of failure.

5.7-11l. DISCUSSION

The Structural Durability Test was started on December 14, 2005 and was conducted
until February 1, 2006. The first 3,000 miles were performed at a GVW of 13,950 Ibs. and
completed on January 6, 2006. The next 1,500 mile SLW segment was performed at
12,500 Ibs and completed on January 16, 2006, and the final 3,000 mile segment was
performed at a CW of 9,510 Ibs and completed on February 1, 2006.

The following mileage summary presents the accumulation of miles during the
Structural Durability Test. The driving schedule is included, showing the operating duty
cycle. A detailed plan view of the Test Track Facility and Durability Test Track are attached
for reference. Also, a durability element profile detail shows all the measurements of the
different conditions. The test bus encountered no failures during the Structural Durability
Test.
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STARCRAFT - TEST BUS #0518
MILEAGE DRIVEN/RECORDED FROM DRIVERS= LOGS

DATE TOTAL TOTAL TOTAL
DURABILITY OTHER
TRACK MILES

12/12/05 TO 496.00 74.00 570.00
12/18/05
12/19/05 TO 801.00 138.00 939.00
12/25/05
12/26/05 TO 0.00 0.00 0.00
01/01/06
01/02/06 TO 703.00 309.00 1012.00
01/08/06
01/09/06 TO 889.00 875.00 1764.00
01/15/06
01/16/06 TO 972.00 728.00 1700.00
01/22/06
01/23/06 TO 1139.00 180.00 1319.00
01/29/06
01/30/06 TO 0.00 196.00 196.00
02/05/06

TOTAL 5000.00 2500.00 7500.00
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Table 4. Driving Schedule for Bus Operation on the Durability Test Track.

STANDARD OPERATING SCHEDULE

Monday through Friday

HOUR ACTION

Shift 1 midnight
1:40 am
1:50 am
2:00 am
3:35 am
3:45 am
4:05 am
5:40 am
5:50 am
6:00 am
740 am
7:50 am

Shift 2 8:00 am
9:40 am
9:50 am
10:00 am
11:35 am
11:45 am
12:05 pm
1:40 pm
1:50 pm
2:00 pm
3:40 pm
3:50 pm

Shift 3 : 4:00 pm
540 pm
5:50 pm
6:00 pm
7:40 pm
7:50 pm
8:05 pm
9:40 pm
9:50 pm
10:00 pm
11:40 pm
11:50 pm

. e,

MOUEODDOOUROOTMOUOEDOQOoOUEOQLDEOUTMODROLDLOO®

B—Break

C---Cycle all systems five times, visual inspection, driver's log enfries
D—>Drive bus as specified by procedure

F----Fuel bus, complete driver's log shift entries
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“PLAN VIEW OF PENN STATE BUS TESTING AND

RESEARCH FACILITY”
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6. FUEL ECONOMY TEST - A FUEL CONSUMPTION
TEST USING AN APPROPRIATE OPERATING CYCLE

6-. TEST OBJECTIVE

The objective of this test is to provide accurate comparable fuel consumption data
on transit buses produced by different manufacturers. This fuel economy test bears no
relation to the calculations done by the Environmental Protection Agency (EPA) to
determine levels for the Corporate Average Fuel Economy Program. EPA's calculations
are based on tests conducted under laboratory conditions intended to simulate city and
highway driving. This fuel economy test, as designated here, is a measurement of the
fuel expended by a vehicle traveling a specified test loop under specified operating
conditions. The results of this test will not represent actual mileage but will provide data
that can be used by recipients to compare buses tested by this procedure.

6-1l. TEST DESCRIPTION

This test requires operation of the bus over a course based on the Transit Coach
Operating Duty Cycle (ADB Cycle) at seated load weight using a procedure based on
the Fuel Economy Measurement Test (Engineering Type) For Trucks and Buses: SAE
1376 July 82. The procedure has been modified by elimination of the control vehicle
and by modifications as described below. The inherent uncertainty and expense of
utilizing a control vehicle over the operating life of the facility is impractical.

The fuel economy test will be performed as soon as possible (weather permitting)
after the completion of the GVW portion of the structural durability test. It will be
conducted on the bus test lane at the Penn State Test Facility. Signs are erected at
carefully measured points which delineate the test course. A test run will comprise 3
CBD phases, 2 Arterial phases, and 1 Commuter phase. An electronic fuel measuring
system will indicate the amount of fuel consumed during each phase of the test. The
test runs will be repeated until there are at least two runs in both the clockwise and
counterclockwise directions in which the fuel consumed for each run is within vV 4
percent of the average total fuel used over the 4 runs. A 20-minute idle consumption
test is performed just prior to and immediately after the driven portion of the fuel
economy test. The amount of fuel consumed while operating at normal/low idle is
recorded on the Fuel Economy Data Form. This set of four valid runs along with idle
consumption data comprise a valid test.
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The test procedure is the ADB cycle with the following four modifications:

1. The ADB cycle is structured as a set number of miles in a fixed time in the
following order: CBD, Arterial, CBD, Arterial, CBD, and Commuter. A
separate idle fuel consumption measurement is performed at the beginning
and end of the fuel economy test. This phase sequence permits the reporting
of fuel consumption for each of these phases separately, making the data
more useful to bus manufacturers and transit properties.

2. The operating profile for testing purposes shall consist of simulated transit
type service at seated load weight. The three test phases (figure 6-1) are: a
central business district (CBD) phase of 2 miles with 7 stops per mile and a
top speed of 20 mph; an arterial phase of 2 miles with 2 stops per mile and a
top speed of 40 mph; and a commuter phase of 4 miles with 1 stop and a
maximum speed of 40 mph. At each designated stop the bus will remain
stationary for seven seconds. During this time, the passenger doors shall be
opened and closed.

3. The individual ADB phases remain unaltered with the exception that 1 mile
has been changed to 1 lap on the Penn State Test Track. One lap is equal to
5,042 feet. This change is accommodated by adjusting the cruise distance
and time.

4. The acceleration profile, for practical purposes and to achieve better
repeatability, has been changed to "full throttle acceleration to cruise
speed".

Several changes were made to the Fuel Economy Measurement Test
(Engineering Type) For Trucks and Buses: SAE 1376 July 82:

1. Sections 1.1, and 1.2 only apply to diesel, gasoline, methanol, and any other
fuel in the liquid state (excluding cryogenic fuels).

1.1 SAE 1376 July 82 requires the use of at least a 16-gal fuel tank. Such
a fuel tank when full would weigh approximately 160 Ib. It is judged that a 12-gal tank
weighing approximately 120 Ib will be sufficient for this test and much easier for the
technician and test personnel to handle.
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1.2 SAE 1376 July 82 mentions the use of a mechanical scale or a
flowmeter system. This test procedure uses a load cell readout combination that
provides an accuracy of 0.5 percent in weight and permits on-board weighing of the
gravimetric tanks at the end of each phase. This modification permits the determination
of a fuel economy value for each phase as well as the overall cycle.

2. Section 2.1 applies to compressed natural gas (CNG), liquefied natural gas
(LNG), cryogenic fuels, and other fuels in the vapor state.

2.1 Alaminar type flowmeter will be used to determine the fuel
consumption. The pressure and temperature across the flow element will be monitored
by the flow computer. The flow computer will use this data to calculate the gas flow
rate. The flow computer will also display the flow rate (scfm) as well as the total fuel
used (scf). The total fuel used (scf) for each phase will be recorded on the Fuel
Economy Data Form.

3. Use both Sections 1 and 2 for dual fuel systems.

FUEL ECONOMY CALCULATION PROCEDURE

A. For diesel, gasoline, methanol and fuels in the liquid state.

The reported fuel economy is based on the following: measured test quantities--
distance traveled (miles) and fuel consumed (pounds); standard reference values--
density of water at 60EF (8.3373 Ibs/gal) and volumetric heating value of standard fuel;
and test fuel specific gravity (unitless) and volumetric heating value (BTU/gal). These
combine to give a fuel economy in miles per gallon (mpg) which is corrected to a
standard gallon of fuel referenced to water at 60EF. This eliminates fluctuations in fuel
economy due to fluctuations in fuel quality. This calculation has been programmed into
a computer and the data processing is performed automatically.

The fuel economy correction consists of three steps:

1.) Divide the number of miles of the phase by the number of pounds of fuel

consumed
total miles
phase  miles per phase per run
CBD 1.9097 5.7291
ART 1.9097 3.8193
COM 3.8193 3.8193
FEomin, = Observed fuel economy = __miles
Ib of fuel
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2)

3)

4)

Convert the observed fuel economy to miles per gallon [mpg] by multiplying
by the specific gravity of the test fuel Gs (referred to water) at 60EF and
multiply by the density of water at 60EF

where Gs = Specific gravity of test fuel at 60EF (referred to water)
Gw =8.3373 Ib/gal

Correct to a standard gallon of fuel by dividing by the volumetric heating
value of the test fuel (H) and multiplying by the volumetric heating value of
standard reference fuel (Q). Both heating values must have the same units.

FEc = FEompg X Q

H

where

H = Volumetric heating value of test fuel [BTU/gal]

Q = Volumetric heating value of standard reference fuel
Combining steps 1-3 yields

==> FEc = miles x (Gs xGw)x Q
Ibs H

Covert the fuel economy from mpg to an energy equivalent of miles per
BTU. Since the number would be extremely small in magnitude, the energy
equivalent will be represented as miles/BTUx10°.

Eq = Energy equivalent of converting mpg to mile/BTUx10°.

Eq = ((mpg)/(H))x10°

B. CNG, LNG, cryogenic and other fuels in the vapor state.

The reported fuel economy is based on the following: measured test quantities--
distance traveled (miles) and fuel consumed (scf); density of test fuel, and volumetric
heating value (BTU/Ib) of test fuel at standard conditions (P=14.73 psia and T=60 EF).
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These combine to give a fuel economy in miles per Ib. The energy equivalent
(mile/BTUx10°) will also be provided so that the results can be compared to buses that
use other fuels.

1)

2)

where

3)

where

Divide the number of miles of the phase by the number of standard cubic
feet (scf) of fuel consumed.

total miles
phase  miles per phase per run
CBD 1.9097 5.7291
ART 1.9097 3.8193
COM 3.8193 3.8193
FEomiiscf = Observed fuel economy = ___miles
scf of fuel

Convert the observed fuel economy to miles per Ib by dividing FEo by the
density of the test fuel at standard conditions (Lb/ft%).

Note: The density of test fuel must be determined at standard
conditions as described above. If the density is not defined at the
above standard conditions, then a correction will be needed before the
fuel economy can be calculated.

FEOmmb =FEo/Gm

Gm = Density of test fuel at standard conditions

Convert the observed fuel economy (FEomi/lb) to an energy equivalent of
(miles/BTUx10°) by dividing the observed fuel economy (FEomi/lb) by the
heating value of the test fuel at standard conditions.

Eq = ((FEomi/lb)/H)x10°

Eq = Energy equivalent of miles/Ib to mile/BTUx10°
H = Volumetric heating value of test fuel at standard conditions
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6-11l. DISCUSSION

This is a comparative test of fuel economy using unleaded gasoline fuel with a
heating value of 20,025.0 btu/lb. The driving cycle consists of Central Business District
(CBD), Arterial (ART), and Commuter (COM) phases as described in 6-1l. The fuel
consumption for each driving cycle and for idle is measured separately. The results are
corrected to a reference fuel with a volumetric heating value of 127,700.0 btu/gal.

An extensive pretest maintenance check is made including the replacement of all
lubrication fluids. The details of the pretest maintenance are given in the first three
Pretest Maintenance Forms. The fourth sheet shows the Pretest Inspection. The next
sheet shows the correction calculation for the test fuel. The next four Fuel Economy
Forms provide the data from the four test runs. Finally, the summary sheet provides the
average fuel consumption. The overall average is based on total fuel and total mileage
for each phase. The overall average fuel consumption values were; CBD — 6.39 mpg,
ART - 6.90 mpg, and COM — 10.17 mpg. Average fuel consumption at idle was 4.10
Ib/hr (0.65 gph).
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FUEL ECONOMY PRE-TEST MAINTENANCE FORM

Bus Number: 0518 Date: 1-30-06

SLW (Ibs): 12,500

Personnel: T.S., E.L. & D.L.

FUEL SYSTEM OK Date Initials
Install fuel measurement system 1/30/06 T.S.
Replace fuel filter 1/30/06 T.S.
Check for fuel leaks 1/30/06 T.S.
Specify fuel type (refer to fuel analysis) Gasoline
Remarks: None noted.

BRAKES/TIRES OK Date Initials
Inspect hoses 1/30/06 T.S.
Inspect brakes 1/30/06 T.S.
Relube wheel bearings 1/30/06 T.S.
Check tire inflation pressures (mfg. specs.) 1/30/06 T.S.
Remarks: None noted.

COOLING SYSTEM OK Date Initials

Check hoses and connections 1/30/06 D.L.
Check system for coolant leaks 1/30/06 D.L.

Remarks: None noted.
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FUEL ECONOMY PRE-TEST MAINTENANCE FORM (page 2)

Bus Number: 0518 Date: 1-30-06
Personnel: T.S., E.L. & D.L.
ELECTRICAL SYSTEMS OK Date Initials

Check battery 1/30/06 T.S.
Inspect wiring 1/30/06 T.S.
Inspect terminals 1/30/06 T.S.
Check lighting 1/30/06 T.S.
Remarks: None noted.

DRIVE SYSTEM OK Date Initials
Drain transmission fluid 1/30/06 D.L.
Replace filter/gasket 1/30/06 E.L.
Check hoses and connections 1/30/06 D.L.
Replace transmission fluid 1/30/06 E.L.
Check for fluid leaks 1/30/06 E.L.
Remarks: None noted.

LUBRICATION OK Date Initials
Drain crankcase oll 1/30/06 E.L.
Replace filters 1/30/06 D.L.
Replace crankcase oil 1/30/06 T.S.
Check for oil leaks 1/30/06 E.L.
Check oil level 1/30/06 T.S.
Lube all chassis grease fittings 1/30/06 E.L.
Lube universal joints 1/30/06 E.L.
Replace differential lube including axles 1/30/06 D.L.

Remarks: None noted.
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FUEL ECONOMY PRE-TEST MAINTENANCE FORM (page 3)

Bus Number: 0518 Date: 1-30-06
Personnel: T.S., E.L. & D.L.
EXHAUST/EMISSION SYSTEM OK Date Initials
Check for exhaust leaks 1/30/06 T.S.
Remarks: None noted.
ENGINE OK Date Initials
Replace air filter 1/30/06 E.L.
Inspect air compressor and air system N/A 1/30/06 E.L.
Inspect vacuum system, if applicable 1/30/06 D.L.
Check and adjust all drive belts 1/30/06 E.L.
Check cold start assist, if applicable N/A | 1/30/06 E.L.
Remarks: None noted.
STEERING SYSTEM OK Date Initials
Check power steering hoses and connectors 1/30/06 E.L.
Service fluid level 1/30/06 E.L.
Check power steering operation 1/30/06 E.L.
Remarks: None noted.
OK Date Initials
Ballast bus to seated load weight 1/30/06 T.S.
TEST DRIVE OK Date Initials
Check brake operation 1/30/06 T.S.
Check transmission operation 1/30/06 T.S.

Remarks: None noted.
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FUEL ECONOMY PRE-TEST INSPECTION FORM

Bus Number: 0518 Date: 1-31-06
Personnel: T.S. & S.C.
_
PRE WARM-UP If OK, Initial
Fuel Economy Pre-Test Maintenance Form is complete T.S.
Cold tire pressure (psi): Front 80 Middle N/A Rear 80 T.S.
Tire wear: T.S.
Engine oil level T.S.
Engine coolant level T.S.
Interior and exterior lights on, evaporator fan on T.S.
Fuel economy instrumentation installed and working properly. T.S.
Fuel line -- no leaks or kinks T.S.
Speed measuring system installed on bus. Speed indicator S.C.&T.S.
installed in front of bus and accessible to TECH and Driver.
Bus is loaded to SLW T.S.
WARM-UP If OK, Initial
Bus driven for at least one hour warm-up S.C.
No extensive or black smoke from exhaust S.C.
POST WARM-UP If OK, Initial
Warm tire pressure (psi): Front 80 Middle N/A Rear 80 T.S.
Environmental conditions T.S.
Average wind speed <12 mph and maximum gusts <15 mph
Ambient temperature between 30°F(-1C°) and 90°F(32°C)
Track surface is dry
Track is free of extraneous material and clear of
interfering traffic
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0518.FUL
FUEL ECONOMY SUMMARY SHEET

BUS MANUFACTURER :Starcraft BUS NUMBER :0518

BUS MODEL :Allstar-25 TEST DATE :1/31/06

FUEL TYPE . GASOLINE

SP. GRAVITY : 7512

HEATING VALUE : 20025.00 BTU/Lb

standard Conditions : 60 deg F and 14.7 psi

Density of water : 8.3373 Tb/gallon at 60 deg F

CYCLE TOTAL FUEL TOTAL MILES FUEL ECONOMY FUEL ECONOMY
USED (Lb) M/Lb(Measured)  MPG(Corrected)

Run # :1, CCW

CBD 5.65 5.73 1.01 6.42

ART 3.44 3.82 1411 7.03

coMm 2.37 3.82 1.61 10.20

TOTAL  11.46 13.37 1.17 7.38

Run # :2, CwW

CBD 5.57 5.73 1.03 6.51

ART 3.48 3.82 1.10 6.95

COM 2.40 3.82 1.59 10.07

TOTAL  11.45 13.37 1.17 7.39

Run # :3, CCW

CBD 5.69 5.73 1.01 6.37

ART 3.53 3.82 1.08 6.85

CoM 2.39 3.82 1.60 10.11

TOTAL  11.61 13.37 1.15 7.29

Run # :4, CW

CBD 5.79 5.73 .99 6.26

ART 3.57 3.82 1.07 6.77

CcoM 2.35 3.82 1.63 10.28

TOTAL  11.71 13.37 1.14 7.22

First 20 Minutes Data : 1.36 Lb Last 20 Minutes Data : 1.37 Lb
average Idle Consumption : 4.10 Lb/Hr

RUN CONSISTENCY: % Difference from overall average of total fuel used

Run1: .8 Run 2 : .9 Run 3 @ -.5 Run 4 : -1.3
SUMMARY

Average Idle Consumption i .65 G/Hr

Average CBD Phase Consumption i 6.39 MPG

average Arterial Phase Consumption : 6.90 MPG
Average Commuter Phase Consumption : 10.17 MPG
overall Average Fuel Consumption : 7.32 MPG
overall Average Fuel Consumption : 58.37 Miles/ Million BTU
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7. NOISE

7.1 INTERIOR NOISE AND VIBRATION TESTS

7.1-1. TEST OBJECTIVE

The objective of these tests is to measure and record interior noise levels and
check for audible vibration under various operating conditions.

7.1-1l. TEST DESCRIPTION

During this series of tests, the interior noise level will be measured at several
locations with the bus operating under the following three conditions:

1. With the bus stationary, a white noise generating system shall provide a uniform
sound pressure level equal to 80 dB(A) on the left, exterior side of the bus. The
engine and all accessories will be switched off and all openings including doors
and windows will be closed. This test will be performed at the ABTC.

2. The bus accelerating at full throttle from a standing start to 35 mph on a level
pavement. All openings will be closed and all accessories will be operating during
the test. This test will be performed on the track at the Test Track Facility.

3. The bus will be operated at various speeds from 0 to 55 mph with and without
the air conditioning and accessories on. Any audible vibration or rattles will be
noted. This test will be performed on the test segment between the Test Track
and the Bus Testing Center.

All tests will be performed in an area free from extraneous sound-making sources
or reflecting surfaces. The ambient sound level as well as the surrounding weather
conditions will be recorded in the test data.

7.1-11l. DISCUSSION

This test is performed in three parts. The first part exposes the exterior of the
vehicle to 80.0 dB(A) on the left side of the bus and the noise transmitted to the interior
is measured. The overall average of the six measurements was 48..0 dB(A); ranging
from 47.1 dB(A) at the rear passenger seats to 50.9 dB(A) at the driver's seat. The
interior ambient noise level for this test was < 34.0 dB(A).

The second test measures interior noise during acceleration from 0 to 35 mph.
This noise level ranged from 69.4 dB(A) at the front passenger seats to 71.7 dB(A) at
the rear passenger seats. The overall average was 71.0 dB(A). The interior ambient
noise level for this test was 38.6 dB(A).
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The third part of the test is to listen for resonant vibrations, rattles, and other noise
sources while operating over the road. No vibrations or rattles were noted.
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INTERIOR NOISE TEST DATA FORM
Test Condition 1: 80 dB(A) Stationary White Noise

Bus Number: 0518 Date: 2/8/06

Personnel: T.S. & S.C.

Temperature (°F): 33 Humidity (%): 67

Wind Speed (mph): Calm Wind Direction: Calm

Barometric Pressure (in.Hg): 30.10

Initial Sound Level Meter Calibration: = checked by: S.C.

Interior Ambient Exterior Ambient
Noise Level dB(A): < 34.0 Noise Level dB(A): 45.1

Microphone Height During Testing (in): 48.0

Measurement Location Measured Sound Level dB(A)
Driver's Seat 50.9
Front Passenger Seats 47.6
In Line with Front Speaker 47.8
In Line with Middle Speaker 47.6
In Line with Rear Speaker 47.2
Rear Passenger Seats 471

Final Sound Level Meter Calibration: = checked by: S.C.

Comments: All readings taken in the center aisle.
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INTERIOR NOISE TEST DATA FORM
Test Condition 2: 0 to 35 mph Acceleration Test

Bus Number: 0518 Date: 2-2-06

Personnel: B.S., S.C. & T.S.

Temperature (°F): 37 Humidity (%): 93

Wind Speed (mph): Calm Wind Direction: Calm

Barometric Pressure (in.Hg): 29.91

Initial Sound Level Meter Calibration: = checked by: S.C.

Interior Ambient Exterior Ambient
Noise Level dB(A): 38.6 Noise Level dB(A): 53.2

Microphone Height During Testing (in): 48.0

Measurement Location Measured Sound Level dB(A)
Driver's Seat 71.5
Front Passenger Seats 69.4
Middle Passenger Seats 71.5
Rear Passenger Seats 71.7

Final Sound Level Meter Calibration: = checked by: S.C.

Comments: All readings taken in the center aisle.
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INTERIOR NOISE TEST DATA FORM
Test Condition 3: Audible Vibration Test

Bus Number: 0518 Date: 2-2-06

Personnel: B.S., S.C. & T.S.

Temperature (°F): 37 Humidity (%): 93

Wind Speed (mph): Calm Wind Direction: Calm

Barometric Pressure (in.Hg): 29.91

Describe the following possible sources of noise and give the relative location on the
bus.

Source of Noise Location
Engine and Accessories None noted.
Windows and Doors None noted.
Seats and Wheel Chair lifts None noted.

Comment on any other vibration or noise source which may have occurred

that is not described above: None noted.
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7.1 INTERIOR NOISE TEST

TEST BUS SET-UP FOR 80 dB(A)
INTERIOR NOISE TEST
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7.2 EXTERIOR NOISE TESTS

7.2-1. TEST OBJECTIVE

The objective of this test is to record exterior noise levels when a bus is operated
under various conditions.

7.2-1l. TEST DESCRIPTION

In the exterior noise tests, the bus will be operated at a SLW in three different
conditions using a smooth, straight and level roadway:

1. Accelerating at full throttle from a constant speed at or below 35 mph and just
prior to transmission up shift.

2. Accelerating at full throttle from standstill.

3. Stationary, with the engine at low idle, high idle, and wide open throttle.

In addition, the buses will be tested with and without the air conditioning and all
accessories operating. The exterior noise levels will be recorded.

The test site is at the PSBRTF and the test procedures will be in accordance with
SAE Standards SAE J366b, Exterior Sound Level for Heavy Trucks and Buses. The test
site is an open space free of large reflecting surfaces. A noise meter placed at a
specified location outside the bus will measure the noise level.

During the test, special attention should be paid to:

1. The test site characteristics regarding parked vehicles, signboards,
buildings, or other sound-reflecting surfaces

2. Proper usage of all test equipment including set-up and calibration

3. The ambient sound level

7.2-111. DISCUSSION

The Exterior Noise Test determines the noise level generated by the vehicle under
different driving conditions and at stationary low and high idle, with and without air
conditioning and accessories operating. The test site is a large, level, bituminous paved
area with no reflecting surfaces nearby.

With an exterior ambient noise level of 51.6 dB(A), the average test result obtained

while accelerating from a constant speed was 73.2 dB(A) on the right side and 73.0
dB(A) on the left side.
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When accelerating from a standstill with an exterior ambient noise level of 53.7
dB(A), the average of the results obtained were 72.7 dB(A) on the right side and 71.4
dB(A) on the left side.

With the vehicle stationary and the engine, accessories, and air conditioning on,
the measurements averaged 48.0 dB(A) at low idle, 56.2 dB(A) at high idle, and 67.1
dB(A) at wide open throttle. With the accessories and air conditioning off, the readings
averaged 0.5 dB(A) higher at low idle, 0.8 dB(A) higher at high idle, and 0.3 dB(A)
higher at wide open throttle. The exterior ambient noise level measured during this test
was 50.9 dB(A).
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EXTERIOR NOISE TEST DATA FORM
Accelerating from Constant Speed

Bus Number: 0518

Date: 2-2-06

Personnel: B.S., S.C. & T.S.

Temperature (°F): 41

Humidity (%): 85

Wind Speed (mph): 5

Wind Direction: SW

Barometric Pressure (in.Hg): 29.91

Verify that microphone height is 4 feet, wind speed is less than 12 mph and ambient
temperature is between 30°F and 90°F: = checked by: S.C.

Initial Sound Level Meter Calibration: = checked by: S.C.

Exterior Ambient Noise Level dB(A): 51.6

Accelerating from Constant Speed
Curb (Right) Side

Accelerating from Constant Speed
Street (Left) Side

Run # Measured Noise Run # Measured Noise Level
Level dB(A) dB(A)
1 72.6 1 73.2
2 72.4 2 72.7
3 73.0 3 72.5
4 73.2 4 72.6
5 73.1 5 72.7

Average of two highest actual
noise levels = 73.2 dB(A)

Comments: None noted.

== |

Final Sound Level Meter Calibration Check: = checked by: S.C.

== |

Average of two highest actual
noise levels = 73.0 dB(A)
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EXTERIOR NOISE TEST DATA FORM
Accelerating from Standstill

Bus Number: 0518 Date: 2-2-06
Personnel: B.S., S.C. & T.S.

Temperature (°F): 41 Humidity (%): 85
Wind Speed (mph): 5 Wind Direction: SW

Barometric Pressure (in.Hg): 29.91

Verify that microphone height is 4 feet, wind speed is less than 12 mph and ambient
temperature is between 30°F and 90°F: = checked by: S.C.

Initial Sound Level Meter Calibration: = checked by: S.C.

Exterior Ambient Noise Level dB(A): 53.7

Accelerating from Standstill Accelerating from Standstill
Curb (Right) Side Street (Left) Side
Run # Measured Noise Run # Measured
Level dB(A) Noise Level

dB(A)
1 72.4 1 71.3
2 72.9 2 71.4
3 72.1 3 71.0
4 72.5 4 71.3
5 72.4 5 71.2

Average of two highest actual noise Average of two highest actual noise

levels = 72.7 dB(A) levels = 71.4 dB(A)

=

Final Sound Level Meter Calibration Check: = checked by: S.C.

== |

Comments: None noted.
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EXTERIOR NOISE TEST DATA FORM

Stationary

Bus Number: 0518

Date: 2-2-06

Personnel: B.S., S.C. & T.S.

Temperature (°F): 41

Humidity (%): 85

Wind Speed (mph): 5

Wind Direction: SW

Barometric Pressure (in.Hg): 29.91

Verify that microphone height is 4 feet, wind speed is less than 12 mph and ambient
temperature is between 30°F and 90°F: = checked by: S.C.

Initial Sound Level Meter Calibration: = checked by: S.C.

Exterior Ambient Noise Level dB(A): 50.9

Accessories and Air Conditioning ON

Curb (Right) Side Street (Left) Side
Throttle Position Engine RPM dB(A) db(A)
Measured Measured
Low Idle 703 47.8 48.2
High Idle 2,050 54.3 58.1
Wide Open Throttle 3,602 67.0 67.2

Accessories and Air Conditioning OFF

Comments: None noted.

Final Sound Level Meter Calibration Check: = checked by: S.C.

== |

Curb (Right) Side Street (Left) Side
Throttle Position Engine RPM dB(A) db(A)
Measured Measured
Low Idle 750 48.0 49.0
High Idle 2,153 54.7 59.3
Wide Open Throttle 3,651 66.9 67.8

|
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7.2 EXTERIOR NOISE TESTS

TEST BUS UNDERGOING EXTERIOR NOISE TESTING

AI‘IIIII
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VIRGINIA’S BUS COMPANY

WARRANTY INFORMATION

SONNY MERRYMAN, INC. WILL SERVE AS THE FIRST POINT
OF CONTACT FOR ALL WARRANTY RELATED CONCERNS AND
SERVICE SCHEDULING. SONNY MERRYMAN, INC. OFFERS
SERVICE LOCATIONS IN LYNCHBURG (SERVING CENTRAL
AND SOUTHWEST VIRGINIA), MANASSAS (SERVING
NORTHERN VIRGINIA AND WASHINGTON, DC) RICHMOND
(SERVING THE GREATER RICHMOND AREA) AND
CHESAPEAKE (SERVING TIDEWATER)

All chassis warranty work will be performed by a local
Chassis dealer with prior approval from Sonny Merryman, Inc.

All body and aftermarket warranty work will be performed by
Sonny Merryman, Inc., the vehicle recipient or a local dealer
with prior approval by Sonny Merryman, Inc.

800-533-1006



STARCRAFT BUS*

a division of Forest River, Inc.

STARCRAFT COMMERCIAL BUS WARRANTY

NOTICE

Please return the warranty registration card to register the warranty with STARCRAFT BUS so that Starcraft Bus may record your rights
under this limited warranty and to assure prompt assistance. Your dealer will provide the warranty card for you to sign. If you do not
remember signing a STARCRAFT BUS warranty card at the time of delivery, please contact your dealer.

1. Who Warrants the product

The product, as described and limited here, is warranted by the manufacturer and installer of the body: STARCRAFT BUS, Division
of Forest River, Inc., hereinafter referred to as STARCRAFT BUS, 2367 Century Drive, Goshen, IN; an Indiana Corporation; and is
administered by the STARCRAFT BUS Customer Service Dept., Goshen, Indiana 46528.

2. Who Is Covered
STARCRAFT BUS, the warrantor, extends this limited warranty to the original owner of the vehicle during the WARRANTY PERIOD.

3. What Is Covered

STARCRAFT BUS, your warrantor, extends the following limited warranty to you, which limited warranty covers your conversion only as
to material defects in all materials and workmanship supplied by or performed by STARCRAFT BUS.

4. Warranty Period

The STARCRAFT BUS limited warranty is for a period of one (1) year from the date of first delivery or 12,000 miles for the Xpress;
Starquest; Starlite; Allstar; Allstar XL; MVP; Ultrastar, and the XLT, whichever occurs first, except for other coverages listed under “Other
Warranties that may Apply" and items listed under “Exclusions and Limitations” and “Limits of the Warranty.”

5. Extended Warranty on Structural ltems

Warrantor warrants to the original purchaser for a period of five (5) years from the date of first delivery or 100,000 miles, whichever comes
first, that this produce shall be free of SUBSTANTIAL DEFECTS arising out of or relating to the structural portion of the product. THIS
STRUCTURAL WARRANTY IS INTENDED TO COVER ONLY THE PERFORMANCE OF THE STEEL CAGE STRUCTURE OF THE
BUS BODY for the Xpress; Starquest; Starlite; Allstar; Allstar XL; MVP; Ultrastar, and the XLT.

Custom paint and/or tape application, if performed by STARCRAFT BUS, is warranted to be free of substantial defects in workmanship
and materials provided by STARCRAFT BUS for one (1) year (12 months) from date of original purchase.

6. Other Warranties That May Apply

STARCRAFT BUS does not warrant the base vehicle itself. The vehicle engine, chassis, drive train, suspension system, battery, and
other chassis components are covered by a separate warranty offered by the manufacturer of the vehicle and administered by the
manufacturer's authorized dealers. The tire manufacturer separately warrants tires. Examples of other manufacturer warranties, which
may include the following, but not limited to:

* Electrical Components
* Air Conditioning and Heater(s)
* Wheelchair Restraints and Wheelchair Lifts

For a complete list of items and their respective warrantor, please contact Starcraft Bus Customer Service Department.

7. Owner’s Responsibility

Proper maintenance and cleaning of the exterior and interior of the vehicle is the responsibility of the owner. See the owner’s
manual for proper care instructions. Defects or damage as a result of improper care or maintenance are not covered by the warranty.

8. Exclusions and Limitations

Damage caused by abuse, misuse, neglect, failure to observe reasonable and required maintenance practices, acid rain, accidents,
natural disasters, acts of war and normal wear and tear and facing of fabrics, carpeting and/or fiberglass are not covered. Light bulbs and
fuses are not covered.

Damage or deterioration to the physical appearance of the unit if such damage is the result of normal use, wear and tear, or exposure to
the elements.

Damages that may occur to the chassis, frame, other parts or components that occur due to overloading will not be covered and may
invalidate portions of the STARCRAFT BUS warranty.

Cosmetic or surface corrosion resulting from stone chips or scratches in paint are not covered.

STARCRAFT BUS does not cover accessories covered by their own manufacturer’s warranties. Those items listed in paragraph 6 above
are not covered or warranted by STARCRAFT BUS.
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Replacement parts provided under terms of the warranty will whenever possible, match original equipment. When necessary,
STARCRAFT BUS will substitute parts of comparable function and value. Defective items may be replaced with new, remanufactured,
reconditioned or repaired components.

Modifications, alterations or repairs performed by unauthorized personnel may invalidate portions of the STARCRAFT BUS warranty.
In addition, USING THIS VEHICLE TO TOW ANOTHER VEHICLE IS PROHIBITED AND MAY VOID WARRANTY. Contact STARCRAFT
BUS Customer Service before you make any changes.

9. Recovery Limitations

NO PERSON SHALL BE ENTITLED TO RECOVER FROM WARRANTOR FOR ANY CONSEQUENTIAL OR INCIDENTAL DAMAGES
ARISING OUT OF OR RELATING TO ANY DEFECT IN THE PRODUCT. These limitations include, but are not limited to, loss of time;
loss of use; loss of revenues, salaries or commissions; towing charges; bus fares; car rentals; gasoline expenses; telephone charges;
inconvenience or other incidental damages.

10. How to get warranty service

To obtain warranty service, contact or visit the dealership where you originally purchased your vehicle or another warranty service facility
designated by STARCRAFT BUS. Have the dealership contact Starcraft bus Customer Service Department for authorization to have a
warranty claim submitted. If you or your dealer has moved, or if your dealer is no longer in business, contact STARCRAFT BUS Customer
Service Department (see address and telephone numbers below) for the name of a STARCRAFT BUS dealer nearest you. Your claim
must be made within 30 days of the discovery of the defect. Based on the determination of STARCRAFT BUS, and subject to the terms
of the warranty, the warranty repair work will be authorized by STARCRAFT BUS.

All warranty claims must be reported within the warranty period. Warranty personnel must authorize all warranty service prior to perfor-
mance. Warranty service may be reported directly to the warrantor or to one of their authorized dealers. If warranty personnel approve
warranty service, you must leave the unit at the appropriate warranty service location for a sufficient time to perform service.

11. Who Performs Warranty Service

The best place to obtain warranty service is at the dealership where you originally purchased your bus. If the dealership cannot
perform the service work, they should call STARCRAFT BUS Customer Service Department for assistance (see number below). If you are
unable to visit your original dealer, contact STARCRAFT BUS Customer Service Department (address below) for the name and location
of a STARCRAFT BUS dealer near you.

12, Dispute Resolution

Should you be unable to resolve a disagreement with your dealer regarding your right to pursue warranty coverage for a needed
repair, contact the STARCRAFT BUS Customer Service Department (see address below). If a dispute about warranty service arises
between STARCRAFT BUS and you, the owner, the disagreement will be resolved in accordance with the customary procedures of the
American Arbitration Association relating to commercial transactions, or the dispute will be submitted to a panel of three (3) arbitrators for
decision. The panel will be made up of one member appointed by STARCRAFT BUS, one member appointed by the complainant/owner,
and one member from the arbitrators group mentioned above. Any and all legal remedies shall be available to the owner after pursuing this
informal dispute resolution if a ruling is entered against STARCRAFT BUS and STARCRAFT BUS fails to abide by the ruling.
The expenses of arbitration will be paid by the party against whom the arbitrator(s) rule.

13. Limits Of Warranty

This written statement of limited warranty represents the entire warranty authorized and offered by STARCRAFT BUS. There are no
warranties or representations beyond those expressed in this written document. Any dealership, salesperson or agent cannot amend
it. It expressly limits all warranties, including, but not limited to, by way of specification, both express and implied warranties, including
warranties or merchantability and fitness for a particular purpose along with all other liabilities or obligations of STARCRAFT BUS.

FEDERAL COMPLIANCE -

THE TERMS OF THE WARRANTOR'S UNDERTAKING EXPRESSED IN THIS LIMITED WARRANTY ARE DRAFTED TO COMPLY
WITH THE MAGNUSEN MOSS WARRANTY LEGISLATION, P.L. 93-637 OF 1974, AND OTHER APPLICABLE LAW. ANY WARRANTY
PROVISIONS PROMULGATED BY THE FEDERAL TRADE COMMISSION PURSUANT TO RULES OR ANY OTHER LAW RELATIVE
THERETO ARE EXPRESSLY INCORPORATED HEREIN. TO THE EXTENT ANY PROVISIONS OF THIS LIMITED WARRANTY ARE
INCONSISTENT WITH STATE LAWS, ONLY THOSE PARTS INCONSISTENT ARE VOID.

STARCRAFT BUS

Division of Forest River, Inc.
CUSTOMER SERVICE DEPT.
2367 Century Drive

Goshen, IN 46528

Phone: 800.348.7440

Fax: 574.642.4853

Updated: 4/23/14 Rev D Forest River Manufacturing, LLC - Division 5 Form 751-02-02 - Page 2 of 2
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FORD
QUICK REFERENCE: WARRANTY COVERAGE

This chart gives a general summary of your warranty coverage
provided by Ford Motor Company under the New Vehicle Limited
Warranty. Please refer to the description of warranty coverage for
more specific information.

For each type of coverage, the chart shows two measures:
- years in service - miles driven

Your New Vehicle Limited Warranty

YEARS IN
SERVICE/MILES
DRIVEN

TYPE OF
COVERAGE

BUMPER TO BUMPER 3/36,000
R e e el
POWERTRAIN 5/60,000
Im———_ Fe—
i i e
CORROSION (Perforation only) 5/UNLIMITED

s s (B s s
DIESEL ENGINE 5/100,000

ey e e
HYBRID/ELECTRIC UNIQUE
COMPONENT 8/100,000

The measure that occurs first determines how long your coverage
lasts. For example: Your Bumper to Bumper Coverage lasts for
three years - unless you drive more than 36,000 miles before three
years elapse. In that case, your coverage ends at 36,000 miles.

For more details on coverage, see:

> What is Covered? (pages 9-15)
-> What is Not Covered? (pages 15-20)



CMEMV

McCormick Motors, Inc.
Sheryl Wineland | 574-773-3134

Vehicle: [Fleet] 2023 Chevrolet Express Commercial Cutaway - ('-éﬁ.(..‘,‘on.'lﬁléte)

Warranty Note: <<< Preliminary 2023 Warranty >>>

Basic Years: 3

Basic Miles/km: 36,000

Drivetrain Years: 5

Drivetrain Milestkm: 60,000

Drivetrain Note: Qualified Fleet Purchases: 5 Years/100,000 Miles
Corrosion Years (Rust-Through): 6

Corrosion Years: 3

Corrosion Miles/km (Rust-Through): 100,000

Corrosion Miles/km: 36,000

Roadside Assistance Years: 5

Roadside Assistance Miles/km: 60,000

Roadside Assistance Note: Qualified Fleet Purchases: 5 Years/100,000 Miles
Maintenance Note: 1 Year/1 Visit

This document contains information considered Confidential between GM and its Ciients uniquely. The information provided is not intenged for public disclosure. Prices, )
specifications, and availability are subject to change without notice, and do not include certain fees, taxes and charges that may be required by law or vary by manufacturer or regmn.
Performance figures are guidelines only, and actual performance may vary. Pholos may not represent actual vehicles or exact configurations. Content hased on report praparer's
input is subject to the accuracy of the input provided.

Data Version: 19032, Data Updated: Mar 28, 2023 6:42:00 PM PDT.

Mar 29, 2023 Page 10



Manufacturing Corp.

1)

2)

3)

4)

Trans/Air Manufacturing Corporation
Limited Warranty
36 Month (Unlimited Mileage)

Subject to the conditions and limitations set forth below, for a period of thirty six (36) months (with
unlimited mileage) starting at the date of delivery to the End User and with proper registration
documentation, Trans/Air Manufacturing Corporation (Trans/Air) warrants to the original owner, if still the
user, that each manufactured system/component will be free from defects in factory workmanship and
materials when used and maintained in accordance with the recommended procedures. Trans/Air will
furnish new or remanufactured replacements parts and cover the cost of repair labor for thirty six (36)
months following delivery in accordance with the current Trans/Air flat rate labor schedule when
performed at an authorized Trans/Air Service Center. This is the End User’s sole and exclusive remedy.

THIS IS TRANS/AIR’S SOLE WARRANTY AND IT IS FURNISHED IN LIEU OF ANY AND ALL
OTHER WARRANTIES. TRANS/AIR MAKES NO OTHER EXPRESS OR IMPLIED WARRANTIES
WHATSOEVER. NO WARRANTY OF MERCHANTIABILITY AND NO WARRANTY OF FITNESS
FOR PARTICULAR PURPOSE IS MADE BY TRANS/AIR.

Conditions and Limitations

In order for a thirty six (36) month system warranty to apply, the customer must purchase the evaporator(s),
condenser(s), compressor(s), piping kits, electrical kits, mount kits and refrigeration hose from Trans/Air.
If the full system is not purchased from Trans/air, the thirty six (36) month warranty applies to Trans/Air
supplied evaporators and condensers only. All compressors, piping kits, and electrical kits purchased
outside of a full system, will be considered a service part and will carry a 180 day warranty. All mount Kits
purchased outside of a full system, and used on a Trans/Air system, will be considered a service part and
will carry a 180 day warranty. All mount kits purchased outside of a full system, and used on a system
other than Trans/Air, will carry no warranty. All other components supplied by Trans/Air are covered by
standard parts warranty (see #4 below). Extended warranty coverage may be purchased from Trans/Air at
the time of purchase of the unit or system. Correction of a failure under this warranty does not extend the
warranty beyond the standard thirty six (36) month warranty period.

Service parts are warranted for a 180 day period from the date of sale or until the expiration of the original
equipment warranty, whichever is later. (Compressors are warranted for 1 year) If required, parts covered
by warranty must be returned to Trans/Air’s factory in Dallastown, PA, by specified carrier freight prepaid,
within standard Return Goods Authorization procedures, for evaluation, in order for Trans/Air to authorize
any warranty claim.

Trans/Air will be responsible for the costs of repairs or replacement covered by warranty only if performed
at an authorized Trans/Air Service Center. The Service Center is responsible for effecting repairs or
replacement during the warranty period in accordance with current Trans/Air warranty procedures. A
customer requesting service at a location other than an approved Service Center, or one requesting
overtime, shall be responsible for all additional warranty repair expenses in excess of the flat rate allowed.
Trans/Air is not responsible for towing charges.

If the customer has not properly registered the Trans/Air system, the Service Center is not authorized to
render warranty services without charge. All information on the warranty registration from must be
completed in its entirety and returned to Trans/air to activate the warranty.

WR36MO Rev. - 1/5/2018



Manufacturing Corp.

6)

7)

8)

9)

10

—~

11)

12)

Trans/Air does not warrant the installation of Trans/Air products unless installed by Trans/Air or an
authorized Trans/Air Turnkey installation facility. In the cases of installation related failures, which are not
covered by warranty Trans/Air specifically is not responsible for failures attributable to inadequate
provision by the installer of structural support or inadequate provision of electrical requirements.

This warranty does not apply in cases of a failure of Trans/Air product which is attributable to improper
evacuation procedures, or the introduction of non-approved refrigerant oil, additives, or other contaminants
into the system.

This warranty does not apply in cases of failure of Trans/Air product, which is attributable to failure of the
end user to perform or provide preventative maintenance in accordance with Trans/Air’s guidelines.
Examples include, but are not limited to, failure to properly maintain belt tension, clean condenser coils,
replace evaporator filters, maintain electrical systems to provide proper voltage to components, or check
and tighten hardware or fittings, which may have loosened due to vibration. (See Trans/Air Preventive
Maintenance Schedule)

This warranty does not apply to loss of refrigerant or any damage caused by loss of refrigerant unless
directly attributable to the failure of a Trans/Air product which, at the time of the failure, was under
warranty.

Trans/Air reserves the right to make changes in design or improvements to its products or parts thereof,
without obligation to make or install of such changes or improvements on existing units or upon products
covered by this warranty.

If Trans/Air makes a product improvement program available to the End User, Trans/Air reserves the right
to limit the duration of the programs unless it is safety related. Expenses incurred in completing said
product improvements after the closing date of the program are the responsibility of the End User.

Trans/Air’s warranty shall not apply in the case of damage incurred during shipment, accidental damage,
abuse, misuse, act of nature, or if the serial number is missing, or to any product which, in the sole opinion
of Trans/Air, has been installed, altered or repaired in a manner affecting the efficiency or performance of
the unit or inconsistent with Trans/Air’s written procedures.

This warranty applies only within the boundaries of the whole United States, its territories, and Canada.
For other available coverage that may be purchased, contact Trans/Air.

TRANS/AIR’S LIABILITY TO THE PURCHASER FOR DAMAGES FROM ANY CAUSE WHATSOEVER
AND REGARDLESS OF THE FORM (S) OF ACTION, WHETHER IN CONTACT OR TORT, INCLUDING
NEGLIGENCE OR OTHERWISE, SHALL BE LIMITED TO THE VALUE OF REPAIRS TO OR
REPLACEMENT OF THE DEFECTIVE COMPONENTS DURING THE WARRANTY PERIOD, AS THE
EXCLUSIVE REMEDY, AND STRAIGHT TIME LABOR CHARGES AS OUTLINED IN ITS CURRENT
WARRANTY PROCEDURE MANUAL AND FLATE RATE LABOR SCHEDULE. IN NO EVENT SHALL
TRANS/AIR BE LIABLE WHATSOEVER FOR ANY PUNITIVE, INCIDENTAL OR CONSEQUENTIAL
DAMAGES, OR FOR LOST PROFITS OR OTHER COMMERCIAL LOSSES FROM ANY CAUSE
WHATSOEVER, WHETHER OR NOT TRANS/AIR HAS RECEIVED NOTICE OF THE POSSIBILITY OR
CERTAINTY OF SUCH DAMAGES OR LOSSES. TRANS/AIR WILL NOT BE LIABLE FOR ANY LOSS
OCCURING BECAUSE THE EQUIPMENT IS OUT OF SERVICE. NO ACTION OR PROCEEDING ARISING
OUT OF, FOR BREACH OF, OR IN ANY MANNER RELATING TO THIS WARRANTY MAY BE BROUGHT
BY ANYONE AFTER SIX (6) MONTHS FROM NOTIFICATION TO TRANS/AIR OF AN IN-WARRANTY
FAILURE.

WR36MO Rev. - 1/5/2018



Passenger Seats Limited Warranty & Sales Terms

WARRANTY:
Freedman Seating Company warrants to the original buyer that its Passenger Seats are free from defects in material and
workmanship for the following components:
Metal Components — Five (5) years
Plastic Components — Three (3) years
Moving Components — Three (3) years
Gas Shock Components — One (1) year
Upholstered Components (foam) — Three (3) years
Cover Warranty is for defects in the material or sewing and is limited to replacement covers.

— One (1) year for Level #1 in-stock FSC material and perforated vinyl

— Two (2) years for Level #3 in-stock FSC material and higher

— No warranty for COM (Customer Own/supplied Material)
For upholstered inserts

— Polyurethane foam and woven upholstery — Two (2) years

— FTA/Docket 90 foam and vinyl upholstery — One (1) year

— No warranty for COM (Customer Own/supplied Material)
The warranty period begins at time of the bus in-service date not to exceed 180 after the date of the shipment from
Freedman Seating Company.
NON-PRORATED REPLACEMENT:
In the event that a warranty-covered failure should occur within the warranty period, Freedman Seating Company will repair
or replace the seat without charge and without prorating, at Freedman Seating Company's option. This is the sole and
exclusive remedy for breech of any warranty. Any replacement seat or part is only covered by this warranty for the
remainder of warranty period applicable to the original seat.
EXCLUSIONS:
This warranty specifically excludes foam, upholstery material, seat belts, and items exposed to normal wear and tear such
as metal finish and paint and does not apply to any seat that is damaged as result of accident, derailment, improper
installation, structural defects, intentional damage, abuse, vandalism, negligence, misuse, improper operating conditions,
lack of maintenance, or extreme natural phenomena. Seats exposed to toxic or corrosive materials are excluded from this
warranty. Seats exposed to cleaning solutions that are not listed on the Freedman Seating Company Cleaning Guide are
excluded from this warranty. This warranty is provided directly to the purchaser only and does not extend to any subsequent
party and is solely for the Freedman Seating Company product as it is originally manufactured.
INCIDENTAL, CONSEQUENTIAL DAMAGES, & LIMITATIONS:
This warranty shall be in lieu of any other warranty or terms, expressed warranty or terms, expressed or implied, including
but not limited to any implied warranty of merchantability or fitness for a particular purpose. The purchaser’s sole and
exclusive remedy against Freedman Seating Company shall be for the repair and replacement of the defective product as
provided herein. No other remedy; including but not limited to
incidental or consequential damages for lost profits, lost sales, injury to person or property, shipping, freight, installation,
removal, or any other incidental or consequential loss shall be available to the purchaser.
NOTIFICATION:
All reports, claims, or notices required by the warranty to be provided to Freedman Seating Company must be in writing and
delivered to: Attention — Freedman Seating Company, Warranty Claim Department, 4545 W. Augusta Blvd., Chicago, IL
60630. Repairs being claimed for warranty must be sent to Freedman Seating Company for prior
approval and warranty acceptance before any warranty claims can be made. Parts being claimed for warranty must be sent
to Freedman Seating Company for prior approval and warranty acceptance before any warranty claims can be made.
INSPECTION AND VERIFICATION:
The owner must provide access to the failed seat so that Freedman Seating Company's authorized representative can
perform an on-site inspection. Alternatively, Freedman Seating Company may ask the owner to ship the failed seat to
Freedman Seating Company's laboratory for inspection. Within 30 days of the inspection, either on-site or in the laboratory,
Freedman Seating Company will render an opinion as to whether or not the claimed failure is covered by the warranty.
GENERAL MAINTENANCE:
Freedman Seating Company provides the proper maintenance and cleaning instructions on its web site
www.freedmanseating.com. Warranty is contingent upon documented performance of recommended maintenance and
service. All replacement parts should be recommended or authorized Freedman Seating Company components. Failure to
purchase proper components will null and void the warranty.
DESIGN:
Freedman Seating Company reserves the right to modify parts and design specifications without notice as long as the seats
meet general specifications, unless otherwise committed per contract. In case further non-conforming changes have to be
incorporated, Freedman Seating Company will submit such changes to customer for prior approval.
OTHER:
The terms and warranty are contingent upon customers meeting agreed upon payment terms as specified in Freedman
Seating Company proposals. Terms and warranty supersede any other terms including but not limited to customer terms
printed on the back of Purchase Orders, listed on websites, or other sources from customers.
Warranty — Passenger Seats 1-09




Braun® Limited Warranty

WARRANTY COVERAGE AND WARRANTY COVERAGE TIME PERIODS

The Braun Corporation (“Braun”) warranty covers certain parts of this wheelchair lift for three (3) years or
10,000 cycles and the cost of labor to repair or replace those parts for one (1) year or 3,000 cycles. If The
Braun Corporation receives the warranty registration card within 20 days after the lift is put into service, the
warranty labor coverage will increase from one (1) year or 3,000 cycles to three (3) years or 10,000 cycles.
In addition, providing the warranty registration card is returned as noted above, the following lift's power
train parts are warrantied for five (5) years or 15,000 cycles: Cable, Cylinder, Flow Control, Gear Box, Mo-
tor, Pump, Hydraulic Hose and Fittings. This limited warranty covers substantial defects in materials and
workmanship of the lift, provided that the lift is operated and maintained properly and in conformity with
the owner’s manual. The warranty period begins on the date that the product is delivered to the first retail
purchaser by an independent, authorized dealer of Braun, or, if the dealer places the product into any type
of service prior to retail sale, on the date the dealer first places the product in such service. This limited
warranty applies only to the first purchaser. It may not be transferred.

WHAT BRAUN WILL DO TO CORRECT PROBLEMS

In the event that a substantial defect in material or workmanship, attributable to Braun, is found to exist
during the first year of warranty coverage, it will be repaired or replaced, at Braun’s option, without charge
for parts or labor to the owner, in accordance with the terms, conditions and limitations of this limited war-
ranty. If the substantial defect in material or workmanship, attributable to Braun, is found to exist during the
second or third year of warranty coverage, it will be repaired or replaced, at Braun’s option, without charge
to the owner for parts, only, in accordance with the terms, conditions and limitations of this limited warranty.
Providing the warranty card is returned within 20 days as outlined above, the labor warranty period will be
extended by two years of coverage in accordance with the terms, conditions, and limitations of this limited
warranty. In addition, if a substantial defect in material or workmanship, attributable to Braun, is found

to exist during the fourth or fifth year of warranty coverage to the following lift’s power train parts: Cable,
Cylinder, Flow Control, Gear Box, Motor, Pump, Hydraulic Hose and Fittings, it will be repaired or replaced,
at Braun’s option, without charge to the owner for parts, only, in accordance with the terms, conditions and
limitations of this limited warranty. The cost of labor for repair or replacement at any time after the warranty
coverage detailed above is the sole responsibility of the owner.

Braun’s obligation to repair or replace defective materials or workmanship is the sole obligation of Braun
under this limited warranty. Braun reserves the right to use new or remanufactured parts of similar quality
to complete any work, and to make parts and design changes from time to time without notice to anyone.
Braun reserves the right to make changes in the design or material of its products without incurring any
obligation to incorporate such changes in any previously manufactured product. Braun makes no warranty
as to the future performance of this product, and this limited warranty is not intended to extend to the future
performance of the product. In addition, the owner’s obligation to notify Braun, or one of its authorized,
independent dealers, of a claimed defect does not modify any obligation placed on the owner to contact
Braun directly when attempting to pursue remedies under state or federal law.

LIMITATIONS, EXCLUSIONS AND DISCLAIMER OF IMPLIED WARRANTIES

ANY IMPLIED WARRANTY THAT IS FOUND TO ARISE BY WAY OF STATE OR FEDERAL LAW, IN-
CLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR ANY IMPLIED WARRANTY OF
FITNESS, IS LIMITED IN DURATION TO THE TERMS OF THIS LIMITED WARRANTY AND IS LIMITED
IN SCOPE OF COVERAGE TO THE SCOPE OF COVERAGE OF THIS LIMITED WARRANTY. Braun
disclaims any express or implied warranty, including any implied warranty of fitness or merchantability, on
items excluded from coverage as set forth in this limited warranty. Braun makes no warranty of any nature
beyond that contained in this limited warranty. No one has authority to enlarge, amend or modify this limited
warranty, and Braun does not authorize anyone to create any other obligation for it regarding this product.
Braun is not responsible for any representation, promise or warranty made by any independent dealer or
other person beyond what is expressly stated in this limited warranty. Any selling or servicing dealer is not
Braun’s agent, but an independent entity.
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Braun® Limited Warranty

BRAUN SHALL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES THAT

MAY RESULT FROM BREACH OF THIS LIMITED WARRANTY OR ANY IMPLIED WARRANTY. THIS
EXCLUSION OF CONSEQUENTIAL AND INCIDENTAL DAMAGES SHALL BE INDEPENDENT OF ANY
FAILURE OF THE ESSENTIAL PURPOSE OF ANY WARRANTY, AND THIS EXCLUSION SHALL SUR-
VIVE ANY DETERMINATION THAT THIS LIMITED WARRANTY OR ANY IMPLIED WARRANTY HAS
FAILED OF ITS ESSENTIAL PURPOSE. This warranty does not cover, and in no event shall Braun be
liable for towing charges, travel, lodging, or any other expense incurred due to the loss of use of the product
or other reason.

Some states do not allow limitations on how long an implied warranty lasts, or the exclusion or limitation of
incidental or consequential damages, so the above limitations or exclusions may not apply to you.

HOW TO GET SERVICE
To obtain warranty service the owner must do all of the following:

1. Notify an authorized service center, of the claimed defect attributable to Braun, within the warranty cov-
erage period designated above

2. Provide the notification mentioned in (1), above, within ten (10) days of when the owner discovered, or
should have discovered, the claimed defect

3. Promptly schedule an appointment with and take the product to an authorized service center for service.

4. Pay any transportation costs and all expenses associated with obtaining warranty service.

Since Braun does not control the scheduling of service work at the independent dealerships you may en-
counter some delay in scheduling or completion of work. If you need assistance you may contact Braun, at
631 West 11th Street, Winamac, Indiana 46996; 1-800-THE-LIFT, (843-5438).

If two (2) or more service attempts have been made to correct any covered defect that you believe impairs
the value, use or safety of the product, or if it has taken longer than thirty (30) days for repairs to be com-
pleted, you must, to the extent permitted by law, notify Braun directly, in writing, at the above address, of
the unsuccessful repair(s) of the alleged defect(s) so that Braun can become directly involved in providing
service pursuant to the terms of this limited warranty.

WHAT IS NOT COVERED

This Limited Warranty does not cover any of the following: defects in materials, components or parts of

the product not attributable to Braun, any material, component or part of the product that is warranted by
another entity (Note: the written warranty provided by the manufacturer of the material, component or part
is the direct responsibility of that manufacturer); items that are added or changed after the product leaves
Braun’s possession; additional items installed at any dealership, or other place of business, or by any other
party, other than Braun; normal wear, tear, usage, maintenance, service, periodic adjustments, the effects
of condensation or moisture from condensation; mold or any damage caused by mold; imperfections that do
not affect the product for its intended purpose; items that are working as designed but that you are unhappy
with; problems related to mis-operation, misuse, mishandling, neglect or abuse, including failure to main-
tain the product in accordance with the owner’s manual, or other routine maintenance such as inspections,
lubricating, adjustments, tightening of screws, sealing, wheel alignments or rotating tires; damage due to
accident or collision, including any acts of weather or damage or corrosion due to the environment; theft,
vandalism, fire, or other intervening acts not attributable to Braun; damage resulting from tire wear or tire
failure; defacing, scratches, dents or chips on any interior or exterior surface of the product, including those
caused by rocks or other road hazards, damage caused by off road use, overloading or alteration of the
product, or any of its components or parts.

Defects and/or damage to interior and exterior surfaces and other appearance items may occur at the fac-
tory or when the product is in transit. These items are usually detected and corrected at the factory or by
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Braun® Limited Warranty

a dealer prior to delivery to the purchaser. You must inspect the product for this type of damage when you
take delivery. If you find any such defect or damage you must notify the selling dealer, or Braun, at the time
of delivery to have these items covered by this limited warranty and to have work performed on the items at
no cost to you as provided by this limited warranty.

EVENTS DISCHARGING BRAUN FROM OBLIGATION UNDER WARRANTY

The following shall completely discharge Braun from any express or implied warranty obligation to repair
or replace anything and void this warranty: misuse, neglect, collision, accidents, failure to provide routine
maintenance (See Owner’s Manual), unauthorized alteration, off road use, Acts of Nature, damage from
weather or the environment, theft, vandalism, tampering, fire, explosions, overloading the product and
odometer tampering.

LEGAL REMEDIES

Any action to enforce any portion of this limited warranty, or any implied warranty, must be commenced
within six (6) months after expiration of the warranty coverage period designated above or the action will be
barred because of the passage of time. Any performance of repairs shall not suspend this limitation period
from expiring. Any performance of repairs after the warranty coverage period has expired, or performance
of repairs regarding any thing excluded from coverage under this limited warranty shall be considered “good
will” repairs, and they will not alter the terms of this limited warranty, or extend the warranty coverage period
or the filing limitation period in this paragraph. In addition, since it is reasonable to expect that the product
will need some service during the warranty period; this warranty does not extend to future performance. It
only sets forth what Braun will do and does not guarantee anything about the product for any time period.
Nothing in this warranty, or any action of Braun, or any agent of Braun, shall be interpreted as an extension
of any warranty period or the filing limitation period in this paragraph. Some states do not allow a reduction
in the statute of limitations, so this reduction may not apply to you.

WARRANTY REGISTRATION and MISCELLANEOUS

Your warranty registration records should be completed and delivered to the appropriate companies, includ-
ing the Braun Delivery Checklist & Warranty form. That form must be returned to Braun within twenty (20)
days of purchase. The Braun warranty will not be registered uniess this warranty registration is completed
and received by Braun. Failure to file this warranty registration with Braun will not affect your rights under
this limited warranty as long as you can present proof of purchase, but it can cause delays in obtaining the
benefits of this limited warranty, and it changes the start date of the warranty to the date of final assembly of
the product by Braun.

Braun agrees to repair or replace any of its factory installed parts found to have substantial defects within
the appropriate warranty period designated above, provided that the repair is authorized by Braun and car-
ried out by an authorized service center (a Braun labor schedule determines the cost allowance for repairs).
Braun will not honor any warranty claim for repairs or replacement of parts unless the claim is submitted
with the appropriate paperwork, and the work is completed by an independent, factory authorized service
center. The appropriate paperwork can be obtained by written or phone contact with Braun at the contact
information in this warranty.

Braun reserves the right to designate where any warranty work can be performed. Braun also reserves
the right to examine any defective workmanship or part prior to giving any authorization for warranty work.
Braun’s return authorization procedure must be adhered to in order to process any warranty claims.

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS. YOU MAY ALSO HAVE OTHER RIGHTS
THAT VARY FROM STATE TO STATE.
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OPTRONICS® LED LIFETIME LIMITED WARRANTY

Optronics LED lighting products are warranted for the lifetime of original purchaser from defects in workmanship and/or materials only. Optronics
will replace the product to the original purchaser or refund the purchase price if the product fails because of defect due to workmanship andfor mate-
rials. This limited lifetime warranty covers every and all diodes within each unit. Connector failure is covered by our three year limited warranty.

The LED Lifetime Warranty does not apply to severe applications such as construction or off-road use and does not cover damage resulting from
accident, misuse, or abuse. If warrantor is unable to provide replacement and repair is not commercially practicable or cannot be timely made, then
warrantor will refund the purchase price. This offer does not constitute in any way a product guarantee and Optronics does not assume any obliga-
tions beyond replacement of the product. This warranty is not transferable and applies to the original installation of the product,

INCANDESCENT 3-YEAR LIMITED WARRANTY

Optronics’ incandescent 12-volt lighting products are waranted for a period of three years from defects in workmanship and/or materials only.
Optronics will replace the product to the original purchaser or refund the purchase price if the product fails because of defect due to workmanship
and/or materials within the limited warranty period from the date or lot code printed on the product. If warrantor is unable to provide replacement
and repair is not commercially practicable or cannot be timely made, then warrantor will refund the purchase price. This offer does not constitute in
any way a product guarantee and Optronics does not assume any obligations beyond replacement of the product. This warranty is not transferable
and applies to the original installation of the product.

CONSPICUITY TAPE LIMITED WARRANTY

Optronics’ conspicuity tape products are warranted for a period of seven years from defects in workmanship and/or materials and adhesion failure
only. Optronics will replace the product to the original purchaser or refund the purchase price if the product fails within the limited warranty period
from the date or lot code printed on the preduct. If warrantor is unable to provide replacement and repair is not commercially practicable or cannot
be timely made, then warrantor will refund the purchase price. This offer does not constitute in any way a product guarantee and Optronics does not
assume any obligations beyond replacement of the product. This warranty is not transferable and applies to the original instailation of the product.

PRODUCT REPLACEMENT PROCEDURES

To be eligible for Limited Warranty consideration, please contact your local authorized distributor/dealer or Optronics’ customer service. Optronics'
authorized distributor/dealer has full authority to issue an upfront warranty replacement/credit. If the product is found to be out of warranty at a later
date, Optronics' customer service will rebill the customer for the replacement/credit, Customer service will determine if the failed product requires a
return to Optronics. If retum is required, a RETURN GOODS AUTHORIZATION NUMBER (RGA) will be issued.

THESE WARRANTIES DO NOT COVER DAMAGE RESULTING FROMACCIDENT, MISUSE, OR ABUSE. CONSEQUENTIAL DAMAGES ARE EXCLUDED UNDER THIS
WARRANTY AND ANY IMFLIED WARRANTY, EXCEPT FOR PERSONAL INJURY. THIS WARRANTY IS OFFERED IN LIEU OF ALL OTHER WARRANTIES. HOWEVER,
MODIFICATION, LIMITATIONS OR EXCLUSIONS ON IMPLIED WARRANTIES MAY BE UNENFORCEABLE IN SOME STATES. THIS WARRANTY GIVES YOU SPECIFIC
LEGAL RIGHTS AND YOU ALSO HAVE OTHER RIGHTS THAT VARY FROM STATE TO STATE. SOME STATES DO NOT ALLOW THE EXCLUSION OR LIMITATION OF
INCIDENTAL OR CONSEQUENTIAL DAMAGES SO THE ABOVE LIMITATIONS OR EXCLUSIONS MAY NOT APPLY TO YOU

OKLAHOMA INDIANA
I_T:*_} 401 South 41st Street East 3535 Corrie Drive
Muskogee OK 74403 Goshen IN 46526
Warranty Contact - Michelle Majors Warranty Contact - Keia Rolston
Phone - 800-364-5483 ext. 349 Phone - 800-826-5483 ext. 120

Fax - 918-683-9517 Fax - 574-389-0041



.

®
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VISION SYSTEMS Mirrors, Sunvisors, Cameras, and Video Recording

N

ROSCO COMMERCIAL WARRANTY

We warrant that all ROSCO mirror, camera, sun visor, and electronic vision products are free from defects
in workmanship and materials for a period of ONE (1) YEAR from the date of receipt of the product.
During the warranty period, we agree to provide a replacement for (or at our option repair) any ROSCO
product and/or any one or more component parts of a ROSCO product, which malfunctions under normal
use and service.

Upon discovering a defect, the customer must contact ROSCO for a return authorization and then must
return the product, and/or component part, together with proof of date of receipt of the product, to ROSCO
INC. 144-31 91 Ave. Jamaica, New York 11435. The customer and not ROSCO will be responsible for
the payment of all removal, installation and transportation charges for return of defective products or
components to ROSCO. Transportation charges for such return must be prepaid. The repaired or replaced
equipment will be returned to the customer with transportation charges prepaid by ROSCO. Replacement
(or repaired) products and/or component parts are warranted only for the unexpired term of the original
warranty.

This warranty does not cover defects caused by neglect, misuse, incorrect application, incorrect
installation, water damage, vehicle wash facilities, alteration or repair in any manner outside ROSCO’s
factory, or damage caused by the return shipment due to inadequate packaging or mishandling. If the
alleged defect is due to any of these causes, the customer will be advised of the findings and asked what
action is to be taken. IfROSCO is requested to repair the product, a repair charge estimate will be prepared
and the customer’s written permission (purchase order, repair, etc.) will be necessary to proceed with the
repair of the product and/or component part. Transportation charges for such returns will be the
responsibility of the customer.

This warranty may not be expanded by oral representation, written sales information, drawings or
otherwise. Repair or replacement is the exclusive remedy for defective products under this warranty.
This warranty is expressly in lieu of all other warranties, including any implied warranty of
merchantability or any implied warranty of fitness for a particular purpose on any ROSCO product.
ROSCO shall not be liable for any consequential or incidental damages for breach of any express or
implied warranty on any ROSCO product.

90-21 144th Place, Jamaica, New York 11435 - 4397 Mirrors and Sunvisor Products: www.roscomirrors.com

Tel: (800) 227-2095 Fax: (718) 297-0323 Cameras & Electronic Products: www.roscovision.com
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WARRANTY POLICY

Q'Straint belts/ retractor are inspected and tested thoroughly. The product is warranted to be free from defects in
workmanship and materials for the periods from the date of purchase:

e Q'POD -5 years (with warranty card submitted & proof of maintenance)

¢ QRT-360 - 5 years (with warranty card submitted)

o QUBE - 3 years (with warranty card submitted & proof of maintenance)

» QRT Max - 3 years (with warranty card submitted)

o QRT Deluxe - 3 years (with warranty card submitted)

o QRT Standard - 2 years (with warranty card submitted)

e QLK-150 - 3 years (with warranty card submitted & proof of maintenance)
o QLK-110 - 2 years (with warranty card submitted & proof of maintenance)
« Q-5000 -2 years

o M-Series -2 years

« Anchorages (track) - 1 year

o Accessories - 1year

Should any of the belts fail to operate properly during the warranty period, return the COMPLETE belt/ retractor,
freight prepaid, to Q'Straint or an authorized dealer. In some situations, we will determine to provide a replacement
at a charge while we receive and inspect the item claimed. If inspection shows that improper operation is caused
by defective workmanship or material, Q'Straint will repair or replace the belt/ retractor only, at no charge.
Otherwise, invoice for replacement is due and payable within 45 days from ship date. Q'Straint does not warranty
labor charges.

This warranty does not apply where:
« normal maintenance is required
+  repairs shave been made or attempted by user
+  the belts/ retractors have been abused, misused or improperly maintained
+ alterations have been made to the Q'Straint belts/retractors by user or installer

A warranty card is enclosed with each Q'Straint kit.
Please register the product online at: www.qstraint.com/registration

Please contact us with any questions or concerns.

5553 Ravenswood Road . Bldg. 110 . Ft. Lauderdale, Florida 33312
Toll-Free: 1-800-987-9987 e Tel: 954-986-6665 ¢ Fax: 954-986-0021 ¢ www.gstraint.com



