NJPA National Transit Bus Solicitation 
Specification For: 45 Ft Intercity Bus/Coach (Over the Road)

SPECIAL NOTE: Bidders should request exceptions, approved equals and/or document any deviations from the specifications.  A copy of Form CER 6 located in Appendix 6 will be submitted with each bus bid regardless if it is an FTA bus or not.
If your bid is for a vehicle that does not appear in the line item listing, the vehicle specifications and any supporting data (i.e. Test, Performance etc.) Preferably the data is from an independent source.


SECTION 1:  General

1. Materials:
a. All materials used in construction of the coach and all parts shall conform in all respects to the American Society of Testing Materials (ASTM), Society of Automotive Engineers (SAE) or other generally recognized association standards.
b. Materials used shall be of first quality and shall be exactly duplicated in manufacture, design and construction on each coach.  The exterior skin of Coaches shall be constructed of treated metal, aluminum, or other long lasting material as approved by the Purchaser.  They shall be low maintenance and durable, have a high quality appearance, and meet all flammability and safety requirements.
c. All painted aluminum sheets, if applicable, shall be thoroughly cleaned and etched on the outside prior to placing them on the coach.
d. Joints shall be protected with the application of an appropriate sealer at assembly.  Joint spacing of more than one eighth (1/8) of an inch are not acceptable.
e. All exterior caulking at any seam or panel overlap shall be protected with sealant.  The finished product shall not discolor or absorb any dust or other material and shall last as the coach paint.
2. Workmanship:
a. Workmanship shall conform in all respects to best industry practices.
b. Welding procedures and materials shall be consistent with industry standards.  Where metal is welded to metal, the contact surfaces shall be free of scale, grease, and paint.  All welding shall be performed by a certified welder.
c. Where non anodized metal is riveted or bolted to metal, contact surfaces shall be thoroughly cleaned and coated with a corrosion inhibitor.  Rivets shall completely fill the holes.  Rivet head shall be concentric with the body of the rivet and be free from rings, pits, and fins.
d. All steel and aluminum body parts which are to be painted shall be thoroughly cleaned and properly treated to insure proper paint adhesion.  Excess joint sealer shall be removed prior to priming with heavy duty epoxy primer.  Roof joints shall be protected with a resin type undercoating of epoxy adhesive.
e. Exterior light fixtures shall be fitted to the contour of the coach body and sealed to prevent entrance of water.
f. All burrs and sharp edges shall be dress to prevent injury to personnel.
g. Special care shall be taken with the outside sheathing, roof, roof bonnets and interior finished surfaces to insure all kinks and buckles are removed during and after assembly.  A smooth surface with a high quality appearance is desired without having to conduct excessive grinding.
h. All finished surfaces shall have a true and smooth surface that does not show sanding, grinding, bumps or voids after painting.
i. All components having regular periodic maintenance shall be readily accessible for service and inspection.
j. All components shall be “heavy duty”, designed for severe use.
3. Parts:
a. The Supplier shall possess the capability of providing spare parts to the Purchaser for a minimum of twelve (12) years after delivery of the last coach under this contract.  Generic parts shall be available for delivery in seven (7) days.  Coach specific parts shall be available for delivery within thirty (30) days.  Understanding that the spare parts shall be fully interchangeable, internal configuration may change to advances in technology.  The Supplier shall deliver the following information to the Purchaser within ninety (90) days of delivery of the first coach:
i. Inventory Master Flat File (format to be determined at pre production conference).
ii. Equipment Flat File (format to be determined at pre production conference).
iii. Bill of Materials Flat File.
iv. Component File.
b. The Supplier shall provide an Inventory Master Flat File that contains complete identification, place of origin, and procurement information for all parts (to the lowest level replacement unit) being supplied, to include the name of the original equipment supplier.
c. Ninety days prior to delivery of the first coach, there shall be a Provisioning Conference between the Supplier and the Purchaser.  Supplier shall provide the Purchaser a recommended provisioning list of parts and consumables required for scheduled and unscheduled maintenance for the first year of operation based on the Supplier’s knowledge of coach failure rates.

SECTION II:  Technical Specifications

1. General Conditions:  The vehicle furnished under these specifications shall comply with the following general dimensions.  Any specifications referring to a manufacturer’s name, model, etc, shall be taken to mean “or approved equal”, whether stated or not
2. Dimensions:
a. Length Overall:  The coach shall have a maximum overall length of forty-six (46) feet.
b. Wheel Base:  The wheel base of the coach shall be approximately three hundred eighteen (318) inches.
c. Gross Vehicle Weight:  The gross vehicle weight shall not exceed forty eight thousand (48,000) pounds, with a curb weight not to exceed thirty six thousand (36,000) pounds.  The coach shall be capable of transporting a payload of not more than twelve thousand two hundred fifty (12,250) pounds.
d. Width:  The coach shall have a maximum width, excluding mirrors of one hundred two inches (102”).
e. Height Overall:  The coach shall have an overall height of not more than one hundred thirty seven inches (137”).
f. Overhang:
i. Front:  Seventy five and one half (75.5) inches measured from the center of the front axle to the front of the bumper.
ii. Rear:  A maximum of one hundred fifty four (154) inches.
g. Step Height:  The step height from ground shall be a maximum of thirteen (13) inches when the bus is not kneeled.  When the bus is in the kneeling position, the step height shall not exceed ten (10) inches.  Risers on steps at the entry way shall not exceed nine and one half (9.5) inches in height.
h. Floor height from ground:   The passenger floor height, as measured from the ground shall not exceed fifty-one (51) inches at the front of the coach and fifty-four (54) inches at the rear of the coach.
i.  Headroom:  The headroom at the first seat shall be a minimum of seventy-eight (78) inches and at the rear of the coach headroom shall be a minimum of seventy-four (74) inches. Aisle width shall be a minimum of fourteen (14) inches.
j. Ground Clearance:  The angle of approach shall be no greater than nine and one half (9.5)  degrees, the angle of departure no greater than six (6.0) degrees, and the brake over angle no greater than eight and one half (8.5) degrees.
3. Axles:
a. Front Axle:  The front axle shall be Meritor or approved equal and shall have a rated capacity of not less than sixteen thousand (16,000) pounds   It shall be of a drop center rectangular tube type.  Kingpins shall be of the low friction “Easy Steer” type or equivalent.  Wheel bearings shall be contained in sealed hubs.  All components utilizing grease as a lubricant shall be equipped with grease fittings for lubrication.
b. Drive Axle:  The drive axle shall be Meritor or approved equal and shall have a rated capacity of not less than twenty-three thousand (23,000) pounds.  Spindle tubes shall be of a replaceable press fit type.  Bearing journals shall be induction hardened and the ring gear shall be bolted to the case.  Wheel bearings shall be oil lubricated. The hub shall have a sight glass in order to check oil levels and shall have a fill port.  All components utilizing grease as a lubricant shall be equipped with grease fittings for lubrication.
c. Rear Axle:  The rear or “tag” axle shall be a solid beam type.  Wheel bearings shall be tapered roller type and shall be oil lubricated. The hub shall have a sight glass in order to check oil levels and shall have a fill port.  All components utilizing grease as a lubricant shall be equipped with grease fittings for lubrication.
d. Drive (Propeller) Shaft:  The drive shaft shall be of not less than three (3) inch outside diameter, heavy duty type equipped with DANA universal joints or approved equal.  All components utilizing grease as a lubricant shall be equipped with grease fittings for lubrication.  The drive shaft shall be equipped with a guard in order to prevent it from striking the ground or the floor of the coach in the event of a shaft or universal joint failure.
e. All axles shall be equipped with disc brakes.  Drum and shoe braking systems are not acceptable.
4. Coach Body Frame and Exterior:
a. The Bus design shall incorporate all severe service and heavy-duty features available from the Supplier. The exterior body features, including grilles and louvers, shall be shaped to allow complete and easy cleaning by automatic Bus washers without snagging washer brushes
b. Frame:  The coach frame shall have a thorough anti-corrosion treatment.  If tubular steel is used, moisture drains must be provided and the steel must be treated inside and out with an anti-corrosion system that will last the life of the coach.  Welding spall must be ground off prior to the frame being treated with the anti-corrosion treatment.  Dissimilar metals shall be properly isolated in order to prevent galvanic or electrolytic action.  All hardware and fasteners shall be zinc plated, cadmium plated, phosphate coated, black oxide coated or stainless steel or nylon.
c. Exterior Panels:  Exterior panels shall be of fiberglass, steel, or aluminum as appropriate.  Exterior panels shall be affixed to the frame with an adhesive sealant (Sicoflex or a known acceptable product).  Form, fit, and finish shall be of high quality with no waves, poorly joined panels, or excessive sealant.  Vertical and horizontal joints shall be even along the entire length, with the width of the joint varying not more than one sixteenth (1/16) of an inch along its entire length. The use of rivets shall be minimized over the entire exterior of the coach in order to enhance the overall appearance of the coach.
i. Baggage doors shall be constructed of aluminum.
ii. Front panels beneath the windshield shall be reinforced fiberglass.
iii. Roof panel shall be a minimum .051 inch polyurethane painted aluminum.
iv. Front and rear roof caps may be fiberglass if unstressed.
v. The front roof cap shall be aerodynamic in design, to accommodate the slope of the windshields.
vi. All exterior access doors shall close flush with the body surface and be capable of withstanding severe abuse throughout the life of the coach.  Doors shall be hinged so as to prevent opening during operations or during servicing.  The supplier shall equip exterior access doors with a locking device to ensure positive control against accidental opening.  Exterior doors shall be of a design compatible with automatic washing equipment that shall prevent the brushes from damaging the door.
vii. All access doors, less engine compartment access doors and the radiator access door, shall be equipped with a sealing system that prevents water, dirt, and debris from entering the compartment.  Particular care shall be paid to access doors for the main front electrical junction box, or any other exterior electrical compartment to prevent the entry of water or any other liquid.
viii. The Supplier shall supply the coach with all of the Supplier’s normal access doors or points.
ix. All vertically opening access doors shall be equipped with at least one positive locking gas strut to assist in opening the compartment door and to hold the door in a vertical position.
d. Drip molding shall be black powder coated aluminum or rubber to complement the exterior paint scheme and extend along both sides of the coach above the window line.  Rubber exterior side belt (rub rail) and sash moldings shall be five (5) inches in width and shall be provided along the length of the coach, excepting the rear of the coach.  The condenser compartment shall not be equipped with a rub rail in order to increase air flow.
e. Window posts shall be of black coated aluminum or black painted aluminum.  Coloring on the window posts shall last the life of the coach.
f. All coaches shall be subjected to a water test to determine body leaks.  The Supplier shall be required to water test the bus over its entire exterior surface for no less than seven (7) minutes with a minimum total water flow of one hundred (100) Gallons per Minute (GPM) at one hundred (100) PSI.  Any leakage resulting from the water test shall be repaired by the Supplier and the coach then retested under the conditions set forth above.
g. Wheel housings shall be stainless steel.
h. Front and rear wheel housing shall be equipped with a splash guard that hangs to within four (4) inches of the road surface.  Wheel housings shall be equipped with rubber molding designed to control wheel splash.
i. The entire underneath of the coach shall be undercoated with a heavy duty Techtyl 127CG product, or approved equal.
j. Front and rear bumpers shall be of an energy absorbing type and shall extend not less than five (5) inches from the body of the coach.  Atlas, Romeo Rim, and Firestone are known acceptable products.  The front bumper shall be hinged at the bottom and spring loaded for easy access to the spare tire.  A release mechanism for the front bumper shall be provided in a compartment below the main front electrical box.  Trim moldings on the door, driver’s window and front of  the bus shall match the front bumper.  The rear bumper shall be equipped with an anti-ride feature.
k. Tow eyes shall be provided at the front of the coach underneath the front bumper.
l. The license plate holder shall be recessed and lighted by white Light Emitting Diode (LED).
m. All exterior lighting shall be of the Light Emitting Diode (LED) type, less headlights.  All exterior LED lamps shall be of a “potted” type and shall be impervious to water intrusion.
i. Stop lights shall illuminate red; turn signals, marker lights, and hazard warning lights shall illuminate yellow; back up and head lights shall illuminate white.  All lighting shall conform to Federal, State, and Local Jurisdiction requirements.
ii. Turn signal and hazard warning lights shall be provided at the front and rear of the coach.  Additional turn signal and hazard warning lights shall be provided on the road side and curb side of the coach.  The front turn signal and hazard warning lights shall be located to the rear of the front wheel well, above the rub rail line, but no higher than the top extremity of the wheel well.  The rear turn signal and hazard warning lights shall be located either to the front or rear of the rear wheel well but no higher than the top extremity of the wheel well.  Lens shall be of the protected armored type.
iii. Marker lights located at the top rear of the coach shall be red.  Marker lights located at the top front and sides of the coach shall be amber.
iv. A high intensity white LED light shall be positioned behind the front door angled to illuminate the area immediately outside the front door.  It shall be wired to illuminate when the front door switch is activated.
v. A high intensity white LED light shall be provided over the wheel chair door.  This light shall be positioned so as to illuminate the wheel chair lift when it is deployed.  It shall be activated when the lift is activated for deployment.
vi. In addition to normal rear coach lighting, the coach shall have a center mounted stop light positioned at the rear top center of the coach
vii. The engine compartment shall be illuminated by four (4) LED lamps.  The lamps shall be positioned to illuminate the top, sides, and rear of the engine compartment.  They shall be controlled by a switch on the rear engine control panel.  The switch shall be marked “engine light”.
viii. Reflectors shall be provided at the front, center, and rear of the coach.  The front side and center reflectors shall be amber and the rear and rear corner reflectors shall be red.
5. Coach Interior:
a. Fabric colors shall be determined at the pre-production meeting.
b. The following surfaces shall be covered with fabric: 
i. The center ceiling area between the package racks shall be constructed of .051 inch thick vinyl covered aluminum and its interior surface shall be a sound attenuating material  (i.e. not a hard surface).
ii. The rear bulkhead panel shall be covered with fabric.
c. The interior ceiling forward of the standee line and at the extreme rear of the coach shall be off white melamine or such other plastic or fiberglass material determined by the manufacturer and approved by the purchaser.
d. The area between air ducts and the bottom of the windows shall be the same material as the interior ceiling forward of the standee line and shall be the same color.
e. The windshield post and front interior coach posts shall be constructed of durable non-toxic material.
f. The rear seat riser and all air ducts shall be constructed of stainless steel having a matte finish.
g. Operator’s Compartment:
i. The Operator’s compartment shall be equipped with a barrier located behind the operator and between the operator and the first passenger seats on the road side of the coach.
ii. The barrier shall extend from the floor to the ceiling, or to a height that shall protect the operator from passenger interference.  The lower half shall be constructed of fiberglass or other plastic material and shall be grey in color.  The upper half of the barrier shall be constructed of flat black .472 inch acrylic glazing on the operator side and shiny black on the passenger side.  It shall be shatter proof and opaque and shall meet AS standards of AS-4 or AS-5.
iii. It shall extend from the aisle to the road side exterior wall of the coach. 
iv. Placement of the barrier shall accommodate a minimum fore and aft travel of the operator’s seat of not less than ten (10) inches.
v. A coat hook shall be provided for the operator.
vi. A small compartment, suitable for storage of a small bag or large lady’s handbag, shall be provided behind the operator seat and barrier, over the first set of passenger seats.  The compartment shall be equipped with a lock keyed to match the exterior door.
vii. The operator’s compartment shall be equipped with three (3) roller type sunscreens.  They shall be located above the right and left hand windshield and above the operator’s window.  They shall be equipped with guide rods located at each end of the screen to allow for infinite positioning.
viii. A black metal twelve (12) pocket card holder and  another black metal holder measuring eight and one half (8 ½ ) by eleven (11) inches shall be affixed on the rear of the driver’s barrier, accessible to the riders.
ix. The operator seat shall be Recaro ERGO M (3 point) or approved equal.  Fabric color shall be black.
h. Passenger Seating:
i. Passenger seating shall be American Model 2006 Recliner or approved equal.
ii. Fabric color and type shall be determined at the pre-production meeting.
iii. There shall be a total of fifty-seven (57) seats available with no wheel chairs on board and forty-five (45) seats available with wheel chair passengers on board.
iv. Seats shall not recline beyond four (4) inches.
v. Hip to knee room shall be a minimum of twenty-nine (29) inches, measured from the center lower seat cushion and parallel to the seat cushion to the center back of the seat or modesty panel in front.
vi. Seating at the wheel chair lift door shall be installed so as to accommodate two (2) wheel chairs .in a forward facing configuration.  Appropriate wheel chair securing devices shall be provided by the manufacturer.
i. A modesty panel shall be installed in front of the first passenger seat at the step well.  It shall be attached to the sidewall and shall rise not less than twenty-nine (29) inches above the floor.  It shall have a grey vinyl pad firmly attached to the top hand rail for passenger safety.  The interior side of the panel shall be covered with fabric 
j. Stanchions and Grab Rails:
i. All stanchions and grab rails shall be one and one quarter (1 ¼) inch polished stainless steel.  Brackets, form, fit, and finish shall be of a quality to insure against passenger injury.  Stanchions and grab rails shall have no burrs, sharp edges, or any other condition hazardous to the passenger. 
ii. All stanchions and grab rail shall be powder coated bright yellow.  Installation shall comply with requirements found in the Americans with Disability Act (ADA).  All grab rails shall have a minimum of one and one half (1 /12) inch knuckle clearance.
iii. An entrance door grab rail shall be mounted to the front passenger modesty panel.  It shall be thirty-nine (39) inches in length and angled at approximately thirty (30) degrees.  Another grab handle shall be affixed in a horizontal fashion on the top of the curb side front dash.
k. Insulation:
i. The roof shall be insulated with not less than a two (2) inch medium density fiberglass compressed material. Insulation shall be sealed or protected against water infiltration.
ii. Sidewalls shall have a minimum of one and one quarter (1 ¼) inch formed rigid urethane foam block insulation placed between frame members.  The insulation shall be sealed to prevent water infiltration.
iii. The rear bulkhead of the bus shall be insulated as described below.  When complete, the rear bulkhead should act as a firewall between the engine compartment and the passenger compartment.
1. At the rear cross seat riser and rear cross seat back and cushion, there shall be not less than a one and one half (1 ½) inch high density fiberglass insulation blanket.
2. An additional five-eight (5/8) inch fiberglass blanket shall be added to the previous as sound insulation.  The blanket shall be one-quarter (1/4) inch urethane foam layered on either side of a one-eighth (1/8) inch urethane elastomeric loaded with barium sulfate.
3. The barrier shall be held in place by aluminum angles.
4. The cover panel behind the rear cross seat shall be one (1) inch thick polyurethane with mylar facing.
5. The area behind and below the simulated window shall be two (2) inch medium density fiberglass with three- quarter (3/4) inch heavy density fiberglass batten cemented to the inner face of the panel.
6. Noise levels at the rear seat, with the engine running shall not exceed seventy-five (75) decibels.
7. A one (1) inch thick urethane foam insulation with mylar face shall be installed in the step well area.
l. Windows:
i. Passenger windows shall have a clear glass opening of thirty-two (32) by fifty-two (52) inches, eight (8) on the curb side of the bus and eight (8) on the road side.
1. The wheelchair door shall have a window thirty-two (32) by thirty-seven (37) inches.  This window is fixed.
2. All side windows shall be a nominal one quarter (1/4) inch single glazed laminated tempered safety glass tinted grey.  Windows shall meet or exceed all Federal, State, and local standards.
3. All side windows (less the wheel chair door) shall be hinged from the top and shall be emergency escape type.  They shall be equipped a single motion release bar running the entire length of the window at the lower edge to permit emergency egress.  Emergency operating instructions etched on metal plats shall be provided at the bottom of the window frame at each seating position.
4. The upper portion of the operator window shall be double glazed AS-2 laminated safety glass fixed window.  The lower portion of the window shall have a sliding section.  
5. All side windows shall be frameless design.  Drive side window frame shall be of black anodized aluminum.
6. The windshield shall be a two piece (left half and right half) one quarter (1/4) inch nominal laminated safety glass.  It shall allow seventy (70) per cent light transmission, sloped at approximately thirteen (13) degrees toward the rear of the coach. The total area of the windshield shall be approximately thirty-one (31) square feet.
m. Front Door:
i. The front door shall be located on the curb side of the coach forward of the front wheel well, positioned so the operator can observe customers entering and leaving the coach.
ii. The door shall have a clear opening width of thirty (30) inches up to a height of forty-four (44) inches.  The clear door opening height shall be eighty-four and one half (84 ½) inches.
iii. The door shall be constructed in two sections, a front section and a rear section and shall be of composite material.  A stainless steel kick plate shall be affixed to the bottom of each door.
iv. Upper and lower hinge assemblies shall be cast and provided with a stainless steel lower hinge pin pivoting in a spherical bearing.
v. Each door half shall be provided with an upper and a lower window.  The upper windows on both doors shall be of AS-2 laminated safety glass.  The lower window shall be of one half (1/2) inch acrylic.
vi. The front doors shall be electrically controlled and air operated, with a keyed lock coded FA0179 Locksmith #14523.  The door shall be controlled with a momentary switch located to the left of the steering wheel.  A secondary exterior door control switch shall be located in a sealed side wall pocket on the exterior curb side of the coach by the front door.
vii. The door shall be provisioned with an interrupt switch that will not allow the coach to move forward or backward when the door is open, the door control circuit is energized or if the coach is in a kneeling position.
viii. The step well shall be well lighted.  Step well lights shall be flush mounted LED type capable of producing the following candlepower:
1. One six (6) candle power flush mounted light on the right step well panel.
2. One twenty–one (21) candle power covered LED light with polycarbonate cover on the right step well panel.
3. One twenty-one (21) candle power LED dome light mounted in the coach ceiling to illuminate the entire step well.
ix. Step well lighting shall illuminate the step well when the step well/chime switch in “ON” and the entrance door is open.
n. Interior Lighting:
i. Interior passenger lighting shall be Light Emitting Diode (LED). The interior lighting system shall provide a minimum 15 foot-candle illumination on a 1 square foot plane at an angle of 45 degrees from horizontal, centered 33 inches above the floor and 24 inches in front of the seat back at each seat position.  Allowable average light level for the rear bench seats shall be 7 foot-candles.  Floor surface in the aisles shall be a minimum of 10 foot-candles, vestibule area a minimum of 4 foot-candles with the front doors open and a minimum of 2 foot-candles with the front doors closed.   
ii. The lighting system shall be equipped with a thermal and power management with HB (High Brightness) Light Emitting Diodes (LED).  The light system will have a minimum of a 100,000 hours life cycle with minimum degradation.
iii. The Light Source Units shall be located to minimize windshield glare with distribution of the light focused primarily on the passengers' reading plane while casting sufficient light onto the advertising display.  Light Source Units shall control the quality of light by using an indirect, reflective lighting method to eliminate harsh lighting patterns and “hot spots”.  Light Source Units shall continue to distribute light even in the event of a single LED reaching “end of life”.  The Light Source Units shall be designed to ensure if one individual LED fails that it is not noticeable to the passenger.
iv. Lens material shall be polycarbonate.  Lenses shall be designed to effectively "mask" the Light Source Units. Lenses shall be sealed to inhibit incursion of dust and insects but shall be easily removable for service. Removing the lens shall be done easily and without the need to remove the housing or ad cards.  If threaded fasteners are used they must be held captive in the lens.  Threaded fasteners shall be standardized so that only one tool is required to service all fasteners within the bus. 
v. The Light Source Replacement Unit shall include all necessary electronics in a one foot module including power supply, LED and drivers.  The unit will continue to generate light even in the event of up to three LEDs in a one foot section reaching an “end of life" condition.  The LED Light Source Replacement Units shall be adjustable to address potential degradation when installing a new module replacement in line with an aged unit.  The Light Source Replacement Units housed within the light fixture shall be one foot in length.  The Light Source Replacement Units shall be serviceable from the passenger compartment.  Light Source Replacement Units shall be replaceable with a minimum amount of tools.  In order to extend the life expectancy of LED units, thermal management of LED’s shall be designed in a method to assure that LED temperature never exceeds greater than seventeen degrees Celsius over ambient temperature.
vi. The system will also be capable to adjust any light fixture, to the desired light level.  In this system, each six foot led fixture can be adjusted from completely off position to any brightness level. 
o. Additional Lighting shall consist of the following:
i. The front two curb side LED panels shall be blue and shall be controllable by the operator.  The rear curb and road side LED panels shall be blue and controllable by the operator.
ii. Passenger reading lights positioned in the package racks over each seat.  Each reading light shall be individually controlled so that a passenger can turn the light off and on using controls mounted in the package rack. Reading lights shall provide at least six (6) candle power of illumination.   A separate dimmer control shall be provided for the operator for the first two rows of reading lights.
iii. A test switch for the operator shall be provided on the operator’s control panel.  This switch shall be wired to over ride the passenger reading light controls and shall illuminate all passenger reading lights when placed in the “Test” position.  It shall be labeled “TEST”.
iv. The operator’s compartment shall be equipped with an overhead light, controlled by a switch on the operator’s control panel.  It shall illuminate with a minimum of fifteen (15) foot candles at the trailing edge of the steering wheel.
6. Package Racks:
a. A package rack shall run the length on the coach on both the curb and road side.  The rack shall include individually controlled reading lights, power vents with air conditioned air, and a minimum of thirteen (13) five (5) inch forty (40) watt four (4) ohm speakers connected to the operator’s public address system.
b. Passenger head room, measured from the top of the headrest to the bottom of the package rack, shall be a minimum of seventeen (17) inches.
c. The rack shall have as an integral part a minimum of two (2) restraining cords evenly spaced in the opening to the storage area and parallel to the upper and lower portion of the package rack for the purpose of preventing packages from falling out of the rack.
d. The rack shall contain individual and adjustable air fans and reading lights positioned over each passenger seat.
e. The underside of the package rack, shall, where possible, be covered with fabric.
f. Total capacity of the package rack shall be not less than eighty-eight (88) cubic feet.
7. Under Coach Storage:
a. Three storage compartments shall be provided under the coach passenger compartment.
b. The storage compartments shall be separated by a bulkhead and shall run the width of the coach.  Each storage compartment shall have its own light.  The light shall be controlled by a switch in the compartment or by some other method that is easily accessible to the operator.
c. The compartment shall be sealed by a vertically lifting baggage door, equipped with a four (4) by ten (10) flush mounted compartment latch located center point of the door.
d. The interior surfaces of the storage compartment shall be aluminum, corrugated on the floor and smooth on the sides of each compartment.  The total storage space provided by the compartments shall be approximately three hundred fifty (350) cubic feet.
8. Flooring:
a. The subfloor of the passenger compartment shall be marine grade plywood or composite flooring.  It may not be untreated plywood.  The subfloor shall carry a twelve (12) year unlimited warranty.  “Greenwood” or its equivalent are known acceptable products.
b. All edges of the sub floor shall be treated with a polyurethane sealant prior to installation of the subfloor.  Sikoflex 221 or its equivalent are known acceptable products.
c. The step well shall have three steps.  The steps and the risers shall be of stainless steel material.  The steps shall be not less that eleven (11) inches wide and the riser height shall not exceed nine (9) inches.
d. The floor at the top of the step well and the operators compartment shall be level, with no variances in height in that area. The operator’s station shall contain an aluminum floor plate in the foot control area.
e. The floor shall be covered with TR-518 black ebony ribbed matting and shall have sealed seams.  RCA and Koraseal are known acceptable products.
f. Other items:
i. Manufacturer shall provide a yellow standee line not less than one inch wide just to the rear of the operator compartment.
ii. Nosing on the steps in the step well shall be yellow and run from the leading edge of the step to a point not less than three (3) inches behind the step.
iii. Stainless steel trim with a minimum height of six (6) inches shall be applied to the sidewall edges of the flooring over the entire bus.  The trim shall be of an “L” shape and the lower edge shall extend not less and one half (1/2) inch out from the sidewall of the coach.
9. Wheels and Tires:
a. Wheels shall be Alcoa aluminum wheels polished on both the interior and the exterior.  They shall be mounted and provided with five (5) handholds or “cut outs” to provide for heat dissipation.  Wheels shall be provided by the manufacturer.  A plastic spacer plate between mounting surfaces and wheels on all axels shall be provided.
b. Tires shall be Michelin XZA 2+ 315x80R22.5 tubeless radial with a load rating of “L”, nine thousand (9000) pounds.  Tires shall be provided by the manufacturer.
c. The manufacturer shall provide one (1) spare tire, mounted on the aluminum rim with each coach.
d. The manufacturer shall provide an automatic tire air pressure and temperature monitoring system.  This system shall be installed with a visual and audible warning on the operator’s console to notify the operator of a problem.  “SmartTire” is a known acceptable product.
10. Mirrors:
a. Mirrors shall be Hadley or approved equal.  Mirrors shall have the upper two thirds (2/3) of the surface as a flat mirror and the lower one third (1/3) of the surface convex.  Mirror surfaces shall be replaceable in ten (10) minutes or less without the use of special tools or equipment.
b. The mirror arm shall be cast and shall be of a dovetail mount snap back design.  It shall be mounted on the coach so that the bottom edge of the mirror is not less than seventy-two (72) inches from the curb.
c. The entire assembly shall have a black Imron finish.
d. An additional six (6) by ten (10) inch flat fully adjustable rear view mirror shall be provided on the interior of the coach.  It shall be mounted to allow the operator to view the interior of the coach.
11. Instrument Panel and Operator Controls:
a. The instrument panel shall be located directly to the operator’s front and shall provide an unobstructed view of all gages and tell tale lights.  It shall be constructed of fiberglass reinforced plastic or other like material and shall be back lighted for nighttime use.  Gauges shall be recessed to minimize glare and improve readability in direct sunlight.  The panel shall be ergonomic in design and shall facilitate ease of coach operation and safety.
b. Panel shall be equipped with the following gauges:
i. Air pressure gauge, showing air pressure from zero to one hundred fifty (150) psi.  The pressure shall be measured in ten (10) psi increments, with the ninety (90) to one hundred twenty (120) psi range clearly marked.
ii. Calibrated electronic speedometer with odometer.  Speedometer shall take its input from the engine or transmission electronic control module.  It shall not take input from an axle mounted speed sensor.
iii. Coach interior temperature gauge.
iv. Oil pressure gauge.  The gauge shall be clearly marked to show normal operating range and either high or low oil pressure.  An audible alarm shall be integrated into the gauge to alert the operator for high or low oil pressure.
v. Coolant temperature gauge.  The gauge shall be clearly marked to show normal operating range and either high or low coolant temperature.
vi. Fuel gauge.  The gauge shall clearly indicate the fuel status of the coach.
vii. Voltmeter.  The gauge shall be color coded to show charging status with red (overcharging), yellow (undercharging), and green (normal charging).  It shall also indicate charge status with numbers.
c. Status indicator lights shall be included in the instrument panel.  Construction shall be such that the operator may clearly see all indicator lights during the day (bright sunlight) and at night.  The following indicator lights are required: stop lights on, headlight high and low beam; stop engine light; low air pressure with audible alarm; check engine light; turn signal and hazard indicators; alternator not charging; emergency brake status, back up indicator; trailing axle low pressure.
d. Control switches shall be stainless steel toggle type switches or rotary knob controls, depending on its function.  All switches and controls shall be clearly labeled as to their function by a permanently fixed label.  Control switches shall be easily reached by the operator without having to lose eye contact with the road ahead.  The following controls and switches are required:  passenger compartment HVAC control;  passenger chime; fast idle; operator compartment HVAC control and defroster control; momentary indicator light test; engine start; electrical system master switch, emergency engine override, entrance door, operator compartment lighting;  exterior marker lights, interior coach lights, hazard warning lights, head lamps, gauge illumination; dash illumination; windshield wiper and washer control.
e. Notes:
i. The starter switch shall be wire to preclude starter engagement when the engine is running.
ii. There shall be no “jake brake” switch.   The jake brake shall be wired to function at all times.
iii. Final layout of the operator instrument panel shall be confirmed at the pre-production meeting.
12. Windshield Wipers and Washer:
a. Windshield wipers shall be of a heavy duty design, electrically powered.  Wipers shall be self parking and shall be individually controlled.  The wipers shall have the ability to clear a minimum surface area of nine hundred sixty-eight (968) square inches on both the curb side and road side windshield.  DOGA or equivalent  are known acceptable products.
b. Wiper motors and mechanism shall be easily accessible from the coach exterior by means of access panels located on the front of the coach.  They shall be removable for service or replacement as complete units.
c. The windshield washing system shall have a minimum of a three (3) gallon reservoir easily serviceable from the exterior of the coach.
13.   Engine:
a. The coach shall be provisioned with an engine that meets or exceeds all Federal, State, and Local air quality and emissions standards for heavy duty on road engines.
b. Engine horsepower shall be in the three hundred ten (310) to four hundred twenty-five (425) range and shall deliver one thousand six hundred fifty (1650) foot pounds of torque.  Engine displacement shall be in the thirteen (13) liter range.  It shall be capable of utilizing either number one (1) or number two (2) ultra low sulfur diesel fuel without degradation of power or service. Cummins Engine Company and Detroit Diesel Corporation are known acceptable products.
c. The engine and transmission shall be mounted onto a cradle for ease of removal and replacement.  The engine and transmission shall be configured in a “T” drive.  A “V” drive is not acceptable.
d. The engine shall be electronically controlled.
e. Coach acceleration performance shall meet or exceed the following criteria:
i. Maximum speed:  68 miles per hour (mph)
ii. Grade ability:
1. Fifteen (15) mph on a twelve (12) percent grade.
2. Thirty (30) mph on a seven (7) percent grade
3. Fifty (50) mph on a five (5) percent grade.
iii. Acceleration time on a flat, dry, paved surface shall be not less than zero (0) mph to twenty (20) mph in six (6) seconds.
f. The engine shall be provided with a Jacob’s Brake set to operate in the following manner:
i. Brake shall operate on medium setting (four (4) cylinders.
ii. The brake shall activate and operate when service brake application occurs.
iii. The brake shall select transmission second (2nd) gear.
iv. All cylinder braking shall activate upon service brake application of eight (8) psi.
v. Any ABS event shall cancel the Jake brake activation.
vi. The coach SHALL NOT be provided with an off/on switch for the Jake brake system.
g. Filters:
i. The engine shall be equipped with the following oil filters:
1. A minimum two (2) quart full flow thirty (30) micron basic oil filter.
2. A SPINNER II centrifugal oil filter system.
3. An oil bypass filter system.
ii. The engine shall be provided with an automatic oil replenishment system.
iii. The engine shall be provided with a primary and a secondary fuel filter.
h. The engine compartment shall be provided with an engine compartment control panel, located in the engine compartment.  All gauges and switches shall be water proof and resistant to heat. All gauges shall be mechanically driven.  The control panel shall contain the following gauges/switches:
i. Engine compartment lighting “on/off” switch.
ii. Engine operating switch with “Rear Run”, “Off”, and “Front Run” position. 
iii. A starter switch for starting the engine from the rear of the coach.
iv. An engine oil pressure gauge.
v. A charging gauge.
vi. A coolant temperature gauge.
i.  The coolant system fans shall be electrically driven.
i. A single modular design radiator system shall be provided, mounted above the engine compartment.  Radiator cores shall measure a minimum of 850 square inches and be capable of a minimum of 16,500 BTU/minute heat rejection or greater if required for the 2010 EPA emission standards.  The system shall be easily serviced through a top hinged access door that is equipped with gas cylinders and a manual prop to hold the door open.

ii. The engine cooling system shall be equipped with a spin on time release coolant filter element.  
iii. The cooling system will be protected with a long lasting (at least one year) premium quality coolant additive package as recommended  by the engine manufacturer and a fifty-fifty (50-50) mixture of long lasting five (5) year three hundred thousand (300,000) mile low maintenance ethylene glycol anti freeze. 
iv. The cooling system shall be equipped with a heavy duty stainless steel surge tank having a minimum capacity of twenty (20) percent of the total volume of expansion of coolant found on the coach.
v. The surge tank fill port shall be above the expanded coolant.  There shall be no loss of coolant during operation, after engine shut down, or during inspection. The system shall be equipped with a properly sized automatic relief valve, a manual pressure relief valve on the surge tank, and an air pressure cooling system test port for conducting coolant system pressure checks
j. The engine compartment bulkhead shall be completely sealed to prevent fumes and smoke from entering the coach interior.  Penetrations through the bulkhead for lines and wiring harnesses shall be sealed and the line/harness shall be protected from rubbing or other damage.  The bulkhead shall be insulated with fire retardant insulation and fasteners for the insulation shall be fireproof.
k. The manufacturer shall provide a normal two (2) year power plant warranty.  The manufacturer shall provide pricing for an additional three (3) year extended warranty.
l. Warranty time shall take effect WHEN THE COACH IS PLACED INTO SERVICE, not upon delivery of the coach to its final destination.
14.  Transmission:
a. Transmission shall be a fully automatic Allison World Transmission B500 with six (6) speeds and retarder.
b. The transmission shall be electronically controlled.  The electronic controller shall have the latest controlling and diagnostic software available.
c. The transmission retarder shall be set to operate as follows:
i. When the operator’s foot is removed from the accelerator, the retarder shall operate at 1/3 of its full capacity.
ii. When the operator’s foot is placed on the brake pedal, the retarder shall operate at 2/3 of its full capacity.
iii. When the operator fully applies brake pedal pressure, the retarder shall operate at full capacity.
d. The drive axle shall have an axle ratio of 4.56:1.
e. Transmission gear ratios shall be as follows:
i. First Gear:  3.51:1
ii. Second Gear:  1.91:1
iii. Third gear:  1.43:1
iv. Fourth Gear:  1.00:1
v. Fifth Gear:  O.74:1
vi. Sixth Gear:  0.64:1
vii. Reverse:  4.80:1
f. The manufacturer shall provide a transmission shift key pad placed within easy reach of the operator.
g. The manufacturer shall provide a device on the transmission to automatically draw transmission fluid for oil analysis.
h. The manufacturer shall provide a normal two (2) year transmission warranty.  The manufacturer shall provide pricing for an additional three (3) year extended warranty.
i. Warranty time shall take effect WHEN THE COACH IS PLACED INTO SERVICE, not upon delivery of the coach to its final destination
15.   Air System:
a. The air compressor shall be of an engine mounted gear driven 2 stage type and shall have a displacement of not less than thirty one and six tenths (31.6) Cubic Feet per Minute (CFM).  The compressor shall be oil lubricated and water cooled.
b. The discharge line from the air compressor shall be one (1) inch inside diameter copper tubing and shall have no ninety (90) degree turns.
c. An air drier shall be provided with not less than a 90 watt heater element.  The air dryer shall be self purging.  The Bendix ADIP air drier is a known acceptable product.
d. Air reservoirs shall be located underneath the coach floor.  They shall be equipped with a manually activated automatic drain system.  The total capacity of the air reservoir shall be not less than nine thousand four hundred sixteen (9416) cubic inches but not less than seven thousand two hundred ninety (7290) cubic inches in accordance with FMVSS 121.
e. Air reservoirs shall be connected in a dual circuit arrangement.
i. The front service reservoir shall provide air for the front axle service brakes.
ii. The rear service reservoir shall provide air for the service brakes on the rear axles.
iii. If there is a loss of air pressure in either the front or rear service reservoirs, the other reservoir shall provide modulated braking on the front and rear axle (two of the three axles).
iv. A fully isolated parking brake shall be provided for parking brakes.  Full application of parking brake system is required and shall be available in an emergency.
v. All air operated auxiliary systems shall be provided with filters and regulator valves.
vi. All reservoirs shall be equipped with automatic drain valves.  Sloan, Bendix, Westinghouse, and Fastenal are known acceptable products.
f. Air system transmission lines shall be made of nylon tubing.  They shall be grouped and routed through an enclosed space running the length of the coach below the center aisle.  They shall be marked as to function every six (6) inches.  Air lines shall be protected from rubbing and chafing when passing through frame members.  They shall be supported at twelve (12) inch intervals to protect from flexing, vibration, tension strain, and road hazards.  Air lines shall be protected from chafing when secured to the supports.
g. The air system shall be provided with a check valve between the first and second air tanks.  It shall have a two hundred fifty (250) psi safety valve installed between the compressor and the dryer.
h. The coach shall have an air inlet valve located somewhere in the engine compartment to allow easy access.  It shall be capable of accepting commonly used air hoses found either in a maintenance shop or on a wrecker.
i. An air pressure gauge shall be provided on the operator’s console.  The gauge shall indicate, in five (5) psi increments the coach air system pressure.  A warning light and buzzer shall also be provided on the operator’s console that shall illuminate and sound when the coach air system pressure is less than ninety (90) psi.
16.  Suspension:
a. Suspension shall be pneumatic.  It shall be equipped with straight side lobe type air bellows.  Four (4) shall be provided for the drive axle and two (2) for the front axle.  The trailing axle shall be equipped with two (2) straight side lobe type air springs.
b. Four (4) hydraulic type shock absorbers shall be provided for the front axle, four (4) hydraulic shock absorbers for the drive axle and two (2) shock absorbers for the tag axle.  Koni is a known acceptable product.
c. The air suspension shall automatically adjust itself as required by coach loading.
d. Manual air dump valves shall be provided in an easily accessible location within the engine compartment for unloading the tag axle.
e. The coach shall be equipped with sway bars to preclude excessive upper body motion.
f. The front suspension system shall be equipped with a kneeling system that will lower the front door entrance by approximately three (3) inches.  The kneeling system shall be activated by:
i. A switch on the operator console.
ii. A switch located in a water tight compartment on the exterior of the coach by the front entrance door.
iii. Automatically when the front entrance door is placed in the “open” position.  The kneeling function shall automatically raise the coach back to normal when the door is placed in the “closed” position.
iv. The kneeling function shall be wired so that it will not activate when the coach is in motion, and so the coach will not move when the kneeling function is activated. 
17.  Steering:
a.  The coach shall be equipped with an integral Electronic Traction Stability Control (ETC) power steering system.  The steering system shall allow for easy steering by the operator and shall isolate the steering wheel from road shock and vibration.
b. The steering wheel shall be a two (2) spoke deep dish type and shall allow for easy viewing of the instrument cluster with a minimum nineteen and one half (19 ½) inch diameter.  The steering wheel shall be adjustable fore and aft.
c. Steering from the left steering stop to the right steering stop shall be no more than six full turns of the steering wheel.
18.   The coach shall be equipped with air operated disc brakes on all axles.  The braking system shall be capable of stopping the vehicle in accordance with the performance requirements of FMVSS 121 and all Federal, State, and Local regulations in effect at the time of manufacture.
a. A spring operated parking brake shall be provided with application valve located to the left of the driver.  The parking brake shall meet all requirements of FMVSS 121 in effect at the time of manufacture.
b. The coach shall be provisioned with the following:
i. A tractor-trailer type “glad hand” air line hook up located under the front bumper for supplying air to the coach when towed.
ii. A Schrader type service valve located on the curb side rear of the coach to fill the coach’s air tanks.
c. A brake interlocks system shall be provided.  The system shall activate and function to prevent the coach from moving when the following events occur:
i. The door controller is activated.
ii. The kneeling feature is activated.
iii. The bus is in the kneeling position.
iv. The wheelchair door is unlocked or open.
v. The wheelchair door is activated or deployed.
vi. The fast idle is activated.
d. When the brake interlock is activated, the following shall occur:
i. Accelerator shall be disabled, preventing engine acceleration.
ii. Brakes shall be applied to prevent the coach from moving.
iii. An indicator light shall show on the driver’s dash to indicate that brakes are applied.
iv. Brake interlock switch shall automatically go to the “OFF” position each time the bus is shut down.
v. Brake interlock system shall be functional when the master switch is placed in the “ON” position.
vi. The interlock controls shall be mounted so as to be readily accessible to a technician for ease of maintenance and service.
19. Fuel and Exhaust System:
a. The fuel tank shall be constructed of either aluminum or stainless steel and shall have a minimum usable capacity of one hundred eighty (180) US gallons.
b. The tank shall be capable of taking approximately forty (40) gallons of fuel per minute.  It shall be equipped with a “whistle” valve for relieving air pressure that builds within the tank during fueling.
c. The fuel fill port shall be located on the curb (right) side of the coach and shall be equipped with an Emco-Wheaton fast fill positive lock filling device.  The fuel fill port shall be equipped with a spring loaded door that remains closed when not in use.
d. A fuel tank drain cock sealed with a hex head brass drain plug shall be provided on the bottom of the fuel tank.  The plug shall be flush with the underside of the fuel tank.
e. The exhaust system shall comply with all Federal, State, and Local emissions regulations.  The tail pipe shall terminate at the rear of the coach on the road (left) side of the coach.
f. The exhaust system shall make use of wraps or heat deflectors to protect other engine compartment components from excessive heat.
20. Electrical System: 
a. The electrical system shall provide and distribute power to insure satisfactory performance of all electrical components.  The system shall supply a nominal twelve (12) and twenty-four (24) volts of direct current.  Electrical power to the fare collection and communications equipment shall be twelve (12) volts. All components shall be installed and secured to minimize hazards to maintenance personnel.  The coach electrical charging system shall be rated higher than the total coach load and shall maintain batteries at a full state of charge even when the vehicle is at idle.  Circuit breakers and fuses shall protect all circuits.  Fuses shall be used only where it can be demonstrated that circuit breakers are not practical.  All fuse locations shall be clearly marked and shall be easily accessible for replacement. 
b. Redundant grounds shall be used for all electrical equipment except that they may not be carried through hinges, bolted joints, or power plant mountings. 
c. The coach shall be multiplexed.  The multiplexing system shall be of a type that is proven and approved for use in heavy duty on road vehicles.  It shall be a distributed network and each node shall be protected from electromagnetic interference.  The nodes shall be connected with wiring that meets or exceeds SAE Recommended Practice J1939.  The system shall be capable of conducting vehicle system checks when the master switch is placed in the “on” position.  It shall be capable of storing data for diagnostic use and shall be equipped with Light Emitting Diodes that indicate circuit integrity and capable of assisting technicians in trouble shootiing the coach.  An access port shall be placed somewhere in vicinity of the operator’s compartment.  Vansco and Dinex (IO Controls) Gen III are known acceptable products.
d. Wiring shall be protected from rubbing and chafing where ever it passes through structural frame members by use of non conductive grommets.  Wiring shall be secured to prevent flexing, stretching or other damage.   All harness supports, casings, and attachment devices shall be non-conductive.
e. The electrical system shall be modularly designed so that each panel, module, or wiring bundle (less the main wiring harness) can be removed and replaced within thirty (30) minutes using small hand tools or connectors.
f. All wires shall be permanently marked every twelve (12) inches to clearly show what wire they are.  Wiring harnesses shall not contain wiring of different voltages.  For example, twelve (12) volt and twenty four (24) volt wiring shall not be intermixed, they shall be in separate bundles.
g. For each harness over five (5) feet in length and having more than five (5) wires, the manufacturer shall provide five (5) percent of the total number of wires in the harness as spares.  Spare wires shall be so marked every twelve (12) inches and shall be the same size as the largest wire in the bundle.
h. Battery box shall be of a slide out type and constructed of stainless steel.  The box shall have two screw type clamps in order to secure the box and prevent it from sliding out during operation.  Batteries shall have a non conducting securement mechanism to prevent movement from within the box.  All terminals shall be covered by a non conductive material.
i. Wiring between major electrical components (less battery wiring) shall be doubly insulated, waterproof, and shall meet or exceed SAE requirements for vehicle wiring and terminal connections.  Battery and starter cables shall be continuous and shall have connections secured by bolted terminals, except where interrupted by the master electrical cut off switch. Wiring harnesses shall be manufactured to preclude figure eights or excessive tension on the harness.  Harnesses shall not be routed over or in and around the engine exhaust system or other high heat sources.  Terminals, generally shall be crimped and not soldered.  Electrical connections, panels and boxes shall be waterproof and shall be protected from exposure to heat, salt, and other contaminants.  All shall meet or exceed SAE requirements and recommended practices.
j. All relays, controllers, flashers, circuit breakers and other electrical components shall be grouped according to voltage and mounted in easily accessible waterproof junction boxes.  Junction boxes shall prevent fire from propagating outside the box.  A wiring/component schematic shall be permanently affixed to the door or cover of the box.  The schematic shall be of a type that remains usable (that is will not fade or become unusable because of grease or oil) for the life of the coach.
k. All electrical motors, except cranking motors, windshield wiper motors and lift motors shall be heavy duty brushless permanent magnet type with a constant duty rating of not less than forty thousand (40,000) hours.  Electric motors, except for the cranking motor, shall be installed for easy replacement in not more than fifteen (15) minutes by a technician.
l. The coach shall be equipped with a static ground strap affixed to an electrically conductive body surface that has been cleaned in order to effect maximum conductivity to dissipate static charges.
m. A master electrical cut off switch shall be positioned in the vicinity of the battery box.  The switch shall be a rotary type and shall be equipped with a positive system for lock out/tag out.
21.  Heating, Air Conditioning, and Ventilating System
a. The coach shall be provisioned with a semi-automatic climate control system that works as an integrated system to provide heating, air conditioning, and ventilation of the coach.  Operator controls shall consist of a single system control switch and keypad for temperature adjustment.  The system control switch and keypad shall be located in a convenient location in the operator’s compartment.  The system control switch shall be clearly labeled and allow the operator to select “OFF”, “VENT”, “HEAT”, or “AIR CONDITIONING”.  The temperature adjustment keypad shall have an adjustable range of five (5) degrees from set point.  Air flow vents shall be positioned so as to maximize passenger and operator comfort.  Heating system water lines shall be of heavy duty copper or brass except where flexible lines are required to absorb shock and vibration.  All lines shall be enclosed within the bus body and shall be insulated.  Air conditioning condensation lines shall be positioned to avoid discharge on mechanical components or passengers.  All electric motors shall be brushless. The system shall use R134.
b.  The heating system shall be of sufficient size and capacity to maintain an inside coach temperature of seventy-five (75) degrees plus or minus three (3) degrees when the outside temperature is thirty-two (32) degrees Fahrenheit.   The heating and ventilation system shall use approximately ninety (90) percent re-circulated air and ten (10) percent outside air. All heater cores, exchanges, and piping must be copper or bronze.  The use of aluminum is not acceptable.
c. An independent heater and defroster shall provide heat for the Operator and heated air to defrost the windshield.  The fan(s) shall draw air from either the coach body interior or the exterior, pass the air through a filter and the heater core, and then through the defroster system or the operator pedals.  Controls shall be within easy reach of the operator.  The fan shall have a minimum of three (3) speeds and shall be capable of delivering at least six hundred (600) CFM of air.  All motors shall be heavy duty brushless type.  Air flow (re-circulated or fresh) shall be controlled by use of a manually activated damper.(Electrical control available?)
d. The air conditioning system shall be of sufficient capacity to maintain an inside coach temperature of seventy (70) degrees Fahrenheit plus or minus three (3) degrees with an outside temperature of one hundred ten (110) degrees Fahrenheit.  The system shall be capable of lowering the inside coach temperature from one hundred ten (110) degrees Fahrenheit to between sixty-five (65) and eighty (80) degrees Fahrenheit within thirty (30) minutes with the door closed and the engine at one thousand five hundred (1500) RPM.
e. The air conditioning dehydrator shall be equipped with two (2) back seated valves to facilitate evacuation and charging of the system and to provide for easier replacement of the dryer unit. The air conditioning system shall be equipped with “Schrader” type valves or an approved equal for service and testing.
f. The evaporator(s) shall be designed for ease of maintenance.  All electric motors shall be brushless permanent magnet type motors.  Evaporators shall have provision for condensate drainage.  Drainage shall be positioned to not drain onto mechanical components or passengers.  Evaporator filters shall be designed with a rigid frame and be equipped with electrostatic filters that are washable and reusable.
g. The air conditioning system shall be controlled with micro-processers and shall be equipped with internal diagnostics to facilitate repair.  The system shall be equipped with an integral hour meter that automatically activates when the air conditioning switch is placed in the “ON” position, It shall have an RS232 port positioned in the operator’s compartment for easy connection of a laptop for diagnostics and data retrieval.  The air conditioning shall be equipped with self diagnostic gauges on the suction and discharge lines to indicate pressure and temperature without the need to install gauges.  The gauges shall be visible and easy to read without removal of barriers or other items.
h. The system shall be equipped with an outside ambient temperature lockout switch that shall disengage the air conditioning compressor and make the air conditioning system inoperable when the outside temperature is fifty (50) degrees Fahrenheit or lower.
i. The air conditioning compressor shall be reciprocating piston type or electrically driven.  It shall be capable of engagement at any speed without damage to either the compressor or other bus components.  It shall have a minimum useful life of three (3) years/unlimited mileage.  It shall be capable of being removed/replaced in less than 5 hours.  It shall be equipped with two back seated valves to allow the compressor to be isolated.  If the compressor is belt driven it shall be provisioned with a belt guard, belt adjustment shall be accomplished without moving the compressor, and shall be equipped with an idler pulley and belt tensioner.
j. The coach shall be equipped with two (2) static ventilators positioned approximately over the front axle and the drive axle.  They shall be manually operated and shall be easily opened and closed by one (1) person.  Each shall have a minimum area of four hundred twenty-five (425) square inches and shall be capable of serving as an emergency egress (escape) hatch.  The ventilator shall be capable of acting as a scoop, with either the lead or trailing edge open no less than four (4) inches or all four (4) edges being raised to a minimum height of three and one half (3 ½) inches.
k. The heat water circulating pump shall be a high capacity Rotron Seal-less or approved equal.
l. Air intakes shall be located so as to minimize entrance of exhaust fumes from the coach or adjacent traffic into the system or become clogged with road debris.  Intakes shall be baffled to prevent water or precipitation intrusion.  Outside air shall be filtered prior to entrance into the system to prevent intrusion of dust, pollen, and other airborne particulates into the system.  Filters may be disposable but shall be easily removed for replacement.  Air intakes shall be equipped with drains.
22.  Operator Seat
a. The Operator seat shall be either USSC, Recaro, or approved equal.  The seat shall be equipped with a three point seat belt and shall accommodate operators between the fifth (5th) and ninety-fifth (95th) percentile.
b. The seat shall be equipped with a head rest and lumbar support.
c. All features of the seat (up, down, internal seat support) shall be air operated.
d. The seat covering shall be black, with a cast aluminum base finished in a black baked enamel base.
e. The seat shall have a minimum forward/backward travel of ten (10) inches.  It shall allow at least twenty and one half (20 1/2) inches of space between the operator and the steering wheel.
f. The seat shall meet or exceed all FMVSS 121 requirements as well as other Federal, State, and Local requirements.
23.  Paint, Lettering, and Decals:
a. Exterior paint shall be DuPont Imron or an approved equal.  Exterior paint shall be well finished with no orange peel or overspray.
b. Exterior decals shall be 3M Company 180C High Performance Fleet Vinyl or approved equal.  Authorized color codes are:
i. Black:  PMS 2728
ii. Blue:  PMS 285 Teal Blue
iii. Green:  PMS 355
c. Numerical decals shall be either three (3) or four (4) inches in height and shall be black.  Georgia Department of Transportation decals shall be three (3) inches in height.  Purchaser shall provide schematic layout of decals and markings at the pre-production meeting.
d. Interior decals shall be in accordance with Federal, State, and Local laws and regulations.
24. Safety Equipment:
a. The following safety equipment shall be provided with the coach:
i. One (1) set of warning triangles.
ii. One (1) ten (10) pound fire extinguisher, dry chemical.
b. The equipment shall be located under the second curb side passenger seat.  It shall be securely mounted but remain easily accessible to the operator.
25. Destination Sign:
a. The front destination sign shall be either TwinVision ALL-LED “Smart Series”, Luminator “Horizon” or approved equal electronically controlled LED sign in amber.
b. The side destination sign shall be the same.
c. Minimum viewing area shall be:
i. Front destination sign:  16 rows by 160 columns.
ii. Side destination sign:  14 rows by 108 columns.
d. The manufacturer shall provide two (2) copies of the destination sign software upon delivery of the first coach.
26. Wheelchair Lift:
a. The wheelchair lift shall be Braun, or approved equal, installed below the coach floor line over the number two (2) cargo bay.  The wheelchair lift shall be capable of lifting not less than six hundred pounds (600) from the curb into the coach.  The lift shall operate from the curb side of the coach.  The lift shall be free of sharp edges, burrs, or other defects that could cause injury to the operator or to the passenger.  The lift shall be provisioned with such devices as are necessary to secure the wheelchair to the lift, prevent the wheelchair from rolling off of the lift, and insure passenger safety.
b. The lift shall be activated by a clearly labeled switch mounted on the driver’s console and by a secondary switch mounted in a water proof compartment located immediately forward of the lift bay on the exterior of the coach.  The lift controls shall not be operable unless the safety interlock is activated.  In order to activate the safety interlock the following must happen:
i. Parking brake is in the “SET” position.
ii. Transmission is in neutral.
iii. Master switch is in the “ON” position
iv. Engine fast idle is activated.
v. The primary and secondary lift activation switches are in the “ON” position.
vi. The lift restraint is buckled.
vii. The lift door is in an unlocked position.
c. When the lift safety interlock is activated, the hazard warning lights will automatically come on.  When the lift safety interlock is inactivated, the hazard warning lights will automatically turn off.
d. The lift shall be controlled by a pendant mounted to the lift support bracket.  The pendant shall be shock proof and shall control the following functions:  deploy the lift, raise the lift and wheelchair to the coach floor, stow the lift.
e. The lift shall have a threshold warning device that provides both audible and visual warning that the lift is in use.  The outer barrier shall be automatically controlled and be configured to preclude override by the operator.
f. The lift shall have a manual backup system that shall allow an operator to manually deploy and stow the lift.  The backup system shall be placed on the coach for ease of access and operation.
g. The coach entrance door for the wheelchair lift shall be a single leaf design mounted on a bottom track.  The door shall be provisioned with locks that will hold the door closed when in the closed position and open when it is in the open position.  The door shall have a single window set in line and sized the same as other windows.
h. A high intensity spot light shall be mounted above the lift door, positioned so as to illuminate the lift platform and surrounding area out to three (3) feet when the lift is deployed.  A single red light, with audible warning, shall be mounted on the inside of the coach.  This light shall activate when the lift safety interlock is activated.
i. The coach access door shall not be capable of opening unless the following safety interlocks are activated:
i. Parking brake is in the “SET” position.
ii. Transmission is in neutral.
iii. Master switch is in the “ON” position
iv. Engine fast idle is activated.
v. The primary and secondary lift activation switches are in the “ON” position.
vi. The lift restraint is buckled.
27. Wheelchair Securement  System
a. The wheelchair securement system shall be Q’Straint QRTMAX or approved equal.
b. The system shall have a separate three (3) point passenger restraint system.
c. The coach shall be configured to accommodate two (2) wheelchair positions.  One position shall be configured to accommodate large scooter type wheelchairs.
28. Fire Suppression and Detection:
a. The coach shall be equipped with a automatic and robust fire detection and suppression system.  Amerex V-25 or approved equal are known acceptable products.
b. The system components shall be installed for ease of service or maintenance.
c. A control panel shall be placed in the operator’s compartment.  The panel shall clearly, by means of red, yellow, and green lights, the system’s overall maintenance state.  Should a fire be detected, a red light will illuminate continuously.
d.  A pull type manual fire suppression system activator shall be placed in the operator’s compartment, within easy reach of the operator.  The manual activator shall be secured from accidental activation with a pull pin.

SECTION III:  Manuals, Software, and Parts Lists

29.  Requirements:
a. The Supplier shall furnish, as part of the contract, the manuals, software, and parts lists as specified below in the specified format, in English:
i. Two (2) copies of software for the engine, transmission, HVAC, multiplexing system, and destination sign.  Said software shall be delivered complete and ready to use/install upon delivery of the first coach
ii. Five (5) copies of the operator’s manuals, electronically formatted on a CD.  5 hard copies of the Operator’s Manual per bus.
iii. Five (5) copies of the coach parts and maintenance manual, electronically formatted on a CD.
iv. Five (5) copies of any coach sub-system parts and maintenance manual provided by a sub tier supplier and not found complete in the coach manual, electronically formatted on a CD.
v. Two (2) hard copies of the electrical system diagram and three (3) copies of the electrical system, electronically formatted on a CD>
vi. Two (2) copies of a Master Cross Reference List (MRCL) for parts.
b. The Supplier shall guarantee availability of parts for twelve (12) years after delivery of the first coach.
c. The Supplier shall, at regular intervals, but not less than one time per calendar year, provide revisions covering any changes to coach systems required by change of design or procedures or due to error, and these revisions shall be kept current during the warranty period.  Manual revisions shall be furnished before or with the arrival of any altered parts or components.   After the warranty period updated CDs that contain all engineering change orders, maintenance campaigns, or safety campaign procedures.  These changes and procedures shall be incorporated into the Supplier’s maintenance and parts manuals.  Parts manuals shall have the latest stock number information available.
d. The Supplier shall submit, prior to award and upon request a sample copy of each and all manuals including engine, transmission, destination sign, air conditioning, and others for review.  A draft copy of each required manual shall be submitted, at a minimum, thirty (30) days prior to delivery of the first bus.  Payment for the last two (2) delivered buses will be withheld pending receipt of all manuals, software, CDs, or other documents required by this contract.

SECTION IVI:  Warranty Requirements

30.  General:  All warranty claims, work, and reimbursement shall flow through the Supplier.  Warranties in this document are in addition to any statutory remedies or warranties imposed on the Supplier.  The supplier is individually and totally responsible to DOAS or those who purchase equipment under the DOAS contract for all warranty claims.  Consistent with this requirement the Supplier warrants and guarantees to each complete bus, including sub-systems and components as follows:
a. Complete bus:  A minimum of one (1) year or fifty thousand (50,000) miles, whichever comes first, on parts and labor.
b. Sub-Systems and Components:
i. The engine shall have a minimum of two (2) years or two hundred thousand (200,000) miles warranty coverage on parts and labor.  The Supplier shall price an Option for five (5) years or three hundred thousand (300,000) miles coverage for parts and labor as offered by the engine manufacturer to its best customer.  Any extra cost associated with this option shall be quoted on the bid form.
ii. Transmission shall have a minimum of two (2) years or one hundred thousand (100,000) miles warranty coverage on parts and labor.  The Supplier shall price and Option for five (5) years three hundred thousand (300,000) unlimited miles coverage for parts and labor as offered by the transmission manufacturer to its best customer.  Any extra cost associated with this option shall be quoted on the bid form.
iii. The Differential shall have a minimum of two (2) years or one hundred thousand (100,000) miles warranty coverage, parts and labor. The Supplier shall price and Option for five (5) years three hundred thousand (300,000) unlimited miles coverage for parts and labor as offered by the transmission manufacturer to its best customer.  Any extra cost associated with this option shall be quoted on the bid form.
iv. 
v. The Heating and Air Conditioning system installed on the coach shall have a minimum of two (2) years unlimited miles warranty, parts and labor.  The Supplier shall  price an Option for three (3) years unlimited miles, parts and labor.  Any associated costs with a three (3) year extended warranty shall be annotated on the bid sheet.
vi. Starters shall have a one (1) year fifty thousand (50,000) mile warranty on parts and labor.
vii. The basic body structure shall have a three (3) year or one hundred fifty thousand (150,000) warranty for parts and labor, including the under frame.
viii. The Air Compressor shall carry the maximum warranty available from the compressor manufacturer.
ix. The Air Dryer shall have the maximum warranty available from the air dryer manufacturer.
x. Exterior paint and decals shall have a minimum of three (3) years or one hundred fifty thousand (150,000) warranty on parts, except that if the decal manufacturer has a longer warranty that warranty shall be made available.
xi. The coach Structure/Body Integrity shall have a seven (7) year or three hundred fifty thousand (350,000) mile on parts and labor against corrosion.
xii. Sub flooring and rubber flooring shall have a twelve (12) year or five hundred thousand (500,000) mile warranty on parts and labor against rotting.
xiii. Coach body and window frames shall have a seven (7) year or three hundred fifty (350,000) mile warranty on parts and labor against water leakage and condensation accumulating inside the coach frame tubing.
xiv. Spring brake chambers are to have the maximum warranty available from the manufacturer.
xv. Flashers shall have a one (1) year or fifty thousand (50,000) mile warranty on parts and labor.
xvi. Brake linings and belts shall have a minimum of thirty thousand (30,000) warranty on parts and labor.
xvii. All other components, sub-systems or appurtenances shall carry a minimum of one (1) year or fifty thousand (50,000) mile warranty or the manufacturer’s warranty, whichever is greater.  All warranties shall run from the date the coach is placed into service.
xviii. Warranty repairs to items or subsystems made during the warranty period shall be extended for the time/miles  of the remaining Supplier’s warranty or the subsystem manufacturer’s warranty.
xix. The Supplier shall honor warranty on components provided by manufacturers that run longer than the Supplier’s base warranty, and shall make those warranties available to the Purchaser.
c. Voiding of Warranty:  This warranty shall not apply to any part or component of the coach that has been subject to misuse, negligence, accident, or that has been repaired or altered in any way so as to adversely affect its performance or reliability, except insofar as such repairs were made in accordance with the Supplier’s maintenance manuals and the workmanship was in accordance with the recognized standards of the industry.
d. Exceptions to Warranty:  Warranty shall not apply to scheduled maintenance items, tires and tubes, no to any items furnished by the Purchaser such as fare and communications equipment, except insofar as such equipment may be damaged by the failure or a part, component, or design for which the Supplier is responsible.
e. The Purchaser shall have the right during the warranty period to conduct such warranty repairs as are necessary to maintain service.  In the event that a warranty repair is made by the Purchaser, Purchaser shall notify the Supplier within thirty (30) days and submit a complete claim to the Supplier’s warranty department within thirty (30) days.
f. Scope of Warranty Repairs:  When major warranty repairs are required that are beyond the Purchaser’s capability or manpower to perform, the Purchaser and the Supplier representatives shall agree within ten (10) calendar days (do we want a bus down this long pending a decission?) what the most appropriate method to effect repairs shall be.  If no agreement is reached, or the Supplier fails to respond in ten (10) days, the Purchaser reserves the right to effect repairs, at no cost to the Purchaser, i.e. the Supplier shall pay all costs associated with the repair.
g. Fleet Defects:  A Fleet Defect is defined as the failure of identical items or subsystems covered by the warranties of this contract.  For deliveries of over fifty (50) coaches, that fleet shall be considered to have a fleet defect if twenty (20) percent of the coaches have the same failure.  For deliveries of eleven (11) to forty-nine (49) coaches, that fleet shall be considered to have a fleet defect is twenty-five (25) percent of the coaches have the same failure.
h. Upon determination of a fleet defect by the Purchaser, the Purchaser shall notify the supplier by certified letter, email, or through the Supplier’s on line warranty claims system.
i. Scope to Fleet Defect Provisions:  The Supplier shall promptly upon notification take action to correct fleet defects as defined above.  Said action shall be a work program designed to correct and prevent reoccurrence of the same defect on buses purchased with this contract.  The Supplier shall submit detailed instructions for the work program to the Purchaser for the Purchaser to review.  If the Supplier’s work program fails to correct the fleet defect, the coach(s) shall be placed in fleet defect status again, until the defect is corrected.  Unless an agreement is reached with the Purchaser, the Supplier is obligated to begin corrective work within thirty (30) days.  The Purchaser reserves the right to begin corrective action after thirty (30) days unless an agreement is reached.  The Supplier shall be liable for all costs, including outside consultants (if required) associated with said corrective action.  If corrective action is performed by the Purchaser, the Supplier shall reimburse the Purchaser for all parts cost, and labor cost at one hundred (100) dollars per hour.
j. Supplier shall keep accurate records of all work required to correct fleet defects and shall make copies (hard copy or electronic) to the Purchaser for inclusion into the coach maintenance record file.  Said records shall be entered into the Purchaser’s automated maintenance management system (if available).  That system shall be the system of record for fleet defect and other warranty repairs.  Records shall include parts and parts cost, labor hours and labor cost, and the date the repair was effected.
31.   Routine Warranty Repair:
a. The Purchaser may require the Supplier to perform warranty covered repairs that are beyond the scope of the Purchaser’s capabilities.  The Purchaser shall be reimbursed if the Supplier fails to perform the repairs as follows:
i. The Supplier or their representative shall begin repairs within ten (10) calendar days of notification.  The Purchaser shall make the coach available for repairs pursuant to a mutually agreed upon repair schedule.
ii. The Supplier shall provide all spare parts, tools, and space required to effect repairs at their own expense.  Work may be done on site, or at a location mutually agreed upon.
iii. If repairs are performed off site (away from where the coach is normally housed) repairs shall be completed by the Supplier in the agreed to time frame.  This time frame shall be agreed to by the Supplier and Purchaser in writing or via email.  The Supplier shall be liable to liquidated damages of one hundred (100) dollars per day per coach if repairs are not effected in the agreed upon time frame, unless unforeseen circumstances (parts shortage etc) require an amendment to the agreed upon time frame.
iv. All work shall be documented with parts and parts cost, labor hours and labor cost, and the date repairs were completed.
b. Repairs by the Purchaser:
i. If the supplier is unable to effect repairs in a timely manner, the Purchaser reserves the right to conduct the repair.
ii. The Supplier shall have the choice to provide the required parts, have the Purchaser provide the parts, or have the Purchaser buy the parts from local vendors.
iii. If the Supplier provides the repair parts, they shall be shipped pre-paid to the Purchaser within five (5) calendar days of the receipt of the request.  Coaches waiting more than five (5) calendar days for parts shall accrue a liquidated damage charge of one hundred (100) dollars per day per coach for each day the coach is out of service unless an agreement is reached, in writing, by the Supplier and Purchaser.
iv. If the Supplier chooses to have the repair made using the Purchaser’s on hand repair part stock, the Purchaser shall be reimbursed with a like part from the Supplier or by cash payment.  If the payment is made in cash, it shall include all cost to include tax.  In any event, if the repair is effected with the Purchaser’s on hand stock, reimbursement shall include a twenty (20) percent stock handling charge.
v. The Supplier may request warranty parts be returned to the Supplier or such other location as the Supplier directs.  Packing and freight cost for returned parts shall be paid for by the Supplier.
vi. Reimbursement for labor performed by the Purchaser shall be at the rate of one hundred (100) dollars per hour, based on Supplier flat rate time standards.  Should the coach be in service at the time of failure, Supplier shall also reimburse the Purchaser for all towing and swap off cost.  Each swap off shall be paid at the flat rate of one hundred (100) dollars per hour for one (1) hour.  The Supplier shall also pay for towing charges if the repairs cannot be performed on the Purchaser’s property.  Charges for the Purchaser picking up a coach from a remote site with their personnel shall be at a flat rate of one hundred (100) dollars per hour for one (1) hour.
c. The Supplier shall review and approve or deny warranty claims not more than thirty (30) days after the claim is submitted.  If the claim is not approved or denied within ninety (90) days after submittal, the claim shall be deemed valid, and the cost shall be deducted from the Supplier’s future invoices.  Claim payments shall be either by check, or electronic fund transfer.  Electronic fund transfer, with appropriate documentation, is the preferred method.
d. Supplier shall provide one (1) qualified factory service representative to be on the Purchaser’s property when the first coach is delivered and shall remain on site until the last bus is in service.  The service representative shall be available to be at the Purchaser’s property with forty-eight (48) hours notice.  The service representative shall, on a regular basis, come to the Purchaser’s property to provide updates on open issues.
e. The Supplier shall supply the Purchaser, within thirty (30) calendar days after delivery of the last coach, a detailed Flat Rate Book and warranty repair time guide.  If the Supplier fails to provide these items within the time period specified, the Purchaser shall be free to charge the Supplier for actual labor hours used on each repair at the specified rates.
f. The Purchaser shall utilize the Supplier’s on line warranty claim system.  If the Supplier does not have an on line system, then the Purchaser shall use the Supplier’s claim filing form/system.

SECTION V:  Training

32. Training:
a. The Supplier shall provide new equipment training for the Purchaser’s Operator’s and Technicians.  Trainers shall be completely familiar with the coach, its operation, and all components of the coach.  The Supplier is not obligated to use their in house training personnel for all training.  They may, at their own discretion, provide training for various coach subsystems through their sub-tier suppliers.  For example, they may arrange engine training through the engine manufacturer’s local dealership or representative.
b. All training shall be conducted at the Purchaser’s property, unless another location nearby is mutually agreed upon.  Training shall be scheduled as soon as possible after delivery of the first coach.  Training times and schedules shall be mutually agreed upon by the Supplier and the Purchaser at least thirty (30) days prior to arrival of the first coach.
c. At the conclusion of all training, the Supplier shall provide a complete package of training materials to the Purchaser.  Training Materials is defined as all presentations, videos, lesson plans, and any other materials used during conduct of training.
d. Operator Training:
i. Operators shall receive a total of two (2) hours of training, conducted in class sizes of five (5) operators.
ii. Training shall consist of one (1) hour of Operator Driving Manual review, emphasizing safety features of the coach and one (1) hour of hands on orientation with the coach.
iii. Driving Manual review shall concentrate on safety features of the coach as well as location of key system controls, pre-trip inspection, and the operator controls.
iv. The hands on orientation shall be configured to maximize the operators understanding of various switches, controls, on board operator diagnostics, and safety features.
e. Technician Training:
i. Technicians shall receive a total of twenty (20) hours of mechanical instruction in two groups.  Technicians shall receive the following training:
1. One hour general coach orientation showing location of major subsystems, access points, and safety information.
2. One hour operator compartment diagnostic training to include hands on performance requirements for the technician.
3. Two (2) hours brake and air system instruction, concentrating on hands on diagnostics.
4. Two (2) hours engine and transmission instruction, concentrating on hands on diagnostics.
5. Two (2) hours HVAC system operation and diagnostics.
6. Eight (8) hours coach electrical system instruction, concentrating on hands on diagnostics.
7. Four (4) hours wheel chair/ADA systems instruction, concentrating on hands on diagnostics
f. Training topics are subject to change.  All topic changes shall be coordinated not less than sixty (60) days prior to delivery of the first coach.
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