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SAN FRANCISCO
MUNICIPAL TRANSPORTATION AGENCY

DIVISION: Transit Services
BRIEF DESCRIPTION:

Requesting authorization for the Director of Transportation to issue a Request for Proposals for
SFMTA Contract No. SFMTA-2017-45: Procurement of 30-foot or smaller, Low Floor Diesel
Hybrid or Electric Coaches, containing terms and requirements substantially similar to the
Request for Proposals presented to this Board.

SUMMARY::

e As part of its regular daily passenger service, the SFMTA operates a fleet of thirty 30-foot
Orion diesel hybrid coaches.

e These coaches have a useful life of ten years and will reach the end of their useful life at the
end of 2017. As a result, the SFMTA has been experiencing increasing rates of mechanical
failures with these coaches, which has resulted in increased maintenance costs and decreased
reliability.

e The SFMTA wishes to issue a Request for Proposals (RFP) to replace these coaches with
new coaches operating on either a diesel hybrid or electric propulsion system.

e Any contract awarded as a result of this RFP is expected to exceed $10 million and will
therefore be subject to approval by the Board of Supervisors.

ENCLOSURES:

1. SFMTA Board Resolution
2. Request For Proposals

APPROVALS: DATE
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PURPOSE

The purpose of this calendar item is to request approval to issue a Request for Proposals for
SFMTA Contract No. SFMTA-2017-45: Procurement of 30-foot or smaller, Low Floor Diesel
Hybrid or Electric Coaches, containing terms and requirements substantially similar to the
Request for Proposals presented to this Board.

STRATEGIC PLAN GOALS AND TRANSIT FIRST POLICY PRINCIPLES

Goal 2: Make transit, walking, bicycling, taxi, ridesharing and carsharing the preferred means of
travel.
Objective No. 2.2: Improve transit performance

This action supports the following SFMTA Transit First Policy Principles:

2. Public transit, including taxis and vanpools, is an economically and environmentally
sound alternative to transportation by individual automobiles. Within San Francisco,
travel by public transit, by bicycle and on foot must be an attractive alternative to travel
by private automobile.

9. The ability of the City and County to reduce traffic congestion depends on the adequacy
of regional public transportation. The City and County shall promote the use of regional
mass transit and the continued development of an integrated, reliable, regional public
transportation system.

DESCRIPTION

As part of its regular daily passenger service, the SFMTA operates a fleet of thirty 30-foot Orion
diesel hybrid coaches. These coaches serve the community routes, such as 35-Eureka, 36-
Teresita, 37-Corbett, 39-Coit, and 56-Rutland. According to Federal Transit Administration
Circular 5010.1E, these coaches, which are considered small, heavy-duty transit buses, have a
useful life of ten years or 350,000 miles. They will reach the end of their ten-year useful life and
most of the coaches will have also exceeded the 350,000 miles threshold at the end of 2017.

The Orion fleet went into service in 2007 and is the oldest diesel hybrid fleet in the SFMTA.
This fleet is experiencing increased mechanical failures, which have led to increased
maintenance costs and decreased reliability with a Mean Distance Between Failure of 4,000
miles. The replacement vehicles will improve reliability and decrease maintenance costs.

Under this procurement, the SFMTA intends to purchase thirty 30-foot or smaller coaches and
associated spare parts, training, manuals and special tools. The SFMTA will consider coaches
with either diesel hybrid or electric propulsion systems. Where the proposal is for an electric
propulsion system, the RFP calls for the inclusion of appropriate charging stations. These new
buses will be equipped with the new radio system and fare box, new passenger seat with stroller
parking, improved wheelchair securement area, and improved emission control that is more
environmental friendly than the buses they are replacing. The contract includes options to
purchase up to ten additional 30-foot or smaller coaches.
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Under SFMTA Board Resolution #09-191, the Director of Transportation must seek approval
from this Board before issuing an RFP for a contract that will require approval by the Board of
Supervisors. Since the SFMTA estimates that the contract for this solicitation will exceed $10
million and therefore be subject to Board of Supervisors’ approval, the SFMTA is seeking
authorization from this Board in order to issue this RFP.

STAKEHOLDER ENGAGEMENT

SFMTA Fleet Engineering conducted internal review of the vehicle design with Transit
Operators and Union Leadership, Vehicle Maintenance Personnel, Accessible Services, and
Transit Planning.

ALTERNATIVES CONSIDERED

The alternative to issuing an RFP would be to purchase buses using an existing purchasing
schedule available through another public agency. However, at the present time, the SFMTA
knows of no such available schedule.

Accordingly, the SFMTA must acquire new coaches through its own solicitation.
FUNDING IMPACT

SFMTA Fleet Engineering has estimated a total budget of $45,000,000 for this project. The
estimated budget includes the cost of the coaches, capital spares, taxes, project engineering,

maintenance support, and consultant support.

Funding for the $45 million project is projected to be from a variety of sources including,
Federal, state, and local funds.

ENVIRONMENTAL REVIEW

On September 19, 2017, the SFMTA, under authority delegated by the Planning Department,
determined that Contract No. SFMTA-2017-45 is not defined as a “project” under the California
Environmental Quality Act (CEQA) pursuant Title 14 of the California Code of Regulations
Sections 15060(c) and 15378(b) because the actions would not result in a direct physical change
in the environment, or a reasonably foreseeable indirect physical change in the environment.

A copy of the CEQA determination is on file with the Secretary to the SFMTA Board of
Directors and is incorporated herein by reference.

OTHER APPROVALS RECEIVED OR STILL REQUIRED
The City Attorney's Office has reviewed this calendar item.

The final contract will require approval from the SFMTA Board and the Board of Supervisors.

RECOMMENDATION
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Staff recommends that the SFMTA Board of Directors authorize the Director of Transportation
to issue a Request for Proposals for SFMTA Contract No. SFMTA-2017-45: Procurement of 30-
foot or smaller, Low Floor Diesel Hybrid or Electric Coaches, containing terms and requirements
substantially similar to the Request for Proposals presented to this Board.



SAN FRANCISCO
MUNICIPAL TRANSPORTATION AGENCY
BOARD OF DIRECTORS

RESOLUTION No.

WHEREAS, As part of its regular daily service, the SFMTA operates thirty 30-foot
Orion diesel hybrid coaches; and

WHEREAS, These Orion coaches will be reaching the end of their useful life of ten years at
the end of 2017; and

WHEREAS, The SFMTA is experiencing increased mechanical failures with these
coaches, which has led to increased maintenance costs and decreased reliability; and

WHEREAS, The SFMTA has developed a Request for Proposals (RFP) for the
procurement of thirty 30-foot or smaller low floor diesel hybrid or electric coaches, with a scope
of work that includes the manufacture, delivery, and testing of the coaches, together with
associated spare parts, training, manuals and special tools, as otherwise specified in the
Technical Specifications included in the RFP; as well as an option for the purchase of up to ten
additional coaches; and

WHEREAS, This project will be funded by a combination of federal formula funds and
Proposition K sales tax proceeds; and

WHEREAS, On September 19, 2017, the SFMTA, under authority delegated by the
Planning Department, determined that Contract No. SFMTA-2017-45 is not defined as a “project”
under the California Environmental Quality Act (CEQA) pursuant Title 14 of the California Code
of Regulations Sections 15060(c) and 15378(b); now, therefore, be it

RESOLVED, That the San Francisco Municipal Transportation Agency Board of
Directors authorizes the Director of Transportation to issue a Request for Proposals for SFMTA
Contract No. SFMTA-2017-45: Procurement of 30-foot or smaller, Low Floor Diesel Hybrid or
Electric Coaches, containing terms and requirements substantially similar to the Request for
Proposals presented to this Board.

| certify that the foregoing resolution was adopted by the Municipal Transportation Agency
Board of Directors at its meeting of November 21, 2017.

Secretary to the Board of Directors
San Francisco Municipal Transportation
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. OFFICIAL ADVERTISEMENT

Proposal No. SFMTA-2017-45 - PROCUREMENT OF 30-FOOT LOW FLOOR DIESEL HYBRID OR
ELECTRIC COACHES.

This Request for Proposals addresses the negotiated procurement of 30 30-foot low floor diesel hybrid or
electric Coaches with specified charging stations and associated spare parts, training, manuals, and special
tools, with options for up to 10 additional 30-foot, low floor diesel hybrid or electric Coaches with
specified charging stations over the next five years by the City. Some of the option Buses could be
assigned to other transit agencies.

Proposals submitted in response to this RFP should explain how the Proposer intends to meet the
requirements of the RFP. Legibility, clarity, and completeness of the Technical Approach are essential.
Statements merely indicating that the Proposer shall meet specific requirements are not sufficient. The
SFMTA expects all Proposals to be fully compliant and meet all requirements and conditions as set forth
in this RFP. The use of promotional or marketing information is discouraged unless specifically
requested.

The Proposer shall respond to each of the sections described within this RFP in the specific order
presented in the RFP, addressing each item individually. Proposers should avoid making references to
other Proposal sections unless it is not practicable to convey the information in another manner. The
Proposer shall identify specific elements planned for the Coaches, as well as the Proposer's experience
with the proposed elements of the Vehicle, and shall identify the names of proposed Subcontractors and
Suppliers for each major Vehicle subsystem describing in detail the interfaces and how the Proposer will
manage each. The Proposer must demonstrate full responsibility for the execution of the Work, including
management of all Subcontractors, Suppliers, and integration efforts that will be required. Proposals shall
be in English.

The Contract shall be a firm fixed-price contract, with progress payments and liquidated damages in
accordance with the terms of the contract. The contract award is subject to approval by the Board of
Directors of the San Francisco Municipal Transportation Agency (SFMTA) and the San Francisco Board
of Supervisors, as well as the concurrence of the Federal Transit Administration (FTA) of the U.S.
Department of Transportation. The contract is subject to financial assistance from the San Francisco
County Transportation Authority, the Metropolitan Transportation Commission, and the FTA. By signing
their Proposals, proposers certify that they are not on the U.S. Comptroller General’s list of ineligible
contractors.

The Contractor will be required to comply with all applicable Equal Employment Opportunity laws and
regulations. The City and County of San Francisco notifies all proposers that it will ensure that Small
Business Enterprises (SBES), including Disadvantaged Business Enterprises (DBES), will be afforded full
opportunity to submit Proposals in response to this RFP and will not be discriminated against on the basis
of race, color, sex, or national origin in consideration for an award. All proposers will be required to
comply with the FTA’s DBE requirements found in 49 CFR Part 26. In addition, the successful proposer
will be required to comply with the terms and conditions set forth in the Nondiscrimination in Contracts
and Benefits provisions of Chapter 12B of the San Francisco Administrative Code.

A Proposal bond (bid bond), a cashier's or certified check, or a money order in the amount of $250,000
must accompany each Price Proposal. Prior to award, the successful proposer will be required to furnish
to the City a performance bond in the amount of 25% of the total contract amount and evidence of
insurance as specified in the contract documents. The SFMTA reserves the right to reject any and all
Proposals. Proposer’s Price Proposal offer shall remain in effect for 180 calendar days.

Technical Proposals, Price Proposals, and all completed forms must be submitted and received by
SFMTA by 2:00 p.m. PST, , 2017, at the following address:

Official Advertisement, 1
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San Francisco Municipal Transportation Agency
Fleet Engineering,
700 Pennsylvania Avenue, San Francisco CA 94107
Attention: Mr. Enoch Chu
RFP for Contract No. SFMTA-2017-45
CCO NO. 17-1447
PROCUREMENT OF 30-FOOT LOW FLOOR COACHES

Prospective proposers may obtain the RFP, Volume 1 and Volume 2 (Technical Specifications), and
additional information and addenda, including the forms to be submitted with the Proposal, by
downloading the documents from the Office of Contract Administration (OCA) website or by calling Mr.
Enoch Chu at (415) 646-2637.
A Pre-Proposal Conference will be held on , 2017, at 10:00 a.m. PST, at 700 Pennsylvania
Avenue, San Francisco, California 94107, Building D, Room D106 to discuss the RFP and the
SBE/Nondiscrimination Requirements.

Official Advertisement, 2
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Il. REQUEST FOR PROPOSALS

The Municipal Transportation Agency (SFMTA) of the City and County of San Francisco (City) will
receive sealed Proposals for a contract for the procurement of 30 30-foot low floor, diesel hybrid or
electric Coaches with specified charging stations, and options for the purchase of 10 additional 30-foot
low floor Coaches. Proposers may submit separate Proposals for the different types of propulsion
systems (diesel-electric or battery-electric) if the particular drive is offered in their product line. The City
will evaluate each Proposal separately.

1. SCOPE

The Request for Proposals (RFP) covers the negotiated procurement of 30 new 30-foot low floor diesel
hybrid or electric Coaches with specified charging stations and associated spare parts, training, manuals,
and special tools, with options for up to 10 additional 30-foot low floor diesel hybrid or electric Coaches
over the next five years. Specific requirements for the Coaches, including deliverables required by the
SFMTA, are outlined in the Technical Specifications.

The options would be exercised through notification to the Contractor within five years from the Notice to
Proceed under the agreement. In the event the SFMTA does not have the resources or service
requirements to exercise all or part of the option, in accordance with Federal Transit Administration
(FTA) guidelines, all or part of the option may be assigned to interested transit agencies. In the event all
or part of the options are assigned, the Contractor will be responsible for negotiating any and all changes
in the deliverables and the associated costs with the procuring transit agency.

The Contract shall be a firm fixed-price contract with progress payments and liquidated damages in
accordance with the terms of the Contract. The Award of the Contract is subject to approval by the
SFMTA Board of Directors and the Board of Supervisors of the City, and the concurrence of the FTA.
The Work shall be performed at the Contractor’s or Subcontractor’s facility, except for the qualification
and Acceptance testing, which shall be performed in accordance with the testing requirements of
Technical Specifications, Section 12.2. The Contractor shall strictly monitor the quality of Work within
its facilities and in those of its Subcontractors.

The Contractor shall supply and coordinate all labor, inspections, engineering, tools, materials, parts,
facilities, and equipment required to build, test, and commission the Coaches to provide a level of
performance, safety, quality of materials, workmanship, and reliability sufficient to provide a 10-year
minimum service life for the Coaches, with a mid-life overhaul (as recommended by the Contractor), and
shall prepare all required detailed technical data as specified in the Technical Specifications.

I.2. DEFINITIONS
Definitions pertaining to this RFP shall be those set forth in the Sample Agreement (Section X).

I.3. RFP DOCUMENTS

The documents issued with the Request for Proposals are:

Volume 1 Contract Documents:
I OFFICIAL ADVERTISEMENT
[ REQUEST FOR PROPOSALS
[ TECHNICAL PROPOSAL
A\ PRICE PROPOSAL
v EVALUATION AND SELECTION CRITERIA

Request For Proposals, 1
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VI TERMS AND CONDITIONS FOR PROPOSALS
VI CONTRACT REQUIREMENTS
VIII CERTIFICATIONS
IX OTHER INFORMATION
X SAMPLE AGREEMENT
Xl APPENDICES

Volume 2 Technical Specifications
II.4. CONTRACTORS UNABLE TO DO BUSINESS WITH THE CITY

11.4.A. Generally

Contractors that do not comply with laws set forth in San Francisco’s Municipal Codes may be unable to
enter into a contract with the City. Some of the laws are included in this RFP, or in the sample terms and
conditions attached.

11.4.B. Companies Headquartered in Certain States

This Contract is subject to the requirements of Administrative Code Chapter 12X, which prohibits the
City from entering into contracts with companies headquartered in states with laws that perpetuate
discrimination against LGBT populations or where any or all of the work on the contract will be
performed in any of those states. Proposers that have their United States headquarters in a state on the
Covered State List, as that term is defined in Administrative Code Section 12X.3, or where any or all of
the work on the contract will be performed in a state on the Covered State List, may not enter into
contracts with the City. A list of states on the Covered State List is available at the website of the City
Administrator: http://sfgsa.org/chapter-12x-anti-lgbt-state-ban-list

1.L5. NEGOTIATED PROCUREMENT

The City will conduct a negotiated procedure process in evaluating proposals submitted in response to this
RFP. The negotiated procurement process is described in Section ___ below, and the Negotiated
Procurement Procedure is included in Appendix E-2. Special instructions relative to the process are
italicized and in in this RFP.

1.L6. PRE-PROPOSAL CONFERENCE

A pre-proposal conference for interested parties will be held on , 2017 at 10:00 a.m. PST at:

700 Pennsylvania Avenue

Building D, Room D106

San Francisco, CA 94107
The SFMTA encourages the submittal of written questions for the pre-proposal conference at least seven
days prior to the pre-proposal conference. The questions should be sent to Enoch Chu, Contract
Administrator, at enoch.chu@sfmta.com. All questions will be addressed at this conference, and any
available new information will be provided at that time.
Any requests for information concerning the RFP, whether submitted before or after the pre-proposal
conference, must be in writing, and any substantive replies will be issued as written addenda to all parties
who have received a copy of the RFP from the SFMTA Contracting Section. Questions raised at the pre-
proposal conference may be answered orally. If any substantive new information is provided in response
to questions raised at the pre-proposal conference, it will also be memorialized in a written addendum to
this RFP and will be distributed to all parties that received a copy of the RFP from the SFMTA.
Modifications and clarifications will be made by addenda. Questions regarding this RFP should be

Request For Proposals, 2
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addressed in writing to:

Enoch Chu, Contract Administrator, at enoch.chu@sfmta.com.

SFMTA will send responses in writing, along with all the questions received, to all parties that received a
copy of the RFP from the SFMTA.

I.7. TIME AND PLACE FOR SUBMISSION OF PROPOSALS

Proposals must be received until 2:00 p.m. PST on , 2017. Proposers must submit
their Proposals to:

San Francisco Municipal Transportation Agency
Fleet Engineering
700 Pennsylvania Avenue
San Francisco CA 94107
Attention: Mr. Enoch Chu

Proposals submitted after this date and time will not be accepted. Proposals will not be opened
in public. See Sections Ill and IV for submission requirements for the Technical and Price
Proposals, respectively.

Request For Proposals, 3
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lll. TECHNICAL PROPOSAL

1. GENERAL REQUIREMENTS

Technical Proposals shall be clear and concise and explain how the proposer will meet the
requirements of this procurement. Statements merely indicating that the proposer will meet
specific requirements are not acceptable. Unless specifically noted as an exception to the
Technical Specifications or the contract documents, the City assumes that the proposer will
meet all requirements and conditions.

lll.1.A. Number of Copies

Proposers shall provide seven bound copies and 10 USB electronic copies of the Technical
Proposal. In addition to the above, and packaged separately, the proposer shall provide three
USB electronic copies each of the most recent maintenance, parts, and operator’'s manuals, and
parts price lists.

Changed pages or additional information provided as part of the BAFO submission shall be
provided in the same quantities as indicated above. Each BAFO page shall be suitable
(punched holes) for replacement or addition to the existing pages. No additional copies of
maintenance, parts and operator’s manuals, or parts lists are required.

lll.1.B. Language and Units of Measure

All language in the Proposal shall be in English. For the Proposal submission and the
performance of the contract, all measurements may be in U.S. units or metric units. If metric
units are provided, the City requires that U.S. unit equivalents also be provided (inches, pounds,
etc.).

ll.1.C. Clarity and Completeness.

SFMTA desires brevity and clarity in Proposals. The City will not be obligated to expend extraordinary
effort if the Proposal is unclear, difficult to assess, and/or incomplete. Such Proposals may be classified
unacceptable

lll.2. FORMAT AND CONTENT

Each Proposal shall be organized and numbered as indicated below. Dividers shall be included in each
copy to separate each section of the Proposal. Pages for each Section of the Proposal shall be numbered
consecutively beginning with Page 01.

Cover Letter

Table of Contents

A. Signature Page (Page I11-12 of this Part 111 of the RFP)

B. Technical Characteristics - Items 111.3.A through 111.3.L (see below in Section 111.3)

C. Certification, Test Results, Disclosure, and Demonstration - Items [11.4.A through 111.4.E (see below
in Section 111.4)

Repair, Support and Warranty Information - Items I11.5.A through 111.5.D (see below in Section 111.5)
Management Approach - Items 111.6.A through 111.6.C (see below in Section 111.6)

Completed Technical Proposal Worksheets, Follow-Up Service Worksheets, and Delivery Schedule

nmo

Technical Proposal, 1
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Worksheets (see Worksheets 1A, 1B, 1C in Appendix A of this RFP).

Experience - Items 8A through 8D (see below in Section 111.8)

References - Items 9A and 9B (see below in Section 111.9)

Quality Assurance - Items 10A through 10J (see below in Section 111.10)

Training and Publications - Items [11.11.A and 111.11.B (see below in Section 111.11)

Technical Specification Exceptions - Items 12A through 12E (see below in Section 111.12)
Proposed Equals - Items 13A through 13E (see below in Section 111.13)

For the BAFO, the proposer shall not submit a complete Proposal. Where changes to the
Proposal are required in order to respond to changes in the specification, the Proposer shall
submit changed pages only. Proposer shall indicate exactly where in the Proposal the changed
pages are to be exchanged or added. Each BAFO page shall be suitable (punched holes) for
replacement or addition to the existing pages.

rR=—I0

l.3. TECHNICAL CHARACTERISTICS

Each Technical Proposal shall provide, but not be limited to, the information requested below. All
drawings and layouts shall be provided on 11”7 x 17” size paper and labeled with dimensions as
appropriate. Where appropriate, supply detail and installation drawings:

lll.3.A. External and chassis dimensions and layouts

1) Supply the following exterior views: left side, right side, front, rear, and roof.

2) Supply layouts with approach, break over, and departure angles with the Coach in normal ride height,
and in over-raise height

3) Supply a turning envelope layout, including rear corner swing out.

4) Supply a layout of hoisting, jacking and towing points.

5) Supply layouts of the chassis, showing the locations of major subsystems.

6) Supply layouts of the windows and door dimensions

7) Supply layouts showing the wheelchair ramp dimensions, ramp angle when the Coach is in the
kneeled position

ll.3.B. Internal Dimensions and Layout

1) Supply plan in left and right elevations of proposed seating, stanchion, handrail, and hand strap layout.
The seat spacing, aisles, front platform, and tie-down areas should be dimensioned. Supply aisle
width between front and rear wheelhouses, hip to knee distance for all forward-facing seating, correct
stepwell dimensions, location of modesty panels and location of driver's wrap-around barrier and
driver's seat. Note locations of any floor slopes and the amount of slope in percent grade.

2) Supply a dimensioned plan view of wheelchair tie down locations and the turning diagram of the
ADA mobility aid device moving from the raised ramp through the front platform area to the area
between the front wheelhouses.

3) Provide a detailed drawing of the operator’s barrier.

4) Provide a drawing of ramp showing width at the platform, length between the raised barriers, height of
the barriers, slope of the ramp (kneeled), and total deployed distance from the side of the Bus.

5) Provide a drawing clearly showing the wheelchair maneuvering room in as much detail as shown in
Attachment 6, Vol. 2. See also Section 3.7.5.1 (Maneuvering Room) of the Technical Specifications —
Vol. 2.
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1)
2)
3)

4)

1)

2)

3)

4)

1)
2)

3)
4)
5)
6)
7)
8)

1)

2)
3)

4)
5)
6)
7)

Il.3.C. Overall Vehicle Requirements

Provide proof of CARB certification.

Provide information on the weight distribution between the front and rear axles.

Discuss measures taken to minimize interior and exterior noise; note specific measures used to quiet
the engine, motor, and other propulsion sub-systems; if the Bus will be noticeably quieter than
specified, supply test results on a nearly identical Bus and the testing procedures for evaluation by
SFMTA.

Provide data on the expected sound level in the passenger area when the Bus is operating including
noise from ventilating fans.

I1.3.D. Vehicle Performance

Supply Coach performance curves and data, indicating time, distance, speed, acceleration, complete
engine and motor usage (second by second) and energy storage system state of charge (during the
entire set of performance runs) for a Coach at the load referenced in Section 1.3 of the Technical
Specification-Volume 2 for 0%, 5%, 10% 16% and 21% grades.

Supply Coach performance curves and data for the speed reduction operation of the regenerative
braking system for the grades and load required in D.1 above. Include specific second by second data
showing regenerative electrical power captured.

Discuss how the gear ratios (motor, rear axle, and any other gear ratio transfer device) have been
selected for optimal performance in San Francisco and designed for maximum life.

Provide analysis, and discuss how the proposed Vehicle meets the requirements set forth in Volume 2,
Technical Specifications, Section 6.1.4, Operating Range.

111.3.E. Vehicle Structure

Describe the type of Bus structure used.

What materials will be used to construct the Bus including chassis or frame, side sheets, roof sheets
and end caps.

Describe the thermal and sound insulation used in the roof and sidewalls.

Explain how the design of the Bus meets the requirements for fatigue life?

Explain how the requirements for corrosion resistance are met.

Describe preparations for painting, all filler and primers used and topcoat application.

Where is the radio compartment and, if it is not inside, why not?

Describe provisions and methods for towing and lifting the Bus from either end. Describe hoisting and
jacking points.

ll.3.F. Furnishings
How are the door edges sealed to keep water and drafts out of the Bus?

Describe accessibility of the windshield wiper motor and washer equipment.

Describe the design of the interior lighting system, including compatibility of ballasts and lamps,
and/or LED lighting.

Which exterior lamps do you prefer to use and why?

Where is the rear route number sign located and how is maintenance accessibility accomplished?
Describe outside access panels, including opening assists, latches and corrosion proof features.
Describe all floor hatches, their latches and the treatment of the opening in the floor?
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I1.3.G. Driver's Station and Controls

1) Detail the design that has gone into making the driver's station a safe, comfortable place to work with
controls within easy reach.

2) Provide fully dimensioned plan and elevation drawings of the driver's station, meeting SFMTA’s
requirements, that you plan to supply; include the barrier, seat, steering column, pedals, dashboard and
side console, windows, visors, and shades.

3) Supply a drawing of the driver's window.

4) How will the exterior and interior mirrors proposed meet the specification requirements?

5) Describe locations for mounting radio equipment in the driver's station.

II.L3.H. Chassis

1) How are all accessories driven?

2) Describe accessibility of accessories and routinely serviced components.

3) Describe the cooling system including accessibility for radiator, charge air and oil cooler cleaning.

4) Describe all propulsion system removal procedures (engine, generator, motor, batteries, etc.).

5) What type of air actuated disc brake system is supplied?

6) Describe the operation of the parking and emergency brake and the hill holder

7) Describe the propulsion system mounting and the methods and materials used to isolate vibrations
from the propulsion system.

8) Describe the hydraulic pumps and their transit experience.

9) How will the heating, ventilation, and air conditioning (HVAC) system meet the specification
requirements?

10) Describe the driver's heater and demister.

11) Explain how the Bus suspension is designed, and how it is suitable for and proven in transit service.

12) Describe the Vehicle maximum load allowance.

HI.3.1. Electrical

1) Describe in detail the shielding for RFI/EMI and wire numbering methods.

2) Describe in detail the high voltage wiring system (with inclusions such as wire type, terminations,
terminal boards, multiple pin connectors, shielding for RFI/EMI, wire numbering methods, overload
protection, and insulation color codes) with special emphasis on safety features. Specifically, detail
any operational or maintenance activity that could pose a higher than normal safety risk.

3) Describe the operation of the propulsion and regenerative braking system.

4) Describe in detail the energy storage system.

5) Describe how the overall electrical system has been designed to be modular, reliable, easily
maintainable, and safe to operate.

6) Explain how electrical and electronic noise has been minimized.

7) Describe any components that will not meet the illustrated parts manual requirements in Section 9.2.3
of the Technical Specifications-Volume 2.

8) Explain how the Bus electric, electrical, and control systems are diagnosed and explain any self-
diagnostic capability.

1.3.J. Materials

1) Describe any material that could produce toxic smoke or gases during collision repair.

2) Describe your experience in supplying materials that meet the requirements of Section 1.15 and 8.1 of
the Technical Specifications-Volume 2.

3) Are you proposing any materials that do not meet the requirements of Section 8.1.1, Hazardous
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Materials, of the Technical Specifications-Volume 2? If so, explain why.

4) Are you proposing any materials that do not meet the requirements of Section 8.1.2, Consumables, of
the Technical Specifications-Volume 2? If so, explain why.

5) How have electrical wire and cable insulation been selected to minimize fire and toxic smoke
hazards?

ll.3.K. Engine

1) Provide a description of the engine offered in your Proposal.

2) Provide technical data and other supporting documentation for engine performance with emphasis on
hybrid or electric system integration.

3) Explain any engine recalls or re-design performed by the engine manufacturer within the last five
years.

4) Describe how the engine system will comply with anticipated laws regulating the amount of time an
engine idles.

ll.3.L.  Electric Propulsion System
1) If applicable, provide Charging Station design details per Technical Specifications, Section 6.4.4.

ll.4. CERTIFICATION, TEST RESULTS, DISCLOSURE, AND DEMONSTRATION

lll.4.A. California Air Quality Resources Board (CARB) Certification

Supply documentation on compliance with California Code of Regulations, Title 13, section
1956.1.

ll.4.B. Strength Requirement

Supply certification that the proposed Vehicle meets all of the requirements of the baseline advance
design Coach strength requirements in Section 2.1 of the Technical Specifications-Volume 2. The
certification must state the dates of compliance testing. The SFMTA will consider these requirements
satisfied if the Components that have been modified or added since that date have been tested and found
to comply with these requirements.

I1.4.C. Altoona Test Results

Supply a copy of the test report if the Bus being proposed is identical or basically similar to a
Bus that has been tested in the FTA test program (ref: 49 U.S.C. 5323(c); 49 CFR Part 665).

I1.4.D. Structural Defect and Correction Disclosure

Any Proposer whose Bus has been involved in a structurally related fleet defect (failures requiring
replacement, repairs, retrofitting or design revisions on 10% or more of any Bus order) at any transit
property in or outside of the United States in the last five years shall submit the following information: a
description of the failure; the results of a detailed investigation of the failure; a detailed structural
analysis; and repair or re-design information, including any necessary finite element analysis of the
complete structure to eliminate any defect on any part of the structure. All failures involving basic body
structure, axles, and suspension are considered structurally related failures for the purposes of this
paragraph.

Any investigations of such failures and any such structural analysis must have been completed by a
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reputable, independent transit industry consultant whose credentials are acceptable to the SFMTA. The
analysis shall not have been limited to the finite element modeling, but shall have been confirmed by
actual track testing with suitable time concentration to prove the capability of the modified structure to
perform for 600,000 miles without further failure. Any engineering reports submitted to the SFMTA shall
be detailed and must include proof of accuracy of loads and other operating conditions.

11l.4.E. Demonstration Bus

Upon request, please provide a recent production Bus for inspection by the SFMTA in San Francisco for
10 Working Days. The Bus will not be placed in revenue service. The Bus should be the length and
width and have the propulsion system, energy storage system, rear axle, and underbody clearance
configuration being proposed in response to this RFP. It is strongly preferred that the engine, rear axle
ratio and ramp be as specified. The demonstrator Bus will be evaluated for maintenance accessibility,
manufacturing and assembly quality control, drivability, wiring and any other relevant features that can be
determined from a Bus built for another transit property. The SFMTA may also request a performance
test of the Bus, consisting of a 60-passenger equivalent load on grades up to 21%. Proposers should
include a one-page handout comparing Bus features on the Bus proposed to SFMTA with the
corresponding Bus features on the demonstration Bus. If the City requests the demonstration Bus, the
Bus should be able to negotiate all San Francisco bus routes, with only the tires making contact with the
ground.

ll.5. REPAIR, SUPPORT AND WARRANTY INFORMATION

ll.L5.A. Mean Repair Times

Identification of the mean repair times for all routine maintenance activities, including preventative
maintenance (P.M.) inspections, brake relining, small component replacement, and all other frequently
required maintenance tasks.

ll.5.B. Field Service Support

Supply a detailed description of the Proposer's field service and support network including Hybrid system
support to be provided under this Contract. Include names, phone numbers, locations and size of
territory.

The support described in Section 10.1.6 of the Technical Specifications-Volume 2 is a minimum; describe
any additional service representative support to which the Proposer is willing to commit.

l.5.C. Parts Supply System

A description of the parts supply system for the Bus, including locations of parts warehouses, percentage
of parts routinely stocked in the U.S., and average time between receipt of parts order and shipment of
order.

Describe your parts ordering procedure, including any "Coach down™" or emergency procedures and the
availability of parts storage locally during the warranty period.

.5.D. Warranty Processing System

Describe the Proposer's warranty processing system, including a sample claim form acceptable to the
Proposer.

.. MANAGEMENT APPROACH
This section of the Proposal shall include, at a minimum, the information indicated below.
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ll.L6.A. Organization

A proposed organizational chart showing key individuals, including the project manager, and their
authority and responsibility, for this procurement.

I1.6.B. Schedules

The baseline CPM schedule, which shall provide design, prototype, and production Coach schedules
showing the key milestones listed in the following sections:

Section 3.3 (Compensation) of Sample Agreement

Section 12 (Deliveries and Acceptance) of Sample Agreement

Section 13 (Delivery Schedule) of Technical Specifications (Vol. 2)

The baseline CPM shall be formatted as a bar chart by week, beginning with Notice to Proceed and
ending with delivery of the last Bus. Include SFMTA review periods for submittals, prototype testing, and
acceptance testing. The sheet shall be no larger than 11 inches x 17 inches.

ll.6.C. Approach to Work

Provide a description of where and how the work will be carried out. Provide a description that will
describe the manner in which the Coaches will be coordinated from design review through final Coach
delivery.

ll.7. TECHNICAL PROPOSAL WORKSHEET, FOLLOW-UP SERVICE WORKSHEET, AND
DELIVERY SCHEDULE WORKSHEET

The Technical Proposal Worksheet, Follow-up Service Worksheet, and Delivery Schedule Worksheet
included in Appendix A-Volume 1 shall be completed in their entirety.

1.8. EXPERIENCE

This section of the Proposal shall describe the relevant experience of the Proposer in the manufacture of

30-foot low floor coaches. Proposers shall provide the following information:

A. The type of ownership, number of years the firm has been in business under the present business name
(and any other prior names), and the number of years of experience in manufacturing coaches;

B. List all new transit coach contracts for the past five years, including customer, type of vehicle and
scope of work, quantity, major vendors, brief description of the vehicle (e.g., dimensions, capacities,
features), contractual delivery schedule, actual delivery schedule, contractual price, and final price;

C. Audited financial statements for the last three years, as well as Dunn & Bradstreet ratings and any
other rating received by rating agencies ;

D. A listing of all of Proposer’s projects during the last 10 years where the Proposer was terminated for
unsatisfactory performance, the Proposer’s work was the subject of claims or litigation, or the
Proposer was required to pay liquidated damages. For each, include a brief statement describing the
circumstances, and provide the name of a customer contact with a telephone number;

1.9. REFERENCES

The Proposer shall provide five customer references to demonstrate that similar work has been

successfully performed in the past. Each referenced project shall have:

A. Customer’s name and address, and the telephone number of a current client employee who is familiar
with the Proposer’s work;

B. If the customer is overseas, the proposer shall provide the name and telephone number of an employee
who can speak fluent English.
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1.10. QUALITY ASSURANCE

The Proposer shall provide the following quality assurance documentation:

A. Recent quality assurance program plan and 1SO 9000 certification status;

B. List of internal quality assurance documents and excerpts of relevant sections;

C. Quality assurance documents and excerpts relevant to evaluation of subcontractors and/or
subsuppliers;

D. Forms used on the production line to record and track quality problems.

In addition, provide answers to the following:

E. The Vehicles shall be designed to meet the service goal for a Mean Distance Between Failures

(MDBF) of 8,000 miles. Explain how the 8,000 miles between failures can realistically be reached.

Describe in-plant quality assurance organization and procedures.

Describe how welders in the bus assembly plant are certified.

Describe the testing program to ensure quality welds.

Detail how any off-site welding is inspected and tested.

Describe the Coach water tightness test method and procedure.

l.11. TRAINING AND PUBLICATIONS
For the Contract deliverables listed below, the Proposer shall provide the following information:

~—Iom

.11.A. Training

Provide a brief description of your training program plan based on the training section (Section 9.1 of the
Technical Specifications-Vol. 2). Include a brief description of what will be provided for the Interactive
Multimedia Training as described in Section 9.1.10 of the Technical Specifications-Vol. 2.

ll.11.B. Maintenance and Operations Manuals

Provide a brief description of the manuals and the format used based on Section 9.2 of the Technical
Specifications-Volume 2. Include a brief description of what will be provided for the computerized
maintenance management system as described in Section 9.2.8 of the Technical Specifications-Volume 2.
Include excerpts from current manuals to give the SFMTA an indication of your capabilities. Supply a
proposed delivery schedule, keyed to Bus deliveries, for all manuals. Describe how manuals and their
updates will be conveyed to the SFMTA through on-line capability.

1.12. TECHNICAL SPECIFICATION EXCEPTIONS

The Proposer shall identify proposed exceptions to the Technical Specifications in an EXCEL table. This
shall be done in the following manner:

Number each proposed exception sequentially, starting with Proposed Technical Exception #1;
Identify the reason that each exception is proposed;

Provide an explanation of benefits to SFMTA for such an exception;

Provide a suggested change to the wording of the Technical Specifications for each exception;
Include the estimated cost difference between the Technical Specification and each proposed
exception(s).

PROPOSERS SHALL NOT SUBMIT TECHNICAL SPECIFICATION EXCEPTIONS as part of a BAFO.

Proposer’s BAFO submittals must be fully compliant with the contract documents including all Addenda.

ll.13. PROPOSED EQUALS

The proposer shall identify proposed equals to the Technical Specifications-Volume 2 in an EXCEL table.
This shall be done in the following manner:
A. Number each proposed equal sequentially, starting with Proposed Equal #1;

mooOwp
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Identify the reason for each proposed equal;

Provide an explanation of benefits to SFMTA for each proposed equal.

Provide a suggested change to the wording of the Technical Specifications for each proposed equal;
Include the estimated cost difference between the City’s specified material and your proposed
material(s).

PROPOSERS SHALL NOT SUBMIT PROPOSED EQUALS as part of a BAFO. Proposer’s BAFO
submittals must be fully compliant with the contract documents including all Change Notices.

moow
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TECHNICAL PROPOSAL SIGNATURE PAGE
FOR
THE PROCUREMENT OF 30-FT LOW FLOOR COACHES

Date:

City and County of San Francisco
SAN FRANCISCO MUNICIPAL TRANSPORTATION AGENCY
700 Pennsylvania Ave., San Francisco, CA 94107

Attention: Enoch Chu, Project Administrator

This Technical Proposal is submitted by:

Business Address:

Telephone Number:
The undersigned, as Proposer, declares that the only persons interested in the Proposal as Principals are
those named herein; that this Proposal is made without collusion with any other person, firm, or
corporation; and that this Proposer has received and has carefully examined the Contract documents on
file with and available from the SFMTA, as specified in the Request for Proposals.

If this Proposal is accepted, and following Notice of Intent to Award, Proposer agrees to enter into said
Contract with the City and County of San Francisco (City), which Contract documents are understood by
Proposer.

Proposer agrees to provide the required bonds and/or letters of credit and insurance documents following
Notice of Award of the Contract.

Proposer agrees to fabricate and sell Coaches to the City in accordance with the terms of said Contract.

It is understood and agreed that Proposer shall, subsequent to Proposal opening, promptly furnish
information deemed pertinent by the City regarding any article, component, or service required hereunder
that Proposer proposes to furnish.

Proposer agrees to maintain the Technical Proposal in effect for 180 calendar days from the date of
submission.

Failure to acknowledge receipt of Addenda may be cause for rejection.

Proposer acknowledges receipt of Addenda:

Number Date

If the Proposal is made by an individual, it shall be signed by him or her, and if he or she is doing
business under a fictitious name, the Proposal shall so state. If the Proposal is made by a partnership, the
full names and addresses of all partners and the address of the partnership shall be stated, and the Proposal
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shall be signed for all partners by one or more of the partners. If the Proposal is made by a corporation, it
shall be signed in the corporate name by an authorized officer or officers. In addition, a certified copy of
the corporate resolution authorizing said officer or officers (by name) to execute the Proposal should be
attached. If the Proposal is made by a joint venture, the full names and addresses of all members of the
joint venture shall be stated, and the Proposal shall be signed by each member of the joint venture.

Signature:

Name (Typed):
Title:

Signature:

Name (Typed):
Title:

Signature:

Name (Typed):
Title:
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FOR PROPOSER’S USE

Reference Part 111 —Technical Proposal
Have you submitted the following?

Cover Letter

Table of Contents

I.  Signature Page

Il.  Technical Characteristics
Items I11.3.A through 111.3.L

I1l. Certification, Test Results, Disclosure, and Demonstration
Items 4A through 4E

IV .Repair, Support and Warranty Information
Items 5A through 5D

V. Management Approach
Items 6A through 6C

VI. Completed Technical Proposal Worksheets, Follow-Up Service Worksheets, and
Delivery Schedule Worksheets (see Appendix A of this RFP)

VII. Experience
Items 8A through 8E

VIII. References
Items 9A and 9B

IX. Quality Assurance
Items 10A through 10J

X.  Training and Publications
Items 11A and 11B

XI. Technical Specification Exceptions
Items 12A through 12E

XII. Proposed Equals
Items 13A through 13E

NOTE:

The Checklist is to assist you in the preparation of the Proposals; however, it is not a guarantee that your bid is complete or
responsive, even if all elements of the checklist are completed.
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IV. PRICE PROPOSAL

IV.1. GENERAL REQUIREMENTS

IV.1.A. Number of Copies

Proposer shall provide four bound copies, one original unbound copy (Master — suitable for reproduction),
and four USB electronic copies of the Price Proposal.

IV.1.B. Language and Units of Currency

Proposals shall be in English. All prices shall be in U.S. dollars, and shall be the total price delivered F.
O. B. to the destinations set forth in the Sample Agreement (Volume 1. Part X).

IV.1.C. Clarity and Completeness

Proposals shall be made on the forms provided, and shall be typewritten or clearly written in ink. All
blank spaces on the forms shall be filled in. Blank spaces shall be filled in, and no changes shall be made
to the wording on the forms unless the City issues specific Addenda with changes to the forms.

IV.2. FORMAT AND CONTENT

Each Proposal shall be organized and numbered as indicated below. Dividers shall be included in each
copy (except the one original unbound master copy — suitable for reproduction) to separate each section of
the Proposal. Proposers must submit Items I through V with their Price Proposal in order to be considered
responsive.

Table of Contents

I. Signature Page (Pages IV-4 and IV-5)

I1. Schedule of Prices (Schedule 1)

I11. Completed DBE Requirements and SFMTA Questionnaire on Recruitment, Hiring and Training
Practices (see Appendix D)

IV. Certifications
a. Buy America Certificate (Appendix B-1)

b. Attestation of Compliance (Appendix B-2)

c. Certification Regarding Lobbying (Appendix B-3)

d. Transit Vehicle Manufacturers Certification of Compliance with 49 CFR Part 26
(Appendix D)

V. A Proposal bond (bid bond), cashiers or certified check, or money order in the amount of $250,000
must accompany the proposer’s primary Price Proposal. If a second price Proposal is submitted,
insert a copy of the Proposal bond (bid bond), cashier’s or certified check, or money order (see
Appendix C).

VI. Commercial Exceptions - Items 4A through 4C (see subsection 1V.4 below).

IV.3. SAMPLE AGREEMENT

A Sample Agreement for this project is included in Section X of this RFP. The Sample Agreement
contains the following Exhibits:

Exhibit 1: Schedule of Prices

Exhibit 2: Project Delivery Schedule

Exhibit 3: Payment Milestones

Exhibit 4: FTA Requirements for Procurement Contracts
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The Proposer shall carefully review all requirements of the Sample Agreement in this RFP prior to
preparation of its Price Proposal. In preparation of its Price Proposal, the Proposer must assume that the
SFMTA will not make modifications to the terms of the Agreement as attached unless it has issued an
addendum changing the terms of the Agreement.

IV.4. COMMERCIAL TERMS AND CONDITIONS EXCEPTIONS

The Proposer shall identify any proposed exceptions to the Commercial Terms and Conditions. This shall

be done in the following manner:

A. Number each proposed exception sequentially, starting with Proposed Commercial Exception #1;

B. Identify the reason that each exception is proposed;

C. Provide a suggested change to the wording of the Commercial Terms and Conditions for each
proposed exception.

Exceptions shall be provided by displaying a copy of the section of the Commercial Terms and

Conditions on a sheet of paper, circling the portion to which exception is being taken, and then addressing

the items noted above.

IV.5. SOLE BID EVALUATION / PRICE PROPOSAL EXTENSION

In the event there is a single Proposal that qualifies for this procurement, resulting in a possible sole
source procurement, the SFMTA will exercise the right to extend the proposed pricing an additional 90
days. This will allow for further investigation of the Proposal and justification for proceeding with a sole
source procurement.
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PRICE PROPOSAL SIGNATURE PAGE
FOR
THE PROCUREMENT OF 30-FT LOW FLOOR COACHES
Date:

City and County of San Francisco
San Francisco Municipal Transportation Agency
700 Pennsylvania Avenue

San Francisco, CA 94107

Attention: Enoch Chu, Contract Administrator
This Price Proposal is submitted by:

Business Address:

Telephone Number:

The undersigned, as Proposer, declares that the only persons interested in the Proposal as Principals are
those named herein; that this Proposal is made without collusion with any other person, firm, or
corporation; and that this Proposer has received and has carefully examined the Contract documents on
file with and available from the SFMTA, as specified in the Request for Proposals.

If this Proposal is accepted, the proposer agrees to enter into said Contract with the City and County of
San Francisco (City), which Contract documents are understood by Proposer.

Proposer shall include unit prices and total prices as indicated for the items shown on Schedules 1 of the
Schedule of Prices, as applicable.

Proposer agrees to furnish items listed below to the City in accordance with the terms of said Contract at
the prices listed below.

A Proposal bond (bid bond), cashiers or certified check, or money order in the amount of $250,000 is
attached hereto as a Proposal bid security.

Should its Proposal be accepted and Award made to it, Proposer agrees that if it fails or refuses to furnish
the required bonds and insurance certificates within 20 days after receiving notice from the SFMTA to file
such documents, or fails or refuses to properly execute and return the Agreement, the SFMTA may, at its
option, determine that this Proposer has abandoned its Proposal. Thereupon, the Award of said Contract
to this Proposer shall be null and void, and the full principal amount of the Proposal bond (bid bond) shall
be payable to the City and County of San Francisco (or the cashier’s or certified check or money order
accompanying its Proposal shall be deposited with the Treasurer of the City and County of San Francisco
for collection), and the proceeds thereof shall be retained by the City as partial liquidated damages for
failure of such Proposer to properly execute the Agreement or file the documents herein required. The
foregoing in no way limits the damages that may be recoverable by the City for such failure to enter into
the Contract.

It is understood and agreed that Proposer shall, subsequent to Proposal opening, promptly furnish
information deemed pertinent by SFMTA regarding any article, component, or service required hereunder
which Proposer proposes to furnish.

Proposer agrees to maintain the Price Proposal in effect for 180 calendar days from the date of
submission.

Failure to acknowledge receipt of Addenda may be cause for rejection.

Proposer acknowledges receipt of Addenda:

Number Date

Price Proposal, 3
n:\ptc\as2017\1000419\01229185.doc



CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT
CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

If the Proposal is made by an individual, it shall be signed by him or her, and if he or she is doing
business under a fictitious name, the Proposal shall so state. If the Proposal is made by a partnership, the
full names and addresses of all partners and the address of the partnership shall be stated, and the Proposal
shall be signed for all partners by one or more of the partners. If the Proposal is made by a corporation, it
shall be signed in the corporate name by an authorized officer or officers. In addition, a certified copy of
the corporate resolution authorizing said officer or officers (by name) to execute the Proposal should be
attached. If the Proposal is made by a joint venture, the full names and addresses of all members of the
joint venture shall be stated, and the Proposal shall be signed by each member of the joint venture.

Signature:
Name (Typed):
Title:

Signature:
Name (Typed):
Title:

Signature:
Name (Typed):
Title:
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SCHEDULE 1 - SCHEDULE OF PRICES
30-FOOT LOW FLOOR COACHES
Name of Proposer:
30-Foot Low Floor Coach Model:
Overall Length (in feet and inches):

PROPOSED PRICES
State and local sales, or use taxes are not to be included. City is exempt from federal excise taxes. (See
Section 7 of Part X - Sample Agreement regarding other taxes and governmental charges). All bid item
prices shall be accurate reflections of the bid items proposed.

No. Qty. Description Unit Price Total Price
1. 30 30-ft Low Floor Coaches $ $
Electric Bus charging stations (if
2. 30 applicable) $ $
3. 1 Training for 30-ft Low Floor Coaches NA $.2’000’000
(fixed allowance)
4 Hourly Fully burdened hourly rate for qualified $ NA

training instructor

Per Section 9 of Interactive Multimedia Training for 30-ft
5. Low Floor Coaches (Section 9.1.10 of $ $

Tech Spec the Technical Specifications)
6 Per Section 9 of | Operating, Maintenance and Parts $ $
' Tech Spec Manuals for 30-ft Low Floor Coaches
7. 1 Spare Parts For 30-ft Low Floor Coaches | NA $3’000'000
(fixed allowance)
Special Tools For 30-ft Low Floor $2,000,000
8. 1 NA .
Coaches (fixed allowance)
9 10 Options for 1 — 10 30-ft Low Floor $ $
' Coaches +pp| @ +pp| @
Basis of Award (Items 1 through 9) Grand Total $

(1) PPI: Producer’s Price Index (Actual) to be determined at the time the options are exercised
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FOR PROPOSER’S USE

Reference Part IV — Price Proposal
Have you submitted the following?

Table of Contents

I Signature Page

Il.  Schedule of Prices for the Coach being proposed (Schedule 1)

I11.  Questionnaire on Recruitment, Hiring and Training Practices (see Appendix D)

IV. Certifications

Buy America Compliance Certificate

Transit Vehicle Manufacturers Certification of Compliance with 49 CFR Part 26
Attestation of Compliance

Certification Regarding Lobbying

V. Commercial Exceptions
Items 3A through 3C as indicated in Part IV, Section 3.

VI. Proposal bond (bid bond), cashiers or certified check, or money order in the amount of
$250,000 must accompany the proposer’s primary Price Proposal.
If a second Price Proposal is submitted, insert a copy of the Proposal bond (bid bond),
cashier’s or certified check, or money order (See form in Appendix C).

NOTE:
The Checklist is to assist you in the preparation of the Proposals; however, it is not a guarantee that your bid is complete or
responsive, even if all elements of the checklist are completed.

Price Proposal, 6
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V. EVALUATION AND SELECTION CRITERIA

V.1. NEGOTIATED PROCUREMENT PROCEDURE

In evaluating the Proposals, the City will follow the Negotiated Procurement Procedure, which is
described generally below. The Negotiated Procurement Procedure is included in Appendix E-1.

V.1.A. Evaluation of Technical and Price Proposals

A Proposal Evaluation Committee, composed of separate Technical Evaluation and Price Evaluation
Subcommittees, will evaluate Proposals. On the Proposal due date, Proposers will submit their sealed
Proposals in two parts: Technical and Price. The Technical Evaluation Subcommittee will evaluate the
Technical Proposals, and the Price Evaluation Subcommittee will evaluate the Price Proposals. The
Subcommittees will consider the evaluation factors specified in Section V.2, Evaluation Criteria, and
determine a numerical score for each Technical and Price Proposal.

The technical score and the price score will be combined and the Proposal ranking established. The
competitive range will be determined based on this ranking. Proposers whose Proposals are judged to be
outside the competitive range (not within reach of being the number one-ranked Proposal) will be notified
in writing. Proposers so notified will have five Working Days following receipt of notification, to protest
the decision in accordance with the Protest Procedures in Appendix E-2.

Proposers within the competitive range may be required to attend clarification meetings, either in person
or over the telephone. Proposers within the competitive range will be notified of the location, time, and
subject matter of any such clarification meetings.

V.1.B. Exceptions; Approved Equals

The Evaluation Committee will review any proposed exceptions to the Technical Specifications and
requests for proposed equals (see Sections 111.12 and 111.13), and proposed exceptions to the commercial
terms and conditions exceptions (see Part IV (Price Proposal), Section 1V.4) for discussion during
negotiations, if such are held, and for potential inclusion in “best and final offers” (BAFOs). The
evaluation of Technical Specifications exceptions, proposed equals, and exceptions to commercial terms
and conditions will not be a factor in the scoring of initial Proposals.

V.1.C. Negotiations; BAFOs

At the conclusion of the initial evaluation process, the SFMTA will determine whether to negotiate with
proposers who are within the competitive range or award the contract without further discussion. An
Award may be made at this point if the evaluation determines that the best achievable and technically
acceptable Proposal has been received.

If the SFMTA decides to negotiate, proposers within the competitive range will be formally notified of
the time and place for negotiations. If, as a result of negotiations, the SFMTA determines to allow any
exceptions to the Specifications or any other Contract provision, the SFMTA will issue an Addendum to
proposers within the competitive range to enable them to incorporate such changes in their BAFOs.
Following negotiations, proposers within the competitive range may modify their Proposals and submit
sealed BAFOs by a specified date. SFMTA will notify the Proposer, prior to Request for BAFO, of any
Subcontractors who are not compliant with the contract documents and who are unacceptable to SFMTA.
After the submittal of a BAFO, the Proposer may not substitute any other subsystem Subcontractor for
those submitted in the BAFO, unless otherwise agreed to by the SFMTA.

The Subcommittees will evaluate the BAFOs using the same procedure as for the initial Proposals. The
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SFMTA will recommend Award of the Contract to the proposer whose BAFO receives the highest score
(unless the SFMTA decides to further negotiate and request another BAFQ), based on the evaluation
factors specified in Section 15 (Proposal Evaluation Criteria).

V.2. EVALUATION CRITERIA

The Price and Technical Proposal Evaluation Subcommittees will evaluate the respective Proposals
separately. In making its evaluation, the Technical Evaluation Subcommittee will rate each Proposal on
the proposed product, experience of the proposer, and delivery schedule, as explained below.

V.2.A. Proposed Product

Each Technical Proposal will be examined to ensure that it is fully responsive to the requirements of these
contract documents. Where there is a “SFMTA” preference noted, the Technical Evaluation
Subcommittee may award more evaluation points to those Proposals that meet the preferred performance
or comply with the preferred characteristics. Proposals that exceed the minimum performance
specifications may also be rated higher.

The evaluation for the proposed product will be based on the criteria listed below:

1) Vehicle Characteristics: Design, efficiency of operation, and specification conformance, including the
ability to demonstrate Vehicle reliability, maintainability, and that the Vehicle will meet or exceed the
performance, operational, and safety requirements specified.

2) Support, Training and Documentation: Evaluation of the Proposer’s support systems for ordering
parts and equipment, warranty, and field service, the thoroughness of its training program, and the
completeness, clarity and format of the documentation and manuals proposed for this Contract.
Particular consideration will be given to the timeliness and the impact to SFMTA of that support,
training and documentation.

3) Responsibility and Quality Assurance: The ability to demonstrate that the organization, management
and planning will result in a product being designed and manufactured within schedule and in
accordance with the Contract documents, including the ability to demonstrate that effective quality
assurance procedures are in place in all aspects of the manufacturing process.

V.2.B. Experience

The SFMTA will evaluate the proposer to determine whether performance on similar contracts has been
satisfactory. The SFMTA will examine factors such as schedule adherence, engineering, assembly and
manufacturing quality, field product support, and the warranty services provided for past contracts. The
SFMTA will contact references for this portion of the evaluation. The SFMTA reserves the right to use
its experience with the proposer or contact transit properties or individuals at transit properties other than
those listed by the proposer.

V.2.C. Delivery Schedule

Delivery schedules proposed (see Delivery Schedule Worksheets 1C in Appendix A) will be
compared with the SFMTA's preferred delivery schedules, as specified in Section 13, Delivery
Schedule, of the Technical Specifications, Volume 2, and the proposed delivery schedules will
be rated based on how close they mirror the SFMTA'’s preferred delivery schedules. The range
for the rating shall be 100% for exact duplication of SFMTA'’s preferred delivery schedules and
0% for a difference of 180 days or more between SFMTA’s schedule and proposer’s delivery
schedule.
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(No. of days late)

Proposer' sPercent Rating =1—
180 days

x Total possible (10%)

V.2.D. CARB Certification

The Proposer must provide proof of certification (see Part 111, Section 111.4.A). This is a minimum
qualification, and proposals that do not comply will be rejected.

V.2.E. Price

Price will be evaluated separately, based on the “Grand Total” of the line identified as “Basis of Award”
in the Schedule of Prices (refer to Part IV, Schedule 1 - Schedule of Prices). The Basis of Award is the
sum of the “Grand Total” of the extended prices indicated in items 1 through 9. The proposal value is
determined by the sum of the extensions of quantities, as shown in the Schedule of Prices, multiplied by
the unit prices, plus the totals of lump sum items. The Proposer’s score for price will be determined by
the formula shown below.

Proposer' s Score = Lowest Price x Total possible (40%)

Proposer' s Price
In the event of a discrepancy between the unit bid price and the extension, the unit bid price shall govern.
In the event of a discrepancy between the sum of the extended amounts and the total bid shown, the sum
of the extended amounts shall govern.

V.2.F. Final Score and Post-Evaluation
The Final Score will be established by weighing the scores using the relative weights stated below.

Criteria Weight (Percent)
Proposed Product 40

Experience 10

Delivery Schedule 10

Price 40

CARB Certification Pass / Fail

After evaluation, the SFMTA, in accordance with the Negotiated Procurement Procedures, will decide
whether to:
A. Award to the highest-ranked Proposer;

B. Reject all Proposals; or

C. Establish a competitive range and enter into negotiations with all Proposers within the
competitive range.

SFMTA reserves the right to reject all Proposals if the prices are, in SFMTA’s opinion, unreasonable or
for any other reason in best interests of the SFMTA.

The City intends to award this Agreement to the firm(s) that it considers will be the most advantageous
and provide the best value for SFMTA. In the event that an agreement cannot be reached with the highest-
ranked firm, negotiations may be entered into with other qualified firms in the order of their ranking.
SFMTA reserves the right to accept other than the lowest-priced offer and to reject Proposals, in whole or
in part, that are not responsive to this RFP.
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V.3. CONTRACT AWARD

V.3.A. Award Procedure

The SFMTA will recommend award of the contract to the Proposer who receives the highest ranking in
the evaluation process and with whom a contract has been successfully negotiated. SFMTA will issue a
Notice of Intent to Award to that Proposer or Proposers. The Selected Proposer agrees to permit City to
perform audits and inspections as set forth in the FTA Requirements for Procurement Contracts (see
Exhibit 4 to the Sample Agreement, Section X below).

The contract is subject to approval by the Board of Directors of the SFMTA and the City’s Board of
Supervisors. If the contract is approved by these governing bodies, the SFMTA will issue a Notice of
Award to the successful Proposer(s).

V.3.B. Debrief to Unsuccessful Proposers
Upon request, the SFMTA will debrief unsuccessful Proposers after Award of the Contract.

V.3.C. Bonds, Insurance, and Execution of Contract

Within 20 Days following the receipt of a Notice of Intent to Award, the proposer to whom the contract is
awarded shall deliver the specified performance bond, labor and materials bond, and insurance certificates
to the City, in accordance with Section 4.8.1 of the Sample Agreement (Section X below). The
performance bond and labor and materials bond shall be furnished using the forms provided in Appendix
C, Volume 1.

If a proposer to whom notice of tentative award is made fails or refuses to furnish the required bonds and
insurance certificates within 20 calendar days after receiving notice from the City to file such documents,
or fails or refuses to properly execute and return the Agreement, the City may, at its option, determine that
this proposer has abandoned its Proposal. Thereupon, the recommended award of said contract to the
proposer shall be null and void, and the full principal amount of the Proposal bond (bid bond) shall be
payable to the City and County of San Francisco (or the cashier’s or certified check or money order
accompanying its Proposal shall be deposited with the Treasurer of the City and County of San Francisco
for collection) and the proceeds thereof shall be retained by the City as partial liquidated damages for
failure of such proposer to properly execute the Agreement or file the documents herein required. The
foregoing in no way limits the damages, which are recoverable by the City, whether or not defined
elsewhere in the contract documents.

V.4. SINGLE PROPOSER

If only one responsible and responsive Proposal is received, the City may conduct a price or cost analysis,
or both, of the Proposal to assess whether the prices offered by the Proposer are fair and reasonable. For a
price analysis, the prices for procurements with similar specifications and similar quantities of Coaches
will be compared to the prices received in the single Proposal. Where differences exist, a detailed
analysis will be conducted to determine the factors that might cause the difference such as escalation and
technical performance requirements.

A cost analysis may also be conducted if necessary to determine if the proposed prices in the Proposal are
fair and reasonable. During a cost analysis, the individual cost elements used by the proposer(s) to
generate the prices shown in the Price Proposal(s) will be examined. Each cost element will be evaluated
for profit and reasonable estimates of labor and material. Subcontractor costs may also be examined in
the same manner.

The City is not obligated to accept a single Proposal for the procurement of 30-ft low floor, Coaches. If a
price or cost analysis is required, the date of contract Award may be extended by 90 days.
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V.5. PRE-AWARD BUY AMERICA CERTIFICATION

49 CFR Part 663 requires SFMTA to certify to FTA that a pre-award audit has been performed and to
verify compliance with Buy America requirements. After a Proposer has been selected for award and has
been sent a Notice of Intent to Award, the Proposer shall provide an SFMTA auditor with appropriate
documentation to assist in the completion of the pre-award audit. The documentation supplied by the
successful Proposer concerning its compliance with the Buy America regulations (49 C.F.R. Part 661)
must list the components of the Coaches by manufacturer, country of origin, and percent of total cost of
all components. In addition, the successful Proposer must identify the subcomponents of each component
listed as a domestic component in the content calculation for Buy America compliance. Each such
subcomponent must be identified by manufacturer, country of origin, and percent of total cost of all
subcomponents. The Selected Proposer must identify the proposed final assembly location for the
Coaches, and provide documentation detailing the manufacturing activities that will take place during
final assembly at that location. The Selected Proposer shall cooperate with SFMTA and, within four
calendar days after the date of the Notice of Intent to Award, provide enough detail concerning these
activities to allow SFMTA’s auditor to determine if these activities constitute adequate final assembly
under the Buy America requirements. To assure confidentiality, the auditor’s report will contain only
summary data, not cost and pricing data, of individual components and subcomponents. Proposer shall
clearly mark as proprietary all such cost data. To the fullest extent permitted under applicable law,
SFMTA and its auditor shall keep such information confidential.

Evaluation and Selection Criteria, 5
n:\ptc\as2017\1000419\01229185.doc



CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT
CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

VI. TERMS AND CONDITIONS FOR PROPOSALS

VI.1. ERRORS AND OMISSIONS IN RFP

Proposers are responsible for reviewing all parts of this RFP and complying with all Proposal submission
requirements. Proposers must promptly notify the SFMTA, in writing, if the Proposer discovers any
ambiguity, discrepancy, omission, or other error in the RFP. Any such notification shall be directed to the
SFMTA promptly after discovery, but in no event later than the time set for in Section B below. The
SFMTA will issue modifications and clarifications to the RFP as Addenda as provided below.

VI.2. OBJECTIONS TO RFP TERMS

If a Proposer objects on any ground to any provision or legal requirement of the RFP, the Proposer must,
not more than ten business days after the RFP is issued, provide written notice to the SFMTA setting forth
with specificity the grounds for the objection and all relevant facts.

1) Objections must be delivered to Enoch Chu, at enoch.chu@sfmta.com. If an objection is mailed, the
Proposer bears the risk of non-delivery within the required time period. Objections should be
transmitted by a means that will objectively establish the date of receipt by the City. Objections or
notices of objections delivered orally (e.g., by telephone) will not be considered.

2) The objection shall state the basis for the objection, refer to the specific requirement or portion of the
RFP at issue, and shall describe the modification to the RFP sought by the prospective Proposer. The
Objection shall also include the name, address, telephone number, and email address of the person
representing the Proposer.

3) The SFMTA, at its discretion, may make a determination regarding an objection without requesting
further documents or information from the Proposer who submitted the objection. Accordingly, the
initial objection must include all grounds of objection and all supporting documentation or evidence
reasonably available to the Proposer at the time the objection is submitted. If the Proposer later raises
new grounds or evidence that were not included in the initial objection, but which could have been
raised at that time, the City may not consider such new grounds or new evidence.

4) Upon receipt of a timely and proper objection, the SFMTA will review the objection and conduct an
investigation as it deems appropriate. As part of its investigation, the SFMTA may consider
information provided by sources other than Proposer. At the completion of its investigation, the City
will provide a written determination to the Proposer who submitted the objection. If required, the City
may extend the Proposal submittal deadline to allow sufficient time to review and investigate the
objection, and issue Addenda to incorporate any necessary changes to the RFP.

5) Objections not received within the time and manner specified will not be considered. A Proposer's
failure to provide the City with a written objection as specified above on or before the time specified
above shall constitute a complete and irrevocable waiver of the ground(s) of objection and forfeit the
Proposer's right to raise such ground(s) of objection later in the procurement process (including as part
of a protest), in a Government Code Claim, or in other legal proceedings.

6) A Proposer may not rely on an objection submitted by another Proposer, but must timely pursue its
own objection.

VI1.3. ADDENDA TO RFP

The SFMTA may modify the RFP, prior to the Proposal due date, by issuing written Addenda. Addenda
will be sent by email and, if necessary, by facsimile, to each firm listed with the SFMTA as having
received a copy of the RFP for Proposal purposes. The SFMTA will also post Addenda on the Office of
Contract Administration’s (OCA) Bids & Contracts Listing website. The proposer is responsible for
ensuring that its Proposal reflects any and all Addenda issued by the SFMTA prior to the Proposal due
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date, regardless of when the Proposal is submitted. Therefore, the SFMTA recommends that the Proposer
consult the OCA Bids & Contracts Listing website frequently, including shortly before the Proposal due
date, to confirm that the Proposer is aware of and its Proposal is responsive to all Bid Addenda.

VI.4. TERM OF PROPOSAL

Submission of a Proposal signifies that the proposed services and prices are valid for 180 Days from the
Proposal due date and that the quoted prices are genuine and not the result of collusion or any other anti-
competitive activity.

VL.5. REVISION OF PROPOSAL

A proposer may revise a Proposal on the proposer’s own initiative at any time before the deadline for
submission of Proposals. The proposer must submit the revised Proposal in the same manner as the
original. A revised Proposal must be received on or before the Proposal due date.

In no case will a statement of intent to submit a revised Proposal, or commencement of a revision process,
extend the Proposal due date for any proposer.

At any time during the Proposal evaluation process, the SFMTA may require a Proposer to provide oral or
written clarification of its Proposal. The SFMTA reserves the right to make an award without requesting
such further clarification.

VI.6. ERRORS, OMISSIONS AND DEVIATIONS IN PROPOSAL

Failure by the SFMTA to object to an error, omission, or deviation in the Proposal will in no way modify
the RFP or excuse the Contractor from full compliance with the specifications of the RFP or any contract
awarded pursuant to the RFP.

VI.7. FINANCIAL RESPONSIBILITY

The SFMTA shall have no financial responsibility for any costs incurred by a firm in responding to this
RFP. Submissions in response to the RFP will become the property of the SFMTA and may be used by
the SFMTA in any way deemed appropriate.

VI.8. PROPOSER’S OBLIGATIONS UNDER THE CAMPAIGN REFORM ORDINANCE

Proposers must comply with Section 1.126 of the S.F. Campaign and Governmental Conduct Code, which
states:
No person who contracts with the City and County of San Francisco for the rendition of personal
services, for the furnishing of any material, supplies or equipment to the City, or for selling any
land or building to the City, whenever such transaction would require approval by a City elective
officer, or the board on which that City elective officer serves, shall make any contribution to such
an officer, or candidates for such an office, or committee controlled by such officer or candidate at
any time between commencement of negotiations and the later of either (1) the termination of
negotiations for such contract, or (2) three months have elapsed from the date the contract is
approved by the City elective officer or the board on which that City elective officer serves.
If a proposer is negotiating for a contract that must be approved by an elected local officer or the board on
which that officer serves, during the negotiation period the proposer is prohibited from making
contributions to:
e the officer’s re-election campaign

e a candidate for that officer’s office committee

e acommittee controlled by the officer or candidate
The negotiation period begins with the first point of contact, either by telephone, in person, or in writing,
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when a contractor approaches any city officer or employee about a particular contract, or a city officer or

employee initiates communication with a potential contractor about a contract. The negotiation period

ends when a contract is awarded or not awarded to the contractor.

Examples of initial contacts include: (i) a vendor contacts a city officer or employee to promote himself

or herself as a candidate for a contract; and (ii) a city officer or employee contacts a contractor to propose

that the contractor apply for a contract. Inquiries for information about a particular contract, requests for
documents relating to a Request for Proposal, and requests to be placed on a mailing list do not constitute
negotiations.

Violation of Section 1.126 may result in the following criminal, civil, or administrative penalties:

1) Criminal - Any person who knowingly or willfully violates section 1.126 is subject to a fine of up to
$5,000 and a jail term of not more than six months, or both.

2) Civil - Any person who intentionally or negligently violates section 1.126 may be held liable in a civil
action brought by the civil prosecutor for an amount up to $5,000.

3) Administrative - Any person who intentionally or negligently violates section 1.126 may be held
liable in an administrative proceeding before the Ethics Commission held pursuant to the Charter for
an amount up to $5,000 for each violation.

For further information, proposers should contact the San Francisco Ethics Commission at (415) 581-

2300.

VI.9. SUNSHINE ORDINANCE

In accordance with S.F. Administrative Code Section 67.24(¢), Proposer’s bids, responses to RFPs and all
other records of communications between the City and persons or firms seeking contracts shall be open to
inspection immediately after a contract has been awarded. Nothing in this provision requires the
disclosure of a private person’s or organizations net worth or other proprietary financial data submitted
for qualification for a contract or other benefits until and unless that person or organization is awarded the
contract or benefit. Information provided which is covered by this paragraph will be made available to the
public upon request.

V1.10. PUBLIC ACCESS TO MEETINGS AND RECORDS

If a proposer is a non-profit entity that receives a cumulative total per year of at least $250,000 in City
funds or City-administered funds and is a non-profit organization as defined in Chapter 12L of the S.F.
Administrative Code, the proposer must comply with Chapter 12L. The proposer must include in its
Proposal (1) a statement describing its efforts to comply with the Chapter 12L provisions regarding public
access to proposer’s meetings and records, and (2) a summary of all complaints concerning the proposer’s
compliance with Chapter 12L that were filed with the City in the last two years and deemed by the City to
be substantiated. The summary shall also describe the disposition of each complaint. If no such
complaints were filed, the proposer shall include a statement to that effect. Failure to comply with the
reporting requirements of Chapter 12L or material misrepresentation in proposer’s Chapter 12L
submissions shall be grounds for rejection of the Proposal and/or termination of any subsequent
Agreement reached on the basis of the Proposal.

VI1.11. RESERVATIONS OF RIGHTS BY THE CITY

The issuance of this RFP does not constitute an agreement by the City that any contract will actually be
entered into by the City. The City expressly reserves the right at any time to:

1) Waive or correct any defect or informality in any response, Proposal, or Proposal procedure;

2) Reject any or all Proposals;

3) Reissue a Request for Proposals;

4) Prior to submission deadline for Proposals, modify all or any portion of the selection procedures,

Terms and Conditions for Proposals, 3
n:\ptc\as2017\1000419\01229185.doc



CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT
CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

including deadlines for accepting responses, the specifications or requirements for any materials,
equipment or services to be provided under this RFP, or the requirements for contents or format of the
Proposals;

5) Procure any materials, equipment or services specified in this RFP by any other means;

6) Determine that no project will be pursued.

7) Accept any Proposals in whole or in part.

In submitting a Proposal, the Proposer acknowledges and agrees that the City shall not be liable for any

costs or other damages incurred by a Proposer if the City determines not to award a contract, rejects any

or all Proposals, or exercises any of the reserved rights described herein.

VI1.12. NO WAIVER

No waiver by the City of any provision of this RFP shall be implied from any failure by the City to
recognize or take action on account of any failure by a proposer to observe any provision of this RFP.

VI1.13. COMMUNICATIONS PRIOR TO CONTRACT AWARD

It is the policy of the SFMTA that only SFMTA staff identified in the RFP as contacts for this competitive
solicitation are authorized to respond to comments or inquiries from Proposers or potential Proposers
seeking to influence the Proposer selection process or the award of the contract. This prohibition extends
from the date the RFP is issued until the date when the contractor selection is finally approved by the
SFMTA Board of Directors and, if required, by the San Francisco Board of Supervisors.

All firms and Subcontractor(s) responding to this RFP are notified that they may not contact any SFMTA
staff member, other than a person with whom contact is expressly authorized by this RFP, for the purpose
of influencing the contractor selection process or the award of the contract from the date the RFP is issued
to the date when the contract award is approved by the Board of Directors of SFMTA and, if required, by
the San Francisco Board of Supervisors. This prohibition does not apply to communications with SFMTA
staff members regarding normal City Business not regarding or related to this RFP.

Any written communications sent to one or more members of the SFMTA Board of Directors concerning
a pending contract solicitation shall be distributed by the SFMTA to all members of the SFMTA Board of
Directors and the designated staff contact person(s) identified in the RFP.

Except as expressly authorized in the RFP, where any person representing a Proposer or potential
Proposer contacts any SFMTA staff for the purpose of influencing the content of the competitive
solicitation or the award of the contract between the date when the RFP is issued and the date when the
final selection is approved by the SFMTA Board of Directors, and, if required, by the San Francisco
Board of Supervisors, the Proposer or potential Proposer shall be disqualified from the selection process.
However, a person who represents a Proposer or potential Proposer may contact City elected officials and
may contact the Director of Transportation of the SFMTA if s/he is unable to reach the designated staff
contact person(s) identified in the RFP or wishes to raise concerns about the competitive solicitation.
Additionally, the firms and subcontractor(s) responding to this RFP will not provide any gifts, meals,
transportation, materials or supplies or any items of value or donations to or on behalf of any SFMTA
staff member from the date the RFP is issued to the date when the contract award is approved by the
Board of Directors of SFMTA and if required, by the San Francisco Board of Supervisors. All lobbyists
or any agents representing the interests of Proposer and subcontractor(s) shall also be subject to the same
prohibitions.

A Proposer must submit with its Proposal an executed Attestation of Compliance (see Appendix A-2)
certifying compliance with these requirements.. The Attestation of Compliance must be signed by all
firms and Subcontractor(s) named in the Proposal. A Proposal that does not include the executed
Attestation of Compliance as required by this section will be deemed non-responsive and will not be
evaluated. Any Proposer who violates the prohibitions of this section,, directly or through an agent,

Terms and Conditions for Proposals, 4
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lobbyist or subcontractor will be disqualified from the selection process.

VI.14. RESOURCE CONSERVATION

All documents submitted in response to this RFP must be on recycled paper and printed on double-sided
pages to the maximum extent possible.

VI.15. TROPICAL HARDWOOD BAN

The City will deem non-responsive any Proposal, bid or other response to a solicitation that calls for the
use of any tropical hardwood, tropical hardwood product, virgin redwood or virgin redwood product (see
Part V, Sample Agreement, Section 36).

Terms and Conditions for Proposals, 5
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VIl. CONTRACT REQUIREMENTS

VIl.1. STANDARD CONTRACT PROVISIONS

The successful proposer will be required to enter into a contract substantially in the form as shown in
Section X — Sample Agreement. Failure to timely execute the contract, or to furnish any and all
certificates, bonds or other materials required in the contract, shall be deemed an abandonment of a
contract offer. The SFMTA, in its sole discretion, may select another firm and may proceed against the
original selected for damages.

VII.2. NONDISCRIMINATION IN CONTRACTS AND BENEFITS

As a material requirement of the contract, the selected proposer(s) shall comply with Chapters 12B and
12C of the San Francisco Administrative Code. Generally, Chapter 12B prohibits the City and County of
San Francisco from entering into contracts or leases with any entity that discriminates in the provision of
benefits between employees with domestic partners and employees with spouses, and/or between the
domestic partners and spouses of employees. Chapter 12C requires nondiscrimination in contracts in
public accommodation. Additional information on Chapters 12B and 12C is available on the CMD’s
website at http://sfgov.org/cmd/12b-equal-benefits-program.

VII.3. MINIMUM COMPENSATION ORDINANCE (MCO)

Successful proposers are urged to agree to comply with and be bound by the provisions of the Minimum
Compensation Ordinance (MCO), as set forth in S.F. Administrative Code Chapter 12P. Generally, this
Ordinance requires contractors to provide employees covered by the Ordinance who do work funded
under the contract with hourly gross compensation and paid and unpaid time off that meet certain
minimum requirements.

For the amount of hourly gross compensation currently required under the MCO, see
www.sfgov.org/olse/mco. Note that this hourly rate may increase on January 1 of each year and that
contractors are urged to pay any such increases to covered employees during the term of the contract.
Additional information regarding the MCO is available on the web at www.sfgov.org/olse/mco.

Vil.4. HEALTH CARE ACCOUNTABILITY ORDINANCE (HCAO)

Successful proposers are urged to agree to comply fully with and be bound by the provisions of the Health
Care Accountability Ordinance (HCAO), as set forth in S.F. Administrative Code Chapter 12Q.
Contractors should consult the San Francisco Administrative Code to determine their compliance
obligations under this chapter. Additional information regarding the HCAO is available on the web at
www.sfgov.org/olse/hcao.

VILL5. FIRST SOURCE HIRING PROGRAM (FSHP)

If the contract is for more than $50,000, then the First Source Hiring Program (Admin. Code Chapter 83)
may apply. Generally, this ordinance requires contractors to notify the First Source Hiring Program of
available entry-level jobs and provide the Workforce Development System with the first opportunity to
refer qualified individuals for employment.

Contractors should consult the San Francisco Administrative Code to determine their compliance
obligations under this chapter. Additional information regarding the FSHP is available on the web at
http://www.workforcedevelopmentsf.org/businessservices/ and from the First Source Hiring
Administrator, Lillie.Ellison@sfgov.org or call (415) 701-4883..

VII.6. CONFLICTS OF INTEREST
The selected Proposer must agree to comply fully with and be bound by the applicable provisions of state

Contract Requirements, 1
n:\ptc\as2017\1000419\01229185.doc



CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT
CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

and local laws related to conflicts of interest, including Section 15.103 of the City's Charter, Article I11,
Chapter 2 of City’s Campaign and Governmental Conduct Code, and Section 87100 et seq. and Section
1090 et seq. of the Government Code of the State of California. The selected Proposer will be required to
acknowledge that they are familiar with these laws; certify that they do not know of any facts that
constitute a violation of said provisions; and agree to immediately notify the City if it becomes aware of
any such fact during the term of the Agreement.

Individuals who will perform work for the City on behalf of the successful proposer(s) might be deemed
consultants under state and local conflict of interest laws. If so, such individuals will be required to submit
a Statement of Economic Interests, California Fair Political Practices Commission Form 700, to the City
within ten calendar days of the City notifying the successful proposer(s) that the City has selected the
proposer.

Contract Requirements, 2
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VIIl. CERTIFICATIONS

VIIl.1. DEBARMENT CERTIFICATION

Certification Regarding Debarment, Suspension,
and Other Responsibility Matters
Lower Tier Covered Transactions (Third Party Contracts > $25,000)
Grantees and subgrantees must not make any award or permit any award (subgrant or contract) at any tier
to any party which is debarred or suspended or is otherwise excluded from or ineligible for participation
in Federal assistance programs under Executive Order 12549, “Debarment and Suspension.” Therefore,
by signing and submitting its bid or proposal, the bidder or proposer certifies as follows:
The certification in this clause is a material representation of fact relied upon by the San Francisco
Municipal Transportation Agency (SFMTA). If it is later determined that the bidder or proposer
knowingly rendered an erroneous certification, in addition to remedies available to the SFMTA, the
Federal Government may pursue available remedies, including but not limited to suspension and/or
debarment. The bidder or proposer agrees to comply with the requirements of 2 CFR Parts 180, Subpart C
and 1200, Subpart C while this offer is valid and throughout the period of any contract that may arise
from this offer. The bidder or proposer further agrees to include a provision requiring such compliance in
its lower tier covered transactions.
Reminder: Each bidder must include the debarment and suspension certification clause in all
solicitations for lower tier participants with prospective contracts that will exceed $25,000. These
potential Subcontractors must also certify to the statements in the certification.

VIil.2. BUY AMERICA CERTIFICATE (APPENDIX B-1)
The Proposer shall complete and sign this certification and submit it with its Proposal.

VIIL.3. ATTESTATION OF COMPLIANCE (APPENDIX B-2)

The Proposer shall sign this certification to indicate compliance with the requirements of Section VI.13.
of this RFP.

Viil.4. CERTIFICATION REGARDING LOBBYING (APPENDIX B-3)

All prospective proposers are required to complete and submit along with their Proposals, the certification
form shown as Appendix B-3, regarding lobbying. The Contractor must obtain lobbying certificates,
along with disclosure statements, if applicable, from all Subcontractors with subcontracts in excess of
$100,000. These should be submitted to Enoch Chu, at the address indicated below, as soon as the
subcontracts are awarded.

VIII.5. SAN FRANCISCO BUSINESS TAX CERTIFICATE

San Francisco Ordinance No. 345-88 requires that, in order to receive an award, a firm located in San
Francisco or doing business in San Francisco must have a current Business Tax Certificate. Since work
contemplated under the proposed Agreement will be performed in San Francisco, a San Francisco
Business Tax Certificate will be required. See City’s Standard Forms in Appendix B.

VIII.6. CERTIFICATION OF COMPLIANCE WITH SUBPART C, 49 CFR PART 26
(APPENDIX D)

The Proposer shall submit its Transit Vehicle Manufacturers Certification of Compliance With Subpart C,
49 CFR Part 26, as described in Appendix D to this RFP.

Certifications, 1
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IX. OTHER INFORMATION

IX.1. APPEALS AND PROTEST PROCEDURES

The Protest Procedures for Bidding and Award of Federally Assisted Third Party Contracts are included
in Appendix E. The proposer shall comply with the requirements of FTA Circular 4220.1F regarding
protests to FTA.

IX.2. FURTHER INFORMATION, CLARIFICATIONS, QUESTIONS OR CONCERNS

For further information, clarifications, questions or concerns regarding contractual provisions and
Technical Specifications, contact:
Enoch Chu, P.E
Contract Administrator
San Francisco Municipal Transportation Agency
Fleet Engineering Section
700 Pennsylvania Avenue
San Francisco, CA 94107-3443
enoch.chu@sfmta.com
Tel: (415) 646-2637

Other Information, 1
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X. SAMPLE AGREEMENT

CITY AND COUNTY OF SAN FRANCISCO
San Francisco Municipal Transportation Agency

Procurement of 30-Ft Low Floor, Diesel Hybrid or Electric Coaches

Contract No. SFMTA-2017-45
CCO NO. 17-1447

Sample Agreement, 1
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City and County of San Francisco

Municipal Transportation Agency

One South Van Ness Ave., 7" Floor
San Francisco, California 94103

Agreement between the City and County of San Francisco and

[Insert name of Contractor]

For Procurement of 30-Foot Coaches
Contract No. SFMTA-2017-45
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City and County of San Francisco

Municipal Transportation Agency

One South Van Ness Ave., 7" Floor
San Francisco, California 94103

Agreement between the City and County of San Francisco and
[Insert name of contractor]

Contract No. SFMTA-2017-45

This Agreement is made this [insert day| day of [insert month], 20 [insert year], in the City and
County of San Francisco, State of California, by and between [name and address of Contractor]
(Contractor) and the City and County of San Francisco (City), acting by and through its
Municipal Transportation Agency (SFMTA).

Recitals
A. The SFMTA wishes to obtain the services of a qualified firm to procure, with options,

up to 40 30-ft. low floor diesel hybrid coaches and associated spare parts, training, manuals, and
special tools.

B. This Agreement was competitively procured as required by San Francisco
Administrative Code Chapter 21.1 through a Request for Proposals (RFP) issued on [insert date],
pursuant to which City selected Contractor as the highest-qualified scorer.

C. Contractor represents and warrants that it is qualified to perform the procurement
Work required by City as set forth under this Agreement.

Now, THEREFORE, the parties agree as follows:

Article 1 Definitions

The following definitions apply to this Agreement:

1.1  “Acceptance” means the formal written acceptance by the City that
all Work, or a specific portion thereof, under the Contract has been satisfactorily
completed.

1.2 “Agreement” or “Contract” means this contract document
covering the performance of the Work and furnishing of labor, materials,
equipment, tools, and services, including Work incidental to the procurement, to
include the Technical Specifications, all Conformed Contract Documents, the
Contract bonds or other security, and all supplemental agreements, all attached
appendices, and all applicable City Ordinances and Mandatory City Requirements
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that are specifically incorporated into this Agreement by reference as provided
herein.

1.3  “Award” means notification from the City to Contractor of
acceptance of Contractor’s Proposal, subject to the execution and approval of a
satisfactory Contract and bond to secure the performance of the Contract, and to
such other conditions as may be specified or otherwise required by law.

1.4 “Buses” or “Coaches” or “Vehicles” means the vehicles procured
under this Contract.

1.5 “CCO” means SFMTA Contract Compliance Office.

1.6  “City” or “the City” means the City and County of San Francisco, a
municipal corporation.

1.7  “Contract Administrator” means the contract administrator
assigned to the Contract by the SFMTA, or his or her designated agent.

1.8 “Conditional Acceptance” means the circumstance in which a
Vehicle has been delivered to SFMTA and placed in revenue service despite not
having met all requirements for Acceptance.

1.9 “Conformed Contract Documents” means the Contract
documents revised to incorporate information included in the Contractor's
Proposal and accepted by the City.

1.10 *“Contract Modification” means a written amendment to the
Contract, agreed to by the City and Contractor, covering changes in the
Conformed Contract Documents within the general scope of the Contract and
establishing the basis of payment and time adjustments for the Work affected by
the changes.

1.11  “Contractor” means [insert name and address of contractor].
1.12 “Controller” means the Controller of the City.

1.13 “Correction” means the elimination of a Defect.

1.14 “Days” means calendar days, unless otherwise designated.

1.15 “Deliverables” means Contractor’s work product resulting from the
Work that are provided by Contractor to City during the course of Contractor’s

SFMTA P-600 (5-17) 2 of 40 [Date]
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performance of the Agreement, including without limitation, the work product
described in the “Technical Specifications” attached as Volume II.

1.16 “Defect” means any patent or latent malfunctions or failure in
manufacture or design of any component or subsystem.

1.17 “Director” means the Director of Transportation of the SFMTA or
his or her designee.

1.18 “Effective Date” means the date on which the City’s Controller
certifies the availability of funds for this Agreement as provided in Section 3.1.

1.19 “Engineer” means the SFMTA Engineer assigned to the Contract
or his or her designated agent.

1.20 “Final Acceptance” means the formal written acceptance by the
Director of Transportation or his or her designee that all Contract Deliverables for
the Contract have been satisfactorily completed and accepted.

1.21 “Mandatory City Requirements” means those City laws set forth in
the San Francisco Municipal Code, including the duly authorized rules,
regulations, and guidelines implementing such laws, that impose specific duties
and obligations upon Contractor.

1.22 “Material and/or Equipment” means the Buses (including all parts
and equipment installed in them) and other Deliverables furnished by the
Contractor under the provisions of the Contract.

1.23 “Notice to Proceed” means written notice to the Contractor of the
date on which it shall begin prosecution of the Work to be done under the
Contract.

1.24 “Party” and “Parties” mean the City and Contracto,r either
collectively or individually.

1.25 “Project Manager” means the project manager assigned to the
Contract for the SFMTA, or his or her designated agent.

1.26 “Proposal” means the technical and management information and
prices submitted by Contractor in response to the RFP.

1.27 “Purchase Order” means the written order issued by the City to the
Contractor, authorizing the Effective Date as provided in Section 2.1.
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1.28 “Related Defect” means damages inflicted on any component or
subsystem as a direct result of a Defect.

1.29 “Request for Proposals; RFP” means the Request for Proposals
issued by the SFMTA on [Date], to procure up to 30 30-foot Coaches.

1.30 “Resident Inspector” means any inspector or inspectors who may
be assigned by the SFMTA Project Manager for the inspection of Work to be done
under this Contract.

1.31 “San Francisco Municipal Transportation Agency” or “SFMTA”
means the agency of City with jurisdiction over all surface transportation in San
Francisco, as provided under Article VIIIA of the City’s Charter.

1.32 “Subcontractor” or “Supplier”’ means any individual, partnership,
firm, or corporation that, under an agreement with Contractor, undertakes
integrally on the Project the partial or total design, manufacture, performance of,
or furnishes one or more items of work under the terms of the contract. As used
in this Agreement, the terms Subcontractor and Supplier are synonymous.

1.33 “Technical Specifications” means the portion of the Conformed
Contract Documents that contain the specifications, provisions, and requirements
that detail the Work and the materials, products (including the assembly and
testing), and other requirements relative to the manufacturing and construction of
the Work.

1.34 “Work” means the furnishing of all design, engineering,
manufacturing, labor, supervision, services, products, materials, machinery,
equipment, tools, supplies, and facilities and the performance of all requirements
called for by the Contract and necessary to the completion and warranty of the
Vehicles, including all services, labor, supervision, materials, equipment, actions
and other requirements to be performed and furnished by Contractor under this
Agreement.

1.35 “Working Days” means those Days during which regular business
is conducted, excluding Saturdays, Sundays, and all Federal, State, and
municipal holidays that are observed by the SFMTA during the duration of the
Contract.

SFMTA P-600 (5-17) 4 of 40 [Date]
[C&P Staff member’s initials] n:\ptc\as2017\1000419\01229276.doc



CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT
CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

Article 2 Term of the Agreement

2.1  The term of this Agreement shall commence on the Effective Date,
and expire five years thereafter, unless earlier terminated as otherwise provided
herein.

2.2 The City has two options to renew the Agreement for a period of one
year each. The City may extend this Agreement beyond the expiration date by
exercising an option at the Director of Transportation’s sole and absolute
discretion and by modifying this Agreement as provided in Section 11.5
(Modification of this Agreement).

Article 3 Financial Matters

3.1  Certification of Funds; Budget and Fiscal Provisions;
Termination in the Event of Non-Appropriation. This Agreement is subject to
the budget and fiscal provisions of the City’s Charter. Charges will accrue only
after prior written authorization certified by the Controller in the form of a Purchase
Order, and the amount of City’s obligation hereunder shall not at any time exceed
the amount certified for the purpose and period stated in such advance
authorization. This Agreement will terminate without penalty, liability or expense of
any kind to City at the end of any fiscal year if funds are not appropriated for the
next succeeding fiscal year. If funds are appropriated for a portion of the fiscal
year, this Agreement will terminate, without penalty, liability or expense of any
kind at the end of the term for which funds are appropriated. City has no obligation
to make appropriations for this Agreement in lieu of appropriations for new or
other agreements. City budget decisions are subject to the discretion of the Mayor
and the Board of Supervisors. Contractor’'s assumption of risk of possible non-
appropriation is part of the consideration for this Agreement.

THIS SECTION CONTROLS AGAINST ANY AND ALL OTHER PROVISIONS
OF THIS AGREEMENT.

3.2  Guaranteed Maximum Costs. The City’s payment obligation to
Contractor cannot at any time exceed the amount certified by City’s Controller for
the purpose and period stated in such certification. Absent an authorized
Emergency per the City Charter or applicable Code, no City representative is
authorized to offer or promise, nor is the City required to honor, any offered or
promised payments to Contractor under this Agreement in excess of the certified
maximum amount without the Controller having first certified the additional
promised amount and the Parties having modified this Agreement as provided in
Section 11.5 (Modification of this Agreement).
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3.3 Compensation.

3.3.1 Progress Payments. Contractor shall provide an invoice to the
SFMTA pursuant to the Schedule set out in Exhibit C (Payment Milestones).
Compensation shall be made for Work identified in the invoice that the Director of
Transportation, or his or her designee, in his or her sole discretion, concludes has been
satisfactorily performed. Payment shall be made within 30 calendar days of receipt of
the invoice, unless the City notifies the Contractor that a dispute as to the invoice exists.
In no event shall the amount of this Agreement exceed [insert whole dollar amount in
numbers and words -- no pennies and no “.00”]. The breakdown of charges associated
with this Agreement appears in Exhibit A (Schedule of Prices).

(@) Progress payments shall be conditioned on either (1)
transfer of title, free of encumbrances, to the City for the portion of the components,
equipment or material paid for by the progress payment, plus a certificate of insurance
required by Section 5.1 of this Agreement; or (2) issuance of a letter of credit in
conformance with the provision of Section 4.8.3 in the amount of the progress
payment. Progress payments for which a letter of credit shall be required are as
follows: Letter(s) of credit for such progress payments will
be released upon Acceptance or Conditional Acceptance of 80 percent of the total
Vehicles.

(b) Inlieu of a letter of credit to secure progress payments,
Contractor may elect to increase its performance bond required under Section 4.8.1 of
this Agreement by the cumulative amount of progress payments for each of the above
milestones and any other items for which Contractor elects to submit security instead
of transferring title. Such increase in the amount of the performance bond shall be
included in the amount of the performance bond submitted at the time of Contract
Award. This increase in the amount of the performance bond shall constitute security
for all progress payments for which the bond is issued should Contractor default with
respect to any provision of this Agreement. In lieu of an increase in the Performance
Bond, an Advance Payment Bond, in a form acceptable to the City's Risk Manager, or
other security acceptable to the City's Risk Manager, will also be accepted.

(c) Asdescribed in Appendix B, the City will withhold 2% of the
total amount of vehicle progress payments as retention until Final Acceptance and
conclusion of the Agreement,. In no event shall City be liable for interest or late
charges for any late payments. The City will not make price adjustments to this
Contract to protect Contractor from economic inflation.

3.3.2 Payment Limited to Satisfactory Work. Contractor is not entitled
to any payments from City until the SFMTA approves Work, including any furnished
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Deliverables, as satisfying all of the requirements of this Agreement. Payments to
Contractor by City shall not excuse Contractor from its obligation to replace
unsatisfactory Deliverables, including equipment, components, materials, or Work even
if the unsatisfactory character of such Deliverables, equipment, components, materials,
or Work may not have been apparent or detected at the time such payment was made.
Deliverables, equipment, components, materials and Work that do not conform to the
requirements of this Agreement may be rejected by City and in such case must be
replaced by Contractor without delay at no cost to the City.

3.3.3 Withhold Payments. If Contractor fails to provide Work in
accordance with Contractor’s obligations under this Agreement, the City may withhold
any and all payments due Contractor until such failure to perform is cured, and
Contractor shall not stop work as a result of City’s withholding of payments as provided
herein.

3.3.4 Invoice Format. Invoices furnished by Contractor under this
Agreement must be in a form acceptable to the Controller and City, and must be sent to
the address for City in Section 11.1 (Notices to Parties):

Each invoice shall include:

Relevant milestones;

Contract order number;

Quantity of items;

Description of items;

Unit price;

Total invoice amount.

Supporting documentation and/or documentation referencing submittal or
delivery.

City will make payment to Contractor at the electronic address specified in Section
3.3.6, or in such alternate manner as the Parties have mutually agreed upon in writing.

3.3.5 Reserved. (LBE Payment)
3.3.6 Getting Paid for Goods and/or Work from the City.

(@) All City vendors receiving new contracts, contract renewals,
or contract extensions must sign up to receive electronic payments through the City’s
Automated Clearing House (ACH) payments service/provider. Electronic payments are
processed every business day and are safe and secure. To sign up for electronic
payments, visit www.sfgov.org/ach.

(b)  The following information is required to sign up: (i) The
enroller must be their company’s authorized financial representative, (ii) the company’s
legal name, main telephone number and all physical and remittance addresses used
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by the company, (iii) the company’s U.S. federal employer identification number
(EIN) or Social Security number (if they are a sole proprietor), and (iv) the company’s
bank account information, including routing and account numbers.

3.3.7 Grant-Funded Contracts.

(a) Disallowance. If Contractor requests or receives payment
from City for Work, reimbursement for which is later disallowed by the State of California
or United States Government, Contractor shall promptly refund the disallowed amount
to City upon City’s request. At its option, City may offset the amount disallowed from
any payment due or to become due to Contractor under this Agreement or any other
Agreement between Contractor and City.

(b) Grant Terms. The funding for this Agreement is provided to
the SFMTA in full or in part by a Federal or State grant. As part of the terms of receiving
the funds, the SFMTA must incorporate some of the terms into this Agreement (Grant
Terms). The incorporated Grant Terms may be found in Exhibit D (FTA Requirements
for Procurement Contracts. To the extent that any Grant Term is inconsistent with any
other provisions of this Agreement such that Contractor is unable to comply with both
the Grant Term and the other provision(s), the Grant Term shall apply.

(© As required by the Grant Terms, Contractor shall insert
applicable provisions into each lower-tier subcontract. Contractor is responsible for
compliance with the Grant Terms by any subcontractor, lower-tier subcontractor, or
service provider.

3.4  Audit and Inspection of Records. Contractor agrees to maintain
and make available to the City, during regular business hours, accurate books
and accounting records relating to its Work. Contractor will permit City to audit,
examine and make excerpts and transcripts from such books and records, and to
make audits of all invoices, materials, payrolls, records or personnel and other
data related to all other matters covered by this Agreement, whether funded in
whole or in part under this Agreement. Contractor shall maintain such data and
records in an accessible location and condition for a period of not fewer than five
years after final payment under this Agreement or until after final audit has been
resolved, whichever is later. The State of California or any Federal agency having
an interest in the subject matter of this Agreement shall have the same rights as
conferred upon City by this Section. Contractor shall include the same audit and
inspection rights and record retention requirements in all subcontracts.

To the extent that Contractor believes any records provided to SFMTA or its agents in the course
of an audit or inspection under this section are confidential or proprietary, Contractor shall
clearly identify such information at the time the information is provided. In the event that the
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SFMTA receives a request for disclosure of records under the California Public Records Act
(Govt. Code Sec. 6250 et seq.) or the San Francisco Sunshine Ordinance (SF Admin. Code
Chapter 67) that seeks such records, the SFMTA shall endeavor to provide Contractor reasonable
notice of such request. Contractor may at its option take whatever legal steps it deems
appropriate to protect said information from disclosure to the public, but the SFMTA shall have
no further obligation to protect such information from disclosure. However, if the SFMTA is
required to incur legal fees and costs in such legal action, and if the Contractor does not prevail
in such legal action, Contractor shall pay all legal fees and costs that the SFMTA incurs as a
result of such legal action. The foregoing shall not restrict the ability of the SFMTA or any other
governmental agency to use information obtained in the course of an audit or inspection under
this section in an audit report.

3.5  Submitting False Claims. The full text of San Francisco
Administrative Code Chapter 21, Section 21.35, including the enforcement and
penalty provisions, is incorporated into this Agreement. Pursuant to San Francisco
Administrative Code 8§21.35, any contractor or subcontractor who submits a false
claim shall be liable to the City for the statutory penalties set forth in that section.
A contractor or subcontractor will be deemed to have submitted a false claim to
the City if the contractor or subcontractor: (a) knowingly presents or causes to be
presented to an officer or employee of the City a false claim or request for
payment or approval; (b) knowingly makes, uses, or causes to be made or used a
false record or statement to get a false claim paid or approved by the City;

(c) conspires to defraud the City by getting a false claim allowed or paid by the
City; (d) knowingly makes, uses, or causes to be made or used a false record or
statement to conceal, avoid, or decrease an obligation to pay or transmit money
or property to the City; or (e) is a beneficiary of an inadvertent submission of a
false claim to the City, subsequently discovers the falsity of the claim, and fails to
disclose the false claim to the City within a reasonable time after discovery of the
false claim.

3.6  Reserved. (Payment of Prevailing Wages) .
Article 4 Work and Resources

41  Work Contractor Agrees to Perform. This Agreement is for the
procurement of 30 30-ft, low floor, diesel hybrid coaches [or electric coaches] with
options of up to 10 additional 30-ft, low floor diesel hybrid coaches [or electric
coaches], as provided for in the Technical Specifications, and in the Contractor's
Proposal (as incorporated into the Conformed Contract Documents), according to
the Project Delivery Schedule set forth in Exhibit B. Contractor agrees to perform
the Work provided for in the Conformed Contract Documents. Officers and
employees of the City are not authorized to request, and the City is not required to
reimburse the Contractor for, Work beyond the Work provided in Conformed
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Contract Documents unless the Contract is modified as provided in Section 11.5
(Modification of this Agreement).

4.2  Qualified Personnel. Contractor shall utilize only competent
personnel under the supervision of, and in the employment of, Contractor (or
Contractor’s authorized subcontractors) to perform the Work. Contractor will
comply with City’s reasonable requests regarding assignment and/or removal of
personnel, but all personnel, including those assigned at City’s request, must be
supervised by Contractor. Contractor shall commit adequate resources to allow
timely completion within the project schedule specified in this Agreement.

4.3  Subcontracting.

4.3.1 Contractor may subcontract portions of the Work only upon prior
written approval of City. Contractor is responsible for its subcontractors throughout the
course of the Work. All Subcontracts must incorporate the terms of Article 10 (Additional
Requirements Incorporated by Reference) of this Agreement, unless inapplicable.
Neither Party shall, on the basis of this Agreement, contract on behalf of, or in the name
of, the other Party. Any agreement made in violation of this provision shall be null and
void.

4.3.2 City’s execution of this Agreement constitutes its approval of the
subcontractors listed below.

[Insert names of desired approved subcontractors here or state where the names of the
subcontractors may be found elsewhere in this agreement.]

44  Independent Contractor; Payment of Employment Taxes and
Other Expenses.

4.4.1 Independent Contractor. For the purposes of this Article 4,
“Contractor” shall be deemed to include not only Contractor, but also any agent or
employee of Contractor. Contractor acknowledges and agrees that at all times,
Contractor or any agent or employee of Contractor shall be deemed at all times to be an
independent contractor and is wholly responsible for the manner in which it performs the
services and work requested by City under this Agreement. Contractor, its agents, and
employees will not represent or hold themselves out to be employees of the City at any
time. Contractor or any agent or employee of Contractor shall not have employee status
with City, nor be entitled to participate in any plans, arrangements, or distributions by
City pertaining to or in connection with any retirement, health or other benefits that City
may offer its employees. Contractor or any agent or employee of Contractor is liable for
the acts and omissions of itself, its employees and its agents. Contractor shall be
responsible for all obligations and payments, whether imposed by federal, state or local
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law, including, but not limited to, FICA, income tax withholdings, unemployment
compensation, insurance, and other similar responsibilities related to Contractor’s
performing services and work, or any agent or employee of Contractor providing same.
Nothing in this Agreement shall be construed as creating an employment or agency
relationship between City and Contractor or any agent or employee of Contractor. Any
terms in this Agreement referring to direction from City shall be construed as providing
for direction as to policy and the result of Contractor’s work only, and not as to the
means by which such a result is obtained. City does not retain the right to control the
means or the method by which Contractor performs work under this Agreement.
Contractor agrees to maintain and make available to City, upon request and during
regular business hours, accurate books and accounting records demonstrating
Contractor’s compliance with this section. Should City determine that Contractor, or any
agent or employee of Contractor, is not performing in accordance with the requirements
of this Agreement, City shall provide Contractor with written notice of such failure.
Within five business days of Contractor’s receipt of such notice, and in accordance with
Contractor policy and procedure, Contractor shall remedy the deficiency.
Notwithstanding, if City believes that an action of Contractor, or any agent or employee
of Contractor, warrants immediate remedial action by Contractor, City shall contact
Contractor and provide Contractor in writing with the reason for requesting such
immediate action.

4.4.2 Payment of Employment Taxes and Other Expenses. Should
City, in its discretion, or a relevant taxing authority such as the Internal Revenue Service
or the State Employment Development Division, or both, determine that Contractor is an
employee for purposes of collection of any employment taxes, the amounts payable
under this Agreement shall be reduced by amounts equal to both the employee and
employer portions of the tax due (and offsetting any credits for amounts already paid by
Contractor which can be applied against this liability). City shall then forward those
amounts to the relevant taxing authority. Should a relevant taxing authority determine a
liability for past services performed by Contractor for City, upon notification of such fact
by City, Contractor shall promptly remit such amount due or arrange with City to have
the amount due withheld from future payments to Contractor under this Agreement
(again, offsetting any amounts already paid by Contractor which can be applied as a
credit against such liability). A determination of employment status pursuant to the
preceding two paragraphs shall be solely for the purposes of the particular tax in
guestion, and for all other purposes of this Agreement, Contractor shall not be
considered an employee of City. Notwithstanding the foregoing, Contractor agrees to
indemnify and save harmless City and its officers, agents and employees from, and, if
requested, shall defend them against any and all claims, losses, costs, damages, and
expenses, including attorneys’ fees, arising from this section.
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45  Assignment. The Work to be performed by Contractor is personal
in character, and neither this Agreement nor any duties or obligations hereunder
may be assigned or delegated by Contractor unless first approved by City by
written instrument executed and approved in the same manner as this Agreement.
Any purported assignment made in violation of this provision shall be null and
void.

4.6  Option Vehicles.

4.6.1 Options for Additional Coaches At the option of the City, the
Contractor shall provide between up to 10 30-foot Buses in addition to the initial
purchase(s). These options may be exercised at any time up to and including five years
from the Effective Date, as defined in Section 3. The maximum quantities of Buses that
will be purchased for the subsequent years will be a shown in the Exhibit 1 (Schedule of
Prices). City, at its exclusive option, may assign all or a portion of this option to another
transit agency. Such assignment shall be effectuated by an assignment agreement
between the City and the transit agency, with notice to Contractor. The assignment
agreement may be executed by the Director on behalf of City. These option coaches
shall be provided at the bid price(s) quoted in Schedule 1 of Exhibit A.

4.6.2 Option for Additional Spare Parts. At the option of the City,
Contractor shall provide additional spare parts per Exhibit A, Schedule 1A., Spare Parts
List for 30-Ft. Coaches. Prices shall remain firm for 24 months after NTP.

4.6.3 Uniformity of Option Vehicles. All items purchased under the
options shall be identical in every way to those purchased under the base Contract.
Any changes to items or components furnished under the options are subject to
approval by the City. All conditions, Technical Specifications, and requirements set
forth in the Contract documents shall apply to the items purchased as options unless
otherwise specified in this Agreement.

4.7  Liquidated Damages. By entering into this Agreement, the
Contractor agrees that in the event deliveries are not completed within the number
of days indicated in Exhibit B and the Technical Specifications, Sections 13 or if
Contractor fails to correct fleet defects in accordance with the Technical
Specifications, Section 10.1.5.6, as may be revised by Contract Modifications,
City will suffer damages that will be impracticable or extremely difficult to
determine; further, Contractor agrees that the amounts listed below for each day
of delay beyond scheduled milestones and timelines are not a penalty, but are a
reasonable estimate of the loss that City will incur based on the delay, established
in light of the circumstances existing at the time this contract was awarded.
Except where the delay is the result of an Unavoidable Delay, City may deduct a
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sum representing the liquidated damages from any money due to Contractor.
Such deductions shall not be considered a penalty, but rather agreed monetary
damages sustained by City because of Contractor’s failure to deliver to City within
the time fixed or such extensions of time permitted in writing by the SFMTA.
Liquidated damages imposed under this Agreement shall be in addition to any
other damages that are recoverrable by the City specified elsewhere in the

Contract.
Item No. Milestone Amount Per Day

1. Submittal of Management Work Plan $100.00

2. Delivery of Lead Coach $400.00

3. Submittal of Training Lesson Plans $200.00

4. Submittal of Draft Operation, Maintenance, and $200.00
Parts Manual

5. Delivery of 1st Production Coach $400.00

6. Delivery of last Production Coach $400.00

7. Spare Parts Delivery (Lot 1) $400.00

8. Spare Parts Delivery (Lot 2) $400.00

9. Completion of Training Program (including $400.00
Multimedia)

10. Delivery of Special Tools $300.00

11. Submittal of Final Operation, Maintenance, and $400.00
Parts Manuals

12. Warranty Fleet Defect Correction $250.00

(see Technical Specifications, Section 10.1.6.1) per coach
13. Contractor-Supplied Parts 2%*

* 2% per day of Contractor’s list price for every day a part is past the 72 hours delivery time (see Technical
Specifications, Section 10.2.2.2).

4.8 Performance and Payment Security. The following provisions set
forth financial guarantees that must be met by Contractor. Contractor may
choose to meet the requirements of this Section 4.8 by obtaining either the
required bonds or an irrevocable letter of credit (Letter of Credit) in an equivalent
amount.

481 Bonds
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(@) Within 20 days following the receipt of a notice of tentative
award of contract, and until completion of all Contract obligations and acceptance by
City of the final vehicle, the Contractor shall furnish to City a performance and a labor
and materials bond each in an amount not less than 20 percent of the total Contract
amount to guarantee Contractor's faithful performance of all obligations of the Contract,
including warranty obligations in existence until the last Vehicle is accepted, and to
guarantee Contractor 's payment to all suppliers of labor and materials under this
Contract, excluding the period covered by the warranty bond described in Subsection
(c) below.

(b)  Upon delivery and acceptance by the City of 50 percent of
the original contracted number of vehicles, the amount of performance bond may be
reduced to 65 percent of the original bond amount. Upon delivery and acceptance by
the City of 75 percent of the original contracted number of vehicles, the amount of
performance bond and labor and materials bond may be reduced to 30 percent of the
original bond amount. If the Contractor requests any further reduction in the amount of
the performance bond, the request shall be subject to approval by the SFMTA and the
City’s Risk Manager. One year after the City fully accepts the last bus, the City will
release the obligations of the surety under the performance and labor and materials
bonds, provided that all contract deliverables have been performed and accepted and
a warranty bond or letter of credit meeting the requirements of Subsection 4.9.1(c) is in
place. The original bond document(s) shall be retained by the City.

(c) Contractor shall provide a two-year warranty or guaranty
bond in the amount of 10 percent of the Contract price covering all of Contractor's
warranty obligations under the Contract, which bond shall become effective upon
release of the Performance Bond required under Subsection 4.8.1(a) and (b) above.
At the end of the first year of warranty coverage, the Contractor may request a
reduction of coverage, which may be approved at the discretion of SFMTA and the
City's Risk Manager. Additionally, at City's election, and subject to approval of the
surety issuing the bond, Contractor shall provide for up to two one-year extensions or
renewals of the warranty or guaranty bond at an amount approved by the SFMTA and
the City's Risk Manager. If the original surety declines to extend or renew the initial
bond, Contractor shall in good faith try to obtain the required additional coverage from
another surety and shall document to the City its efforts in this regard.

(d)  Within 20 days of receipt of a notice from the SFMTA of
intention to exercise the option to purchase more Coaches, the Contractor shall furnish
to City a separate performance bond and a labor and materials bond in the amount of
20 percent of the cost of the additional coaches to be purchased, to guarantee
performance of all contract obligations with respect to such optional vehicles.
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Provisions for reducing the amount of and release of such bond shall apply in the same
manner as described above. Said bond shall also be retained by the City.

4.8.2 Requirements for Bonds.

(a) Bonding entities on the above bonds must be legally
authorized to engage in the business of furnishing performance bonds in the State of
California. All bonding entities must be satisfactory to the SFMTA and to the Controller
and Risk Manager of the City.

(b)  During the period covered by the Agreement, if any of the
sureties upon the bond shall have an AM Best rating that falls below A-, VIII, or
become insolvent and unable to pay promptly the amount of such bond to the extent to
which the surety might be liable, Contractor, within 30 days after notice given by the
SFMTA to Contractor, shall by supplemental bond or otherwise, substitute another and
sufficient surety approved by SFMTA in place of the surety becoming insolvent or
unable to pay. If Contractor fails within such 30-day period to substitute another and
sufficient surety, Contractor, if the SFMTA so elects, shall be deemed to be in default in
the performance of its obligations hereunder and upon the said bond. The City, in
addition to any and all other remedies, may terminate the Agreement or bring any
proper suit or proceeding against moneys then due or which thereafter may become
due Contractor under the Agreement. The amount for which the surety shall have
justified on the bond and the moneys so deducted shall be held by City as collateral for
the performance of the conditions of the bond

4.8.3 Requirements for Letter of Credit.

(@) General Requirements. Any Letter of Credit submitted as
required security under this Agreement shall be a confirmed, clean, irrevocable Letter
of Credit in favor of the City and County of San Francisco, a municipal corporation. It
must have an original term of one year, with automatic renewals of the full amount
(subject to modification as otherwise provided in this Section 15.2 to reflect the
adjustments set forth above in Section 15.2.1) throughout the term of the Agreement
and throughout the performance of Contractor's obligations under the Agreement. If
Contractor fails to deliver the Letter of Credit as required, City will be entitled to cancel
this Agreement. The Letter of Credit must provide that payment of its entire face
amount, or any portion thereof, will be made to City upon presentation of a written
demand to the bank signed by the Director of Transportation on behalf of the City.

(b)  Financial Institution. The Letter of Credit must be issued
on a form and issued by a financial institution acceptable to the City in its sole
discretion, which financial institution must (a) be a bank or trust company doing
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business and having an office in the City and County of San Francisco, (b) have a
combined capital and surplus of at least $25,000,000, and (c) be subject to supervision
or examination by federal or state authority and with at least a Moody's A rating.
Should the financial institution fail to maintain such rating, Contractor shall replace the
Letter of Credit within 30 days with a Letter of Credit from a financial institution with
such a rating.

(c) Demand on Letter of Credit. The Letter of Credit will
constitute a security deposit guaranteeing faithful performance by Contractor of all
terms, covenants, and conditions of this Agreement, including all monetary obligations
set forth herein. If Contractor defaults with respect to any provision of this Agreement,
the SFMTA may make a demand under the Letter of Credit for all or any portion thereof
to compensate City for any loss or damage that they may have incurred by reason of
Contractor's default, negligence, breach or dishonesty. Such loss or damage may
include without limitation any damage to or restoration of City property or property that
is required to be constructed, maintained or repaired pursuant to this Agreement,
payments to City, and claims for liquidated damages; provided, however, that City will
present its written demand to said bank for payment under said Letter of Credit only
after City first has made its demand for payment directly to Contractor, and five full
Working Days have elapsed without Contractor having made payment to City. Should
the City terminate this Agreement due to a breach by Contractor, the City shall have
the right to draw from the Letter of Credit those amounts necessary to pay any fees or
other financial obligations under the Agreement and perform the Work described in this
Agreement until such time as the City procures another contractor and the agreement
between the City and that contractor becomes effective. City need not terminate this
Agreement in order to receive compensation for its damages. If any portion of the
Letter of Credit is so used or applied by City, Contractor, within 10 Working Days after
written demand by City, shall reinstate the Letter of Credit to its original amount;
Contractor's failure to do so will be a material breach of this Agreement.

(d) Expiration or Termination. The Letter of Credit must
provide for 60 days notice to City in the event of non-extension of the Letter of Credit;
in that event, Contractor shall replace the Letter of Credit at least 10 Working Days
prior to its expiration. In the event the City receives notice from the issuer of the Letter
of Credit that the Letter of Credit will be terminated, not renewed or will otherwise be
allowed to expire for any reason during the period from the commencement of the term
of this Agreement to 90 Days after the expiration or termination of this Agreement, or
the conclusion of all of Contractor's obligations under the Agreement, whichever occurs
last, and Contractor fails to provide the City with a replacement Letter of Credit (in a
form and issued by a financial institution acceptable to the City) within 10 Working
Days following the City’s receipt of such notice, such occurrence shall be an event of
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default, and, in addition to any other remedies the City may have due to such default
(including the right to terminate this Agreement), the City shall be entitled to draw down
the entire amount of the Letter of Credit (or any portion thereof) and hold such funds in
an account with the City Treasurer in the form of cash guarantying Contractor’s
obligations under this Agreement. In such event, the cash shall accrue interest to the
Contractor at a rate equal to the average yield of Treasury Notes with one-year
maturity, as determined by the Treasurer. In the event the Letter of Credit is converted
into cash pursuant to this paragraph, upon termination of this Agreement, Contractor
shall be entitled to a full refund of the cash (less any demands made thereon by the
City) within 90 Days of the termination date, including interest accrued through the
termination date.

() Return of Letter of Credit. The Letter of Credit will be
returned within 90 Days after the end of the term of this Agreement, provided that
Contractor has faithfully performed throughout the life of the Agreement, Contractor
has completed its obligations under the Agreement, there are no pending claims
involving Contractor's performance under the Agreement and no outstanding
disagreement about any material aspect of the provisions of this Agreement. In the
event this Agreement is assigned, as provided for in Section 4.5, City will return or
release the Letter of Credit not later than the effective date of the assignment, provided
that the assignee has delivered to the City an equivalent Letter of Credit, as
determined by City.

(f) Excessive Demand. If City receives any payments from the
aforementioned bank under the Letter of Credit by reason of having made a wrongful
or excessive demand for payment, City will return to Contractor the amount by which
City's total receipts from Contractor and from the bank under the Letter of Credit
exceeds the amount to which City is rightfully entitled, together with interest thereon at
the legal rate of interest, but City will not otherwise be liable to Contractor for any
damages or penalties.

Article 5 Insurance and Indemnity
5.1 Insurance.

5.1.1 Required Coverages. Without in any way limiting Contractor’s
liability pursuant to the “Indemnification” section of this Agreement, Contractor must
maintain in force, during the full term of the Agreement, insurance in the following
amounts and coverages:

@) Workers’ Compensation, in statutory amounts, with
Employers’ Liability Limits not less than $1,000,000 each accident, injury, or illness; and
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(b) Commercial General Liability Insurance with limits not less
than $5,000,000 each occurrence for Bodily Injury and Property Damage, including
Contractual Liability, Personal Injury, Products and Completed Operations; and

(© Comprehensive or Business Automobile (Transit Coach,
Truck, and other vehicles included) Liability Insurance with limits not less than
$5,000,000 each occurrence Combined Single Limit for Bodily Injury and Property
Damage, including Owned, Non-Owned and Hired auto coverage, as applicable.

(d) During the course of this Agreement, should any vehicles
already Accepted by City and in which title is vested in the City, be returned to
Contractor for any reason, Contractor shall maintain, with respect to such vehicles,
Garagekeepers’ Legal Liability Insurance with limits not less than 100 percent of the
value of City vehicles and equipment in Contractor’s care, custody, or control, including
coverage’s for fire, theft, riot and civil commotion, vandalism or malicious mischief, and
collision; all-risk transportation insurance for the full value of all City-owned coaches in
transit between Contractor and City premises; and any loss payable to the City as its
interest may appear.

(e During the course of this Agreement, as title to components
or coaches is transferred to City (refer to Section 3.3.1), Contractor shall provide
property insurance on such components against all risks of loss or damage for 100% of
their replacement value, including City as a named insured and loss payee, as its
interests may appear, and any deductible not to exceed $25,000 each loss.

5.1.2 Commercial General Liability and Commercial Automobile Liability
Insurance policies must be endorsed to provide:

(@) Name as Additional Insured the City and County of San
Francisco, its Officers, Agents, and Employees.

(b)  That such policies are primary insurance to any other
insurance available to the Additional Insureds, with respect to any claims arising out of
this Agreement, and that insurance applies separately to each insured against whom
claim is made or suit is brought.

5.1.3 All policies shall be endorsed to provide 30 days’ advance written
notice to the City of cancellation for any reason, intended non-renewal, or reduction in
coverages. Notices shall be sent to the City address set forth in Section 11.1 (Notices to
the Parties). All notices, certificates and endorsements shall include the SFMTA
contract number and title on the cover page.
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5.1.4 Should any of the required insurance be provided under a claims-
made form, Contractor shall maintain such coverage continuously throughout the term
of this Agreement and, without lapse, for a period of three years beyond the expiration
of this Agreement, to the effect that, should occurrences during the contract term give
rise to claims made after expiration of the Agreement, such claims shall be covered by
such claims-made policies.

5.1.5 Should any of the required insurance be provided under a form of
coverage that includes a general annual aggregate limit or provides that claims
investigation or legal defense costs be included in such general annual aggregate limit,
such general annual aggregate limit shall be double the occurrence or claims limits
specified above.

5.1.6 Should any required insurance lapse during the term of this
Agreement, requests for payments originating after such lapse shall not be processed
until the City receives satisfactory evidence of reinstated coverage as required by this
Agreement, effective as of the lapse date. If insurance is not reinstated, the City may, at
its sole option, terminate this Agreement effective on the date of such lapse of
insurance.

5.1.7 Before commencing any Work, Contractor shall furnish to City
certificates of insurance and additional insured policy endorsements with insurers with
ratings comparable to A-, VIII or higher, that are authorized to do business in the State
of California, and that are satisfactory to City, in form evidencing all coverages set forth
above. Approval of the insurance by City shall not relieve or decrease Contractor’s
liability hereunder.

5.1.8 The Workers’ Compensation policy(ies) shall be endorsed with a
waiver of subrogation in favor of the City for all work performed by the Contractor, its
employees, agents and subcontractors.

5.1.9 If Contractor will use any subcontractor(s) to provide Work,
Contractor shall require the subcontractor(s) to provide all necessary insurance and to
name the City and County of San Francisco, its officers, agents and employees and the
Contractor as additional insureds.

5.2 Indemnification.

5.2.1 Contractor shall indemnify and hold harmless City and its officers,
agents and employees from, and, if requested, shall defend them from and against any
and all claims, demands, losses, damages, costs, expenses, and liability (legal,
contractual, or otherwise) arising from or in any way connected with any: (i) injury to or
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death of a person, including employees of City or Contractor; (ii) loss of or damage to
property; (iii) violation of local, state, or federal common law, statute or regulation,
including but not limited to privacy or personally identifiable information, health
information, disability and labor laws or regulations; (iv) strict liability imposed by any
law or regulation; or (v) losses arising from Contractor’s execution of subcontracts not in
accordance with the requirements of this Agreement applicable to subcontractors; so
long as such injury, violation, loss, or strict liability (as set forth in subsections (i) —

(v) above) arises directly or indirectly from Contractor’s performance of this Agreement,
including, but not limited to, Contractor’s use of facilities or equipment provided by City
or others, regardless of the negligence of, and regardless of whether liability without
fault is imposed or sought to be imposed on City, except to the extent that such
indemnity is void or otherwise unenforceable under applicable law, and except where
such loss, damage, injury, liability or claim is the result of the active negligence or willful
misconduct of City and is not contributed to by any act of, or by any omission to perform
some duty imposed by law or agreement on Contractor, its subcontractors, or either’s
agent or employee. The foregoing indemnity shall include, without limitation, reasonable
fees of attorneys, consultants and experts and related costs and City’s costs of
investigating any claims against the City.

5.2.2 In addition to Contractor’s obligation to indemnify City, Contractor
specifically acknowledges and agrees that it has an immediate and independent
obligation to defend City from any claim which actually or potentially falls within this
indemnification provision, even if the allegations are or may be groundless, false or
fraudulent, which obligation arises at the time such claim is tendered to Contractor by
City and continues at all times thereatter.

5.2.3 Contractor shall indemnify and hold City harmless from all loss and
liability, including attorneys’ fees, court costs and all other litigation expenses for any
infringement of the patent rights, copyright, trade secret or any other proprietary right or
trademark, and all other intellectual property claims of any person or persons arising
directly or indirectly from the receipt by City, or any of its officers or agents, of
Contractor’s Work.

5.3 Notice of Claim; Tender of Defense. The City shall use its best
efforts to give prompt written notice to Contractor of any claim for which it requires
indemnification from Contractor and will not admit liability or fault as to the
allegations of the claim. Provided Contractor accepts the City’s tender of defense
without reservations, City agrees to grant Contractor sole control over the defense
and settlement of the claim and provide timely assistance to Contractor in the
defense of the claim.
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Article 6 Liability of the Parties

6.1  Liability of City. CITY’'S PAYMENT OBLIGATIONS UNDER THIS
AGREEMENT SHALL BE LIMITED TO THE PAYMENT OF THE
COMPENSATION PROVIDED FOR IN SECTION 3.3.1 (PAYMENT) OF THIS
AGREEMENT. NOTWITHSTANDING ANY OTHER PROVISION OF THIS
AGREEMENT, IN NO EVENT SHALL CITY BE LIABLE, REGARDLESS OF
WHETHER ANY CLAIM IS BASED ON CONTRACT OR TORT, FOR ANY
SPECIAL, CONSEQUENTIAL, INDIRECT OR INCIDENTAL DAMAGES,
INCLUDING, BUT NOT LIMITED TO, LOST PROFITS, ARISING OUT OF OR IN
CONNECTION WITH THIS AGREEMENT OR THE SERVICES PERFORMED IN
CONNECTION WITH THIS AGREEMENT.

6.2  Liability for Use of Equipment. City shall not be liable for any
damage to persons or property as a result of the use, misuse or failure of any
equipment used by Contractor, or any of its subcontractors, or by any of their
employees, even though such equipment is furnished, rented or loaned by City.

6.3  Liability for Incidental and Consequential Damages. Except for
liquidated damages, Contractor shall not be responsible for incidental and
consequential damages resulting in whole or in part from Contractor’s acts or
omissions.

6.4  Limitation of Liability. Except as provided herein, Contractor’s
aggregate liability to the City under this Agreement shall be limited to the Contract
amount stated in Section 3.1, as that amount may be modified by a properly
approved and executed Contract Modification. Said limitation on liability shall not

apply to:

6.4.1 damages and other liability caused by Contractor’s willful,
intentional acts or omissions;

6.4.2 liability arising under or for violation of any applicable statute, City
ordinance, regulation, or other laws;

6.4.3 damages and other liability arising under claims by third parties,
including indemnity or contribution for claims brought by a third party (see Paragraph
5.2.1);

6.4.4 damages and other liability for infringement of any intellectual
property right as provided in Section 5.2.3.
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Article 7 Payment of Taxes

7.1  The City will reimburse the Contractor for any levied sales tax on
articles purchased by the City under this Agreement. However, if the Contractor
cannot be authorized to collect and pay the sales taxes to the State of California,
then the City will pay the sales tax directly to the State. Contractor shall be solely
responsible for any penalties, interest or fees assessed as a result of late or
erroneous payment of such taxes. The City warrants that it is a public entity
exempt from certain federal excise taxes and in connection therewith that it has
obtained a federal excise tax exemption certificate. Contractor will pay all other
taxes, including possessory interest taxes, licenses, imposts, duties, and all other
governmental charges of any type whatsoever levied upon or as a result of this
Agreement or Work performed pursuant hereto.

7.2  Contractor acknowledges that this Agreement may create a
“possessory interest” for property tax purposes. Generally, such a possessory
interest is not created unless the Agreement entitles the Contractor to possession,
occupancy, or use of City property for private gain. If such a possessory interest is
created, then the following shall apply:

7.2.1 Contractor, on behalf of itself and any permitted successors and
assigns, recognizes and understands that Contractor, and any permitted successors
and assigns, may be subject to real property tax assessments on the possessory
interest.

7.2.2 Contractor, on behalf of itself and any permitted successors and
assigns, recognizes and understands that the creation, extension, renewal, or
assignment of this Agreement may result in a “change in ownership” for purposes of
real property taxes, and therefore may result in a revaluation of any possessory interest
created by this Agreement. Contractor accordingly agrees on behalf of itself and its
permitted successors and assigns to report on behalf of the City to the County Assessor
the information required by Revenue and Taxation Code section 480.5, as amended
from time to time, and any successor provision.

7.2.3 Contractor, on behalf of itself and any permitted successors and
assigns, recognizes and understands that other events also may cause a change of
ownership of the possessory interest and result in the revaluation of the possessory
interest. (see, e.g., Rev. & Tax. Code section 64, as amended from time to time).
Contractor accordingly agrees on behalf of itself and its permitted successors and
assigns to report any change in ownership to the County Assessor, the State Board of
Equalization or other public agency as required by law.
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7.2.4 Contractor further agrees to provide such other information as may
be requested by the City to enable the City to comply with any reporting requirements
for possessory interests that are imposed by applicable law.

Article 8 Termination and Default
8.1 Termination for Convenience

8.1.1 Exercise of Option. City shall have the option, in its sole
discretion, to terminate this Agreement, at any time during the term hereof, for
convenience and without cause. City shall exercise this option by giving Contractor
written notice of termination. The notice shall specify the date on which termination shall
become effective.

8.1.2 Contractor Actions. Upon receipt of the notice of termination,
Contractor shall commence and perform, with diligence, all actions necessary on the
part of Contractor to effect the termination of this Agreement on the date specified by
City and to minimize the liability of Contractor and City to third parties as a result of
termination. All such actions shall be subject to the prior approval of City. Such actions
shall include, without limitation:

(@) Halting the performance of all Work under this Agreement on
the date(s) and in the manner specified by the SFMTA.

(b)  Terminating all existing orders and subcontracts, and not
placing any further orders or subcontracts for materials, Work, equipment or other
items.

(©) At the SFMTA'’s direction, assigning to City any or all of
Contractor’s right, title, and interest under the orders and subcontracts terminated. Upon
such assignment, the SFMTA shall have the right, in its sole discretion, to settle or pay
any or all claims arising out of the termination of such orders and subcontracts.

(d) Subject to the SFMTA'’s approval, settling all outstanding
liabilities and all claims arising out of the termination of orders and subcontracts.

(e) Completing performance of any Work that the SFMTA
designates to be completed prior to the date of termination specified by the SFMTA.

()] Taking such action as may be necessary, or as the SFMTA
may direct, for the protection and preservation of any property related to this Agreement
which is in the possession of Contractor and in which the SFMTA has or may acquire an
interest.
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8.1.3 Contractor Invoice. Within 30 days after the specified termination
date, Contractor shall submit to the SFMTA an invoice, which shall set forth each of the
following as a separate line item:

@) The reasonable cost to Contractor, without profit, for all Work
prior to the specified termination date, for which Work the SFMTA has not already
tendered payment. Reasonable costs may include a reasonable allowance for actual
overhead, not to exceed a total of 10% of Contractor’s direct costs for Work. Any
overhead allowance shall be separately itemized. Contractor may also recover the
reasonable cost of preparing the invoice.

(b)  Areasonable allowance for profit on the cost of the Work
described in the immediately preceding subsection (a), provided that Contractor can
establish, to the satisfaction of the SFMTA, that Contractor would have made a profit
had all Work under this Agreement been completed, and provided further, that the profit
allowed shall in no event exceed 5% of such cost.

(© The reasonable cost to Contractor of handling material or
equipment returned to the vendor, delivered to the SFMTA or otherwise disposed of as
directed by the SFMTA.

(d) A deduction for the cost of materials to be retained by
Contractor, amounts realized from the sale of materials and not otherwise recovered by
or credited to the SFMTA, and any other appropriate credits to the SFMTA against the
cost of the Work or other work.

8.1.4 Non-Recoverable Costs. In no event shall the City be liable for
costs incurred by Contractor or any of its subcontractors after the termination date
specified by the SFMTA, except for those costs specifically enumerated and described
in Section 8.1.3. Such non-recoverable costs include, but are not limited to, anticipated
profits on the Work under this Agreement, post-termination employee salaries, post-
termination administrative expenses, post-termination overhead or unabsorbed
overhead, attorneys’ fees or other costs relating to the prosecution of a claim or lawsuit,
prejudgment interest, or any other expense which is not reasonable or authorized under
Section 8.1.3.

8.1.5 Deductions. In arriving at the amount due to Contractor under this
Section, the SFMTA may deduct: (i) all payments previously made by the SFMTA for
Work covered by Contractor’s final invoice; (ii) any claim which the SFMTA may have
against Contractor in connection with this Agreement; (iii) any invoiced costs or
expenses excluded pursuant to the immediately preceding subsection 8.1.4; and (iv) in
instances in which, in the opinion of the SFMTA, the cost of any Service performed
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under this Agreement is excessively high due to costs incurred to remedy or replace
defective or rejected Work, the difference between the invoiced amount and the
SFMTA'’s estimate of the reasonable cost of performing the invoiced Work in
compliance with the requirements of this Agreement.

8.1.6 Survival. The City’s payment obligation under this Section shall
survive termination of this Agreement.

8.2 Termination for Default; Remedies.

8.2.1 Event of Default. Each of the following shall constitute an
immediate event of default (Event of Default) under this Agreement:

(@) Contractor fails or refuses to perform or observe any term,
covenant or condition contained in any of the following Sections of this Agreement:

3.5 Submitting False Claims.

4.5 Assignment

Article 5 Insurance and Indemnity

Acrticle 7 Payment of Taxes

10.10 Alcohol and Drug-Free Workplace

11.10 Compliance with Laws

9.4.2 Nondisclosure of Private, Proprietary or Confidential
Information

(b) Contractor fails or refuses to perform or observe any other
term, covenant or condition contained in this Agreement, including any obligation
imposed by ordinance or statute and incorporated by reference herein, and such default
continues for a period of ten days after written notice thereof from the SFMTA to
Contractor.

(© Contractor (i) is generally not paying its debts as they
become due; (ii) files, or consents by answer or otherwise to the filing against it of a
petition for relief or reorganization or arrangement or any other petition in bankruptcy or
for liquidation or to take advantage of any bankruptcy, insolvency or other debtors’ relief
law of any jurisdiction; (iii) makes an assignment for the benefit of its creditors;
(iv) consents to the appointment of a custodian, receiver, trustee or other officer with
similar powers of Contractor or of any substantial part of Contractor’s property; or
(v) takes action for the purpose of any of the foregoing.

(d) A court or government authority enters an order
(i) appointing a custodian, receiver, trustee or other officer with similar powers with
respect to Contractor or with respect to any substantial part of Contractor’s property,
(if) constituting an order for relief or approving a petition for relief or reorganization or
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arrangement or any other petition in bankruptcy or for liquidation or to take advantage of
any bankruptcy, insolvency or other debtors’ relief law of any jurisdiction or (iii) ordering
the dissolution, winding-up or liquidation of Contractor.

8.2.2 Remedies. On and after any Event of Default, City shall have the
right to exercise its legal and equitable remedies, including, without limitation, the right
to terminate this Agreement or to seek specific performance of all or any part of this
Agreement. In addition, where applicable, City shall have the right (but no obligation) to
cure (or cause to be cured) on behalf of Contractor any Event of Default; Contractor
shall pay to City on demand all costs and expenses incurred by City in effecting such
cure, with interest thereon from the date of incurrence at the maximum rate then
permitted by law. City shall have the right to offset from any amounts due to Contractor
under this Agreement or any other agreement between City and Contractor: (i) all
damages, losses, costs or expenses incurred by City as a result of an Event of Default;
and (ii) any liquidated damages levied upon Contractor pursuant to the terms of this
Agreement; and (iii), any damages imposed by any ordinance or statute that is
incorporated into this Agreement by reference, or into any other agreement with the
City.

8.2.3 No Waiver. All remedies provided for in this Agreement may be
exercised individually or in combination with any other remedy available hereunder or
under applicable laws, rules and regulations. The exercise of any remedy shall not
preclude or in any way be deemed to waive any other remedy. Nothing in this
Agreement shall constitute a waiver or limitation of any rights that City may have under
applicable law.

8.2.4 Notice of Default. Any notice of default must be sent by registered
mail to the address set forth in Article 11.

8.3  Non-Waiver of Rights. The omission by either party at any time to
enforce any default or right reserved to it, or to require performance of any of the
terms, covenants, or provisions hereof by the other party at the time designated,
shall not be a waiver of any such default or right to which the party is entitled, nor
shall it in any way affect the right of the party to enforce such provisions
thereafter.

8.4  Rights and Duties upon Termination or Expiration.

8.4.1 Survival of Sections. This Section and the following Sections of
this Agreement listed below, shall survive termination or expiration of this Agreement:

3.3.2 Payment Limited to Satisfactory Work
3.3.7(a) Grant Funded Contracts - Disallowance
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3.4 Audit and Inspection of Records
35 Submitting False Claims
Article 5 Insurance and Indemnity
6.1 Liability of City
6.3 Liability for Incidental and Consequential Damages
Article 7 Payment of Taxes
8.1.6 Payment Obligation
8.2.2 Remedies
9.1 Ownership of Results
9.2 Works for Hire
11.6 Dispute Resolution Procedure
11.7 Agreement Made in California; Venue
11.8 Construction
11.9 Entire Agreement
11.10 Compliance with Laws
11.11 Severability
13.1 Nondisclosure of Private, Proprietary or Confidential
Information

Section 10  (Warranty and Spare Parts) of Volume 2 (Technical
Specifications)

8.4.2 Contractor Duties. Subject to the survival of the Sections
identified in Section 8.4.1 above, if this Agreement is terminated prior to expiration of
the term specified in Article 2, this Agreement shall be of no further force or effect.
Contractor shall transfer title to City, and deliver in the manner, at the times, and to the
extent, if any, directed by City, any work in progress, completed work, supplies,
equipment, and other materials produced as a part of, or acquired in connection with the
performance of this Agreement, and any completed or partially completed work which, if
this Agreement had been completed, would have been required to be furnished to City.

Article 9 Rights In Deliverables

9.1 Ownership of Results. Any interest of Contractor or its
subcontractors, in the Deliverables, including any materials, equipment, drawings,
plans, specifications, blueprints, studies, reports, memoranda, computation
sheets, computer files and media or other documents prepared by Contractor or
its subcontractors for the purposes of this Agreement, shall become the property
of and will be transmitted to City. However, unless expressly prohibited elsewhere
in this Agreement, Contractor may retain and use copies for reference and as
documentation of its experience and capabilities.

9.2  Works for Hire. If, in connection with Work, Contractor or its
subcontractors creates Deliverables including, without limitation, artwork, copy,
posters, billboards, photographs, videotapes, audiotapes, systems designs,
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software, reports, diagrams, surveys, blueprints, source codes, or any other
original works of authorship, whether in digital or any other format, such works of
authorship shall be works for hire as defined under Title 17 of the United States
Code, and all copyrights in such works shall be the property of the City. These
shall include, but not be limited to, the data that comprises the destination sign
system, as specified in Section 3.10. of the Technical Specifications; the data that
comprises the voice annunciation system, as specified in Section 3.11 of the
Technical Specifications; the source code for the SFMTA-specific portion of the
multiplex electrical system controller, as described in Section 7.9 of the Technical
Specifications; the vehicle record book, as provided in Section 9.2.7 of the
Technical Specifications; and the computer database record, as provided in
Section 10.3.3 of the Technical Specifications.. If any Deliverables created by
Contractor or its subcontractor(s) under this Agreement are ever determined not
to be works for hire under U.S. law, Contractor hereby assigns all Contractor’s
copyrights to such Deliverables to the City, agrees to provide any material and
execute any documents necessary to effectuate such assignment, and agrees to
include a clause in every subcontract imposing the same duties upon
subcontractor(s). With City’s prior written approval, Contractor and its
subcontractor(s) may retain and use copies of such works for reference and as
documentation of their respective experience and capabilities.

9.3 Licenses Granted

9.3.1 Computerized Software and Systems. To the extent that
software, firmware, systems designs, computerized manuals, training modules, or other
such deliverables are not designed specifically for City’s purposes in connection with
the Agreement, Contractor grants City a perpetual, exclusive, non-transferable, license
at all locations owned or controlled by City to use all such deliverables, or portions
thereof. City shall also be authorized to modify or prepare derivative works of the
deliverables and make copies of such deliverables for internal use only. Any such
modifications shall become the property of the City unless such modifications are not
used exclusively for internal purposes. City agrees not to remove or destroy any
proprietary markings or proprietary legends placed upon or contained within the
deliverable(s) or any related materials or documentation. Contractor hereby warrants
that it has title to and/or the authority to grant a license of such deliverables to the City.
Upon request, Contractor shall provide to City a copy of the source code, which
corresponds to the most current version of the deliverable, as well as any and all
applicable proprietary materials that are otherwise not furnished under this Agreement,
but may become necessary for the long-term maintenance and operation of the
Vehicles. Alternatively, prior to Notice to Proceed, City and Contractor shall negotiate
and enter into an escrow agreement whereby the applicable source codes for software
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that is proprietary to Contractor or its suppliers or subcontractors, including periodic
updates of said source codes, and other proprietary materials, are placed in escrow.
The source codes placed in escrow shall be on magnetic media and shall be
accompanied by detailed software documentation, including a list of applicable software
development tools. The Director of Transportation shall execute said escrow
agreement on behalf of City.

9.3.2 Other Deliverables. Contractor grants City a perpetual, non-
exclusive, non-transferable license to use, retain, and reproduce at all locations
controlled by the SFMTA, for internal use only, all copies (whether in hard copy or
electronic format) of drawings, plans, specifications, schematics, studies, reports,
memoranda, computation sheets and all other documents that are (i) prepared by
Contractor or its subcontractors or suppliers (but not exclusively for City); and (ii)
required to be provided to City in connection with this Agreement. Contractor hereby
warrants that it has title to and/or the authority to grant a license of such deliverables to
the City.

9.4  Proprietary Materials.

9.4.1 Contractor Information. To the extent that the Contractor
considers any document or deliverable to be a trade secret or otherwise proprietary,
Contractor shall so mark them. SFMTA shall require individuals using such proprietary
documents to maintain the confidentiality of the documents, and if necessary, sign a
confidentiality agreement regarding use of highly sensitive documents. Alternatively, at
the SFMTA’s request, documents shall be placed in escrow, along with source codes,
as described in subsection 9.3.1 above. Contractor shall hold the City harmless from
and defend the City against all claims, suits or other proceedings instituted against the
City for copyright infringement, misuse or misappropriation of a trade secret, or for
access to the documents or deliverables under the City’s Sunshine Ordinance or the
California Public Records Act. Contractor will pay the costs and damages awarded in
any such action or proceeding, or the cost of settling such action or proceeding,
provided that Contractor shall have sole control of the defense of any such action and
all negotiations or its settlement or compromise. If notified promptly in writing of any
informal claim (other than a judicial action) brought against City based on an allegation
that City’s use of the buses, spare parts, documents or deliverables constitutes
infringement, Contractor will pay the costs associated with resolving such claim and will
pay the settlement amount (if any), provided that Contractor shall have sole control of
the resolution of any such claim and all negotiations for its settlement.

9.4.2 City Information. In the performance of Work, Contractor may
have access to City's proprietary or confidential information, the disclosure of which to
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third parties may damage City. If City discloses proprietary or confidential information to
Contractor, such information must be held by Contractor in confidence and used only in
performing the Agreement. Contractor shall exercise the same standard of care to
protect such information as a reasonably prudent contractor would use to protect its
own proprietary or confidential information.

Article 10  Additional Requirements Incorporated by Reference

10.1 Laws Incorporated by Reference. The full text of the laws listed in
this Article 10, including enforcement and penalty provisions, are incorporated by
reference into this Agreement. The full text of the San Francisco Municipal Code
provisions incorporated by reference in this Article and elsewhere in the
Agreement (Mandatory City Requirements) are available at
http://www.amlegal.com/codes/client/san-francisco_ca.

10.2 Conflict of Interest. By executing this Agreement, Contractor
certifies that it does not know of any fact which constitutes a violation of
Section 15.103 of the City’s Charter; Article 11, Chapter 2 of City’s Campaign and
Governmental Conduct Code; Title 9, Chapter 7 of the California Government
Code (Section 87100 et seq.), or Title 1, Division 4, Chapter 1, Article 4 of the
California Government Code (Section 1090 et seq.), and further agrees promptly
to notify the City if it becomes aware of any such fact during the term of this
Agreement.

10.3 Prohibition on Use of Public Funds for Political Activity. In
performing the Work, Contractor shall comply with San Francisco Administrative
Code Chapter 12G, which prohibits funds appropriated by the City for this
Agreement from being expended to participate in, support, or attempt to influence
any political campaign for a candidate or for a ballot measure. Contractor is
subject to the enforcement and penalty provisions in Chapter 12G.

10.4 Reserved.
10.5 Nondiscrimination Requirements

10.5.1 Non Discrimination in Contracts. Contractor shall comply with
the provisions of Chapters 12B and 12C of the San Francisco Administrative Code.
Contractor shall incorporate by reference in all subcontracts the provisions of
Sections12B.2(a), 12B.2(c)-(k), and 12C.3 of the San Francisco Administrative Code
and shall require all subcontractors to comply with such provisions. Contractor is subject
to the enforcement and penalty provisions in Chapters 12B and 12C.
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10.5.2 Nondiscrimination in the Provision of Employee Benefits. San
Francisco Administrative Code 12B.2. Contractor does not as of the date of this
Agreement, and will not during the term of this Agreement, in any of its operations in
San Francisco, on real property owned by San Francisco, or where work is being
performed for the City elsewhere in the United States, discriminate in the provision of
employee benefits between employees with domestic partners and employees with
spouses and/or between the domestic partners and spouses of such employees,
subject to the conditions set forth in San Francisco Administrative Code Section 12B.2.

10.6 Reserved. (Local Business Enterprise)

10.7 Minimum Compensation Ordinance. Contractor agrees to pay
covered employees no less than the minimum compensation required by San
Francisco Administrative Code Chapter 12P. Contractor is subject to the
enforcement and penalty provisions in Chapter 12P. By signing and executing this
Agreement, Contractor certifies that it is in compliance with Chapter 12P.

10.8 Health Care Accountability Ordinance. Contractor agrees to
choose and perform one of the Health Care Accountability options set forth in San
Francisco Administrative Code Chapter 12Q.3, and to comply with the HCAO as
set forth in Chapter 12Q.

10.9 First Source Hiring Program. Contractor must comply with all of
the provisions of the First Source Hiring Program, Chapter 83 of the San
Francisco Administrative Code, that apply to this Agreement, and Contractor is
subject to the enforcement and penalty provisions in Chapter 83.

10.10 Alcohol and Drug-Free Workplace. City reserves the right to deny
access to, or require Contractor to remove from, City facilities personnel of any
Contractor or subcontractor who City has reasonable grounds to believe has
engaged in alcohol abuse or illegal drug activity which in any way impairs City’s
ability to maintain safe work facilities or to protect the health and well-being of City
employees and the general public. City shall have the right of final approval for the
entry or re-entry of any such person previously denied access to, or removed
from, City facilities. lllegal drug activity means possessing, furnishing, selling,
offering, purchasing, using or being under the influence of illegal drugs or other
controlled substances for which the individual lacks a valid prescription. Alcohol
abuse means possessing, furnishing, selling, offering, or using alcoholic
beverages, or being under the influence of alcohol.

Contractor agrees in the performance of this Agreement to maintain a drug-free
workplace by notifying employees that unlawful drug use is prohibited and specifying what
actions will be taken against employees for violations; establishing an on-going drug-free
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awareness program that includes employee notification and, as appropriate, rehabilitation.
Contractor can comply with this requirement by implementing a drug-free workplace program
that complies with the Federal Drug-Free Workplace Act of 1988 (41 U.S.C. 8 701) and the
California Drug-Free Workplace Act of 1990, Cal. Gov. Code, Sections 8350 et seq., if state
funds involved.

10.11 Limitations on Contributions. By executing this Agreement,
Contractor acknowledges that it is familiar with Section 1.126 of the City’s
Campaign and Governmental Conduct Code, which prohibits any person who
contracts with the City for the rendition of personal services, for the furnishing of
any material, supplies or equipment, for the sale or lease of any land or building,
or for a grant, loan or loan guarantee, from making any campaign contribution to
(1) an individual holding a City elective office if the contract must be approved by
the individual, a board on which that individual serves, or the board of a state
agency on which an appointee of that individual serves, (2) a candidate for the
office held by such individual, or (3) a committee controlled by such individual, at
any time from the commencement of negotiations for the contract until the later of
either the termination of negotiations for such contract or six months after the date
the contract is approved. The prohibition on contributions applies to each
prospective party to the contract; each member of Contractor’s board of directors;
Contractor’s chairperson, chief executive officer, chief financial officer and chief
operating officer; any person with an ownership interest of more than 20 percent
in Contractor; any subcontractor listed in the bid or contract; and any committee
that is sponsored or controlled by Contractor. Contractor must inform each such
person of the limitation on contributions imposed by Section 1.126 and provide the
names of the persons required to be informed to City.

10.12 Reserved. (Slavery Era Disclosure)
10.13 Reserved. (Working with Minors)

10.14 Consideration of Criminal History in Hiring and Employment
Decisions

10.14.1 Contractor agrees to comply fully with and be bound by all of the
provisions of Chapter 12T (City Contractor/Subcontractor Consideration of Criminal
History in Hiring and Employment Decisions) of the San Francisco Administrative Code
(Chapter 12T), including the remedies provided, and implementing regulations, as may
be amended from time to time. The provisions of Chapter 12T are incorporated by
reference and made a part of this Agreement as though fully set forth herein. The text of
the Chapter 12T is available on the web at http://sfgov.org/olse/fco. Contractor is
required to comply with all of the applicable provisions of 12T, irrespective of the listing
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of obligations in this Section. Capitalized terms used in this Section and not defined in
this Agreement shall have the meanings assigned to such terms in Chapter 12T.

10.14.2 The requirements of Chapter 12T shall only apply to a
Contractor’s or Subcontractor’s operations to the extent those operations are in
furtherance of the performance of this Agreement, shall apply only to applicants and
employees who would be or are performing work in furtherance of this Agreement, and
shall apply when the physical location of the employment or prospective employment of
an individual is wholly or substantially within the City of San Francisco. Chapter 12T
shall not apply when the application in a particular context would conflict with federal or
state law or with a requirement of a government agency implementing federal or state
law.

10.15 Reserved. (Public Access to Nonprofit Records and Meetings).

10.16 Food Service Waste Reduction Requirements. Contractor shall
comply with the Food Service Waste Reduction Ordinance, as set forth in San
Francisco Environment Code Chapter 16, including but not limited to the remedies
for noncompliance provided therein.

10.17 Reserved. (Sugar-Sweetened Beverage Prohibition).

10.18 Tropical Hardwood and Virgin Redwood Ban. Pursuant to San
Francisco Environment Code Section 804(b), the City urges Contractor not to
import, purchase, obtain, or use for any purpose, any tropical hardwood, tropical
hardwood wood product, virgin redwood or virgin redwood wood product.

Contractor shall comply with San Francisco Environment Code
Chapter 8, which provides that except as expressly permitted by the application of
Sections 802(b) and 803(b) of the San Francisco Environment Code, Contractor shall
not provide any items to the City in performance of this contract which are tropical
hardwoods, tropical hardwood wood products, virgin redwood or virgin redwood wood
products. Contractor is subject to the penalty and enforcement provisions of Chapter 8.

10.19 Preservative Treated Wood Products. Contractor shall comply
with the provisions of San Francisco Environment Code Chapter 13, which
requires that each Contractor purchasing preservative-treated wood products on
behalf of the City, shall only purchase such products from the list of alternatives
adopted by the Department of the Environment pursuant to Section 1302 of
Chapter 13, unless otherwise granted an exemption by the terms of that Chapter.
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Article 11 General Provisions

11.1 Notices to the Parties. Unless otherwise indicated in this
Agreement, all written communications sent by the Parties may be by U.S. mail or
e-mail, and shall be addressed as follows:

To City: San Francisco Municipal Transportation Agency
Transit Division Fleet Engineering
700 Pennsylvania Avenue, San Francisco, CA 94107
Attention: Enoch Chu, Project Manager
enoch.chu@sfmta.com

To Contractor: [insert name of contractor, mailing address, and e-mail address]
Any notice of default must be sent by registered mail or overnight delivery service or courier.
Either Party may change the address to which notice is to be sent by giving written notice
thereof to the other Party. If email notification is used, the sender must specify a receipt notice.

11.2 Compliance with Americans with Disabilities Act. Contractor
shall provide the Work in a manner that complies with the Americans with
Disabilities Act (ADA), including, but not limited to, Title II's program access
requirements, and all other applicable federal, state and local disability rights
legislation.

11.3 Reserved.

11.4 Sunshine Ordinance. Contractor acknowledges that this
Agreement and all records related to its formation, Contractor’s performance of
Work, and City’s payment are subject to the California Public Records Act,
(California Government Code 86250 et. seq.), and the San Francisco Sunshine
Ordinance, (San Francisco Administrative Code Chapter 67). Such records are
subject to public inspection and copying unless exempt from disclosure under
federal, state or local law. See also Section 3.4 for Contractor’s legal obligations
for requests under the Sunshine Ordinance.

115 Modification of this Agreement. This Agreement may not be
modified, nor may compliance with any of its terms be waived, except as noted in
Section 11.1 (Notices to Parties) regarding change in personnel or place, and
except by written instrument executed and approved as required under City law
and under the policy of the SFMTA Board of Directors. Contractor shall cooperate
with the SFMTA to submit to the CCO any amendment, modification, supplement
or change order that would result in a cumulative increase of the original amount
of this Agreement by more than 20% (CMD Contract Modification Form).
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11.6 Authority of Project Manager; Claims; Disputes . The Project
Manager shall decide all questions which may arise as to the quality or
acceptability of materials furnished and work performed and as to the manner of
performance and rate of progress of the work; all questions, which may arise as to
the acceptable fulfillment of the Contract on the part of the Contractor; and all
guestions as to compensation. In discharging the responsibilities outlined above,
the Project Manager shall at all times act fairly and reasonably. Any appeal of the
Project Manager’s decisions shall be in accordance with the provisions of Section
11.9 of this Agreement. As with any claim, change, extra or additional work,
Contractor shall be paid in accordance with the payment provisions set out in
Section 5 of this Contract when the dispute is finally resolved.

Should any questions arise as to the meaning and intent of the Contract, the matter shall be
referred to the Project Manager, who, in consultation with other City representatives, as
applicable, and with input the Contractor, shall decide the true meaning and intent of the
Contract. The Project Manager’s decision in this regard shall be administratively final and
conclusive.

11.6.1 Claims for Additional Compensation.

(@) Contractor shall not be entitled to the payment of any
additional compensation for any action, or failure to act, by the SFMTA, including
failure or refusal to issue a Contract Modification or for the happening of any event,
thing, occurrence, or other cause, unless Contractor shall have given the Project
Manager due written notice of potential claim.

(b)  The written notice of potential claim shall set forth the
reasons for which Contractor believes additional compensation will or may be due, the
nature of the costs involved, and insofar as possible, the amount of the potential claim.
The said notice as above required must have been given to the Project Manager prior
to the time that Contractor shall have performed the work giving rise to the potential
claim for additional compensation, or in all other cases, within 30 Days after the
happening of the event, thing, occurrence, or other cause giving rise to the potential
claim.

(c) Itis the intention of this Section 48.2 that differences
between the Parties arising under and by virtue of the Contract be brought to the
attention of the SFMTA at the earliest possible time in order that such matters may be
settled, if possible, or other appropriate action promptly be taken. Contractor agrees
that it shall have no right to additional compensation for any claim that may be based
on any such act, failure to act, event, thing, or occurrence for which no written notice of
potential claim as herein required was filed.
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11.6.2 Other Claims. For any dispute involving a question of fact that
does not involve a claim for additional compensation, the aggrieved party shall furnish
the other party with a notice of dispute within 15 Days of the determination of the
dispute. The party receiving a notice of dispute shall submit a written reply with 15
Days of delivery of the notice. The notice and response shall contain the following: (a) a
statement of the party’s position and a summary of the arguments supporting that
position, and (b) any evidence supporting the party’s position.

11.6.3 Resolution of Disputes. Disputes arising in the performance of
this Agreement that are not resolved by negotiation between the parties shall be
decided in writing by the SFMTA Project Manager. The Project Manager’s decision
shall be administratively final and conclusive unless within 10 Working Days from the
date of such decision, the Contractor mails or otherwise furnishes a written appeal to
the Director of Transit, or his/her designee. In connection with such an appeal, the
Contractor shall be afforded an opportunity to be heard and to offer evidence in support
of its position. The decision of the Director of Transit shall be administratively final and
conclusive. This section applies to all disputes unless a specific provision of this
Agreement provides that the Project Manager’s decision as to a particular dispute is
final.

11.6.4 No Cessation of Work. Pending final resolution of a dispute
hereunder, the Contractor shall proceed diligently with the performance of its obligations
under this Agreement in accordance with the written directions of the Project Manager.

11.6.5 Alternative Dispute Resolution. If agreed to by both parties,
disputes may be resolved by a mutually agreed to alternative dispute resolution
process. If the parties do not mutually agree to an alternative dispute resolution process
or such efforts do not resolve the dispute, then either Party may pursue any remedy
available under California law. Neither Party will be entitled to legal fees or costs for
matters resolved under this section.

11.6.6 Disputes Among Contractor's Partners. The resolution of any
contractual disputes related to Contractor’s Joint Venture or Association partners (if
any) shall be the sole responsibility of the Contractor. Each party of the Joint Venture or
Association shall resolve all such disputes within 30 calendar days of when the dispute
first surfaced so as not to impact the performance of the contract with the City. Any
such disputes which impact the Project and which are left unresolved for more than one
month shall be cause for the City to withhold and/or reduce invoice payments to the
Contractor’s Joint Venture or Association firms until the dispute is resolved.

11.6.7 Government Code Claim Requirement. No suit for money or
damages may be brought against the City until a written claim therefor has been
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presented to and rejected by the City in conformity with the provisions of San Francisco
Administrative Code Chapter 10 and California Government Code Section 900, et seq.
Nothing set forth in this Agreement shall operate to toll, waive or excuse Contractor’s
compliance with the California Government Code Claim requirements set forth in San
Francisco Administrative Code Chapter 10 and California Government Code Section
900, et seq.

11.7 Agreement Made in California; Venue. The formation,
interpretation and performance of this Agreement shall be governed by the laws of
the State of California. Venue for all litigation relative to the formation,
interpretation and performance of this Agreement shall be in San Francisco.

11.8 Construction. All paragraph captions are for reference only and
shall not be considered in construing this Agreement.

11.9 Entire Agreement. This Contract sets forth the entire agreement
between the parties, and supersedes all other oral or written provisions. This
Agreement may be modified only as provided in Section 11.5 (Modification of this
Agreement).

11.10 Compliance with Laws. Contractor shall keep itself fully informed
of the City’s Charter, codes, ordinances and duly adopted rules and regulations of
the City and of all state, and federal laws in any manner affecting the performance
of this Agreement, and must at all times comply with such local codes,
ordinances, and regulations and all applicable laws as they may be amended from
time to time.

11.11 Severability. Should the application of any provision of this
Agreement to any particular facts or circumstances be found by a court of
competent jurisdiction to be invalid or unenforceable, then (a) the validity of other
provisions of this Agreement shall not be affected or impaired thereby, and
(b) such provision shall be enforced to the maximum extent possible so as to
effect the intent of the parties and shall be reformed without further action by the
parties to the extent necessary to make such provision valid and enforceable.

11.12 Cooperative Drafting. This Agreement has been drafted through a
cooperative effort of City and Contractor, and both Parties have had an
opportunity to have the Agreement reviewed and revised by legal counsel. No
Party shall be considered the drafter of this Agreement, and no presumption or
rule that an ambiguity shall be construed against the Party drafting the clause
shall apply to the interpretation or enforcement of this Agreement.
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11.13 Order of Precedence. Contractor agrees to perform the services
described below in accordance with the terms and conditions of this Agreement,
the RFP, and Contractor’s Proposal dated [Insert Date of Proposal]. The RFP and
Contractor’s proposal are incorporated by reference as though fully set forth
herein. Should there be a conflict of terms or conditions, this Agreement control
over the RFP and the Contractor’s Proposal. Any inconsistency in requirements of
the Contract documents shall be resolved by giving precedence in the following
order:

@) Volume 1 of the Agreement
(b) Technical Specifications (Volume 2)
(© Warranty Provisions

11.14 Time of Essence. Time is of the essence in this Agreement.
Article 12 Deliveries and Acceptance
12.1 Deliveries

12.1.1 Predelivery Tests and Inspections. Pre-delivery tests and
inspections shall be performed prior to shipment to the SFMTA. Such tests and
inspections shall be performed in accordance with the procedures defined in Verification
Section 12.2.3 of the Technical Specifications, and they may be witnessed by the
SFMTA Resident Inspector. When a Coach passes these tests and inspections, the
Resident Inspector shall authorize release of the Coach for shipment. Such
authorization does not imply Acceptance of the Vehicle by the SFMTA.

12.1.2 Delivery Procedure. Delivery shall be determined by signed
receipt of the SFMTA Engineer at the point of delivery and may be preceded by a
cursory inspection of the Vehicle. The point of delivery shall be:

30-Ft Hybrid-Electric Diesel Coaches
1095 Indiana Street

San Francisco, California 94107

Contractor shall deliver Coaches during weekday working hours at a time mutually agreeable to the SFMTA and
Contractor, or as otherwise specified in writing by the SFMTA. Contractor shall provide at least five Working Days
notice to the SFMTA prior to delivery. Delivery of the Coachs shall be F.O.B. point of delivery, freight pre-paid and
allowed. Contractor shall ensure that all Coaches are fully operable when they are delivered. Contractor shall
deliver a maximum of three coaches per week.

12.1.3 Condition of Coaches. Drivers shall keep a complete and
accurate maintenance log en route, which shall be delivered to the SFMTA Project
Manager / Representative with the Coach. The log shall show the driver's compliance
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with the tire manufacturer's highway operating procedures. If the Coaches are towed,
the rear axle shafts shall be removed during the towing and re-coupled by the
Contractor after arrival at the point of delivery. Contractor shall deliver each Coach with
a full tank of fuel and fully cleaned (exterior, interior, underside, and topside) prior to
presentation for inspection. Also, if the Coaches are towed from the Contractor’s facility
to the SFMTA, highway-type tires shall be installed. Upon arrival at an SFMTA
maintenance facility or within the City/County of San Francisco, Contractor, at its
expense, shall install city-type tires.

12.1.4 Spare Parts Delivery Procedure. Contractor shall deliver
Contract spare parts in two lots. Lot 1 shall be 50 percent of the quantity of spare parts
listed in Schedule 1A of Exhibit A. Lot 2 shall be the remaining quantity of spare parts
listed in Schedule 1A of Exhibit A. Composition of spare parts in each lot is subject to
SFMTA approval. Contractor shall provide the SFMTA with one-week advance notice
before shipment of each lot of spare parts. Such notice shall include a packing list
clearly identifying all parts and their quantity in the shipment.

Delivery of spare parts shall be acknowledged by signed receipt of the SFMTA
representative at the point of delivery and may be preceded by a cursory inspection of
the parts. Within 20 Days of delivery, the SFMTA will issue a notification of Acceptance,
non-Acceptance, or Conditional Acceptance of the spare parts. The point of delivery
shall the location for the applicable Coach provided in Section 12.1.2.

Delivery of spare parts shall be F.O.B. point of delivery, freight pre-paid and allowed.

12.2 Acceptance Of Vehicles
12.2.1 Procedure.

€) Contractor shall ensure that the Coach’s underside is
washed and cleaned prior to being presented to SFMTA for Acceptance.

(b)  After arrival at the designated point of delivery, each Coach
shall undergo pre-Acceptance and Acceptance tests by the SFMTA as defined in the
Quality Assurance Section of the Technical Specifications. When a Coach passes all
tests, SFMTA will provide written Acceptance of the Coach to the Contractor. Contractor
shall transfer title to the Coach to the City on the day of Acceptance, or Conditional
Acceptance, if the Coach is not fully Accepted. Acceptance of one Coach does not
imply Acceptance of any other delivered Coaches.

(c) If a Coach fails the Acceptance tests, the Coach shall not be
Accepted until the repair procedures defined in Section 12.3, of this Agreement have
been carried out and the Coach has been retested and passes all applicable tests. All
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deliveries of Coaches shall be halted whenever five or more Coaches have failed or
have not been Accepted or Conditionally Accepted and are awaiting repairs or
Corrections.

(d)  After completion of post-delivery testing, the SFMTA will
issue a notification of Acceptance, non-Acceptance or Conditional Acceptance.

12.2.2 Conditional Acceptance. If a Coach does not meet all
requirements for Acceptance, the SFMTA may, at its exclusive option, “conditionally
accept” the Coach and place it into revenue service, pending receipt of Contractor-
furnished materials and/or labor necessary to effectuate corrective action for
Acceptance. For any Conditionally Accepted Vehicle, payments shall be made as
provided in Section 3.3.1 above.

12.2.3 Assumption of Risk of Loss. Prior to delivery as described in
Section 12.1 of this Agreement, and regardless whether title has passed to the City, the
Contractor shall bear risk of loss of the Coach, including any damage sustained during
transportation to the delivery site. Risk of loss will pass to the SFMTA upon delivery of
each Coach except that loss or damage to the Coach resulting from acts or omissions
of the Contractor shall be the responsibility of the Contractor until Acceptance of the
Vehicle.

12.2.4 Title . At the time each Coach is delivered, Contractor shall provide
the SFMTA Project Manager with adequate documents for securing the title for the
Coach in the State of California. Unless full unencumbered title transfers earlier under
Section 3.3.1, upon Acceptance of each Coach, title to each Coach shall pass to the
City, which title Contractor warrants shall be free and clear of all liens, mortgages and
encumbrances, financing statements, security agreements, claims, and demands of any
character.

12.3 Repairs Prior To Acceptance. The SFMTA Project Manager may
require the Contractor, or its designated representative, to perform repairs after
non-Acceptance or Conditional Acceptance, or the Contractor may request that
the repairs be done by SFMTA personnel with reimbursement by the Contractor.
Contractor shall inform the SFMTA in advance of any modifications made to the
Coach during the Acceptance period.

12.3.1 Repairs by Contractor. If the SFMTA Project Manager requires
the Contractor to perform repairs after non-Acceptance or Conditional Acceptance of
the Vehicle, the Contractor's representative must begin the repair within five Days after
receiving notification from the SFMTA Project Manager of failure of Acceptance tests.
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The Contractor shall provide, at its own expense, all spare parts, tools, and labor
required to complete the repairs. At the SFMTA Project Manager’s option, the
Contractor may be required to remove the Coach from SFMTA property while repairs
are being effected. The Contractor shall then provide a space to complete the repairs,
shall diligently pursue the repairs, and shall assume risk of loss while the Coach is
under its control.

12.3.2 Repairs by SFMTA.

@) If the SFMTA Project Manager agrees to a request by the
Contractor for SFMTA to perform repairs on a Contractor-owned Coach prior to SFMTA
Acceptance, the SFMTA shall correct or repair the Defect using parts supplied by the
Contractor specifically for this repair. Monthly, or at a period to be mutually agreed
upon, reports of all repairs covered by this procedure shall be submitted by the SFMTA
Project Manager to the Contractor for actual cost reimbursement of parts. The
Contractor shall provide forms for these reports.

(b) If the Contractor supplies parts for repairs being performed
by the SFMTA before Acceptance of the Coach, Contractor shall deliver these parts
prepaid to the SFMTA within 10 Working Days after receipt of the request for the parts.
The Contractor may request that Defective components covered by this provision be
returned to the manufacturing plant. Contractor shall bear all expenses for supplying
such parts and for any associated costs.

(c) Contractor shall reimburse the SFMTA for all costs of labor
and materials (including taxes) for repairs made or caused to be made by the SFMTA.
If the SFMTA performs the repairs itself, the amount shall be determined by multiplying
the number of person-hours actually required to Correct the Defect by the current
technician's hourly overtime wage rate, which includes fringe benefits and overhead,
plus the cost of towing the Coach if such action was necessary. If the SFMTA requires
the service of an outside repair facility, Contractor shall reimburse the SFMTA for all
such repair invoices. Contractor shall also reimburse the SFMTA for administrative
costs incurred in performing the repairs. The use of SFMTA labor will not relieve the
Contractor from the responsibility to ensure that repairs are carried out in accordance
with proper procedures.

(d) SFMTA may deduct the cost of repairs from any monies due
or that may become due to the Contractor under the Agreement, or if such monies are
insufficient, the Contractor or its surety shall pay to the SFMTA any deficiency.

12.4 Unavoidable Delays
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12.4.1 Definition. An Unavoidable Delay is an interruption of the work
beyond the control of the Contractor, which the Contractor could not have avoided by
the exercise of care, prudence, foresight, and diligence. Such delays include, and are
limited to, acts of God; floods; windstorms; tornadoes; wars; riots; insurrections;
epidemics; quarantine restrictions; strikes and lockouts; freight embargoes; acts of a
governmental agency; priorities or privileges established for the manufacture, assembly,
or allotment of materials by order, decree, or otherwise of the United States or by any
department, bureau, commission, committee, agent, or administrator of any legally
constituted public authority; changes in the Work ordered by the City insofar as they
necessarily require additional time in which to complete the entire work; the prevention
by the City of the Contractor's commencing or prosecuting the work. The duration of
said Unavoidable Delays shall be limited to the extent that the commencement,
prosecution, and completion of the Work are delayed thereby, as determined by the
City.

12.4.2 Notification of Delay. The Contractor shall notify the SFMTA as
soon as the Contractor has, or should have, knowledge that an event has occurred that
will delay deliveries. Within five Days, the Contractor shall confirm such notice in
writing, furnishing as much detail as is available.

12.4.3 Request for Extension. The Contractor agrees to supply, as soon
as such data are available, any reasonable proof that is required by the SFMTA to make
a decision on any request for extension. The SFMTA shall examine the request and
any documents supplied by the Contractor and shall determine if the Contractor is
entitled to an extension , and if so, the duration of such extension. The SFMTA shall
notify the Contractor of its decision in writing.

The granting of an extension of time because of Unavoidable Delays shall in no
way operate as a waiver on the part of the City of the right to collect liquidated damages
for other delays or of anyother rights to which the City is entitled.

Article 13 SFMTA Conditions
13.1 Large Vehicle Driver Safety Training Requirements.

13.1.1 Contractor agrees that before any of its employees and
subcontractors drive large vehicles within the City and County of San Francisco, those
employees and subcontractors shall successfully complete either (a) the SFMTA'’s
Large Vehicle Urban Driving Safety training program or (b) a training program that
meets the SFMTA'’s approved standards for large vehicle urban driving safety. The
SFMTA’s approved standards for large vehicle urban driving safety is available for
download at www.SFMTA.com/largevehicletrainingstandards. This requirement does
not apply to drivers providing delivery services who are not employees or
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subcontractors of the Contractor. For purposes of this section, “large vehicle” means
any single vehicle or combination of vehicle and trailer with an unladen weight of 10,000
pounds or more, or a van designed to carry 10 or more people.

13.1.2 By entering into this Agreement, Contractor agrees that in the event
the Contractor fails to comply with the Large Vehicle Driver Safety Training
Requirements, the City will suffer actual damages that will be impractical or extremely
difficult to determine; further, Contractor agrees that the sum of up to One Thousand
Dollars ($1,000) per employee or subcontractor who is permitted to drive a large vehicle
in violation of these requirements is not a penalty, but is a reasonable estimate of the
loss that City will incur based on the Contractor’s failure to comply with this requirement,
established in light of the circumstances existing at the time this Contract was awarded.
City may deduct a sum representing the liquidated damages from any money due to
Contractor. Such deductions shall not be considered a penalty, but rather agreed
monetary damages sustained by City because of Contractor’s failure to comply.

Article 14 MacBride Principles And Signature

14.1 MacBride Principles -Northern Ireland. The provisions of San
Francisco Administrative Code §12F are incorporated herein by this reference and
made part of this Agreement. By signing this Agreement, Contractor confirms that
Contractor has read and understood that the City urges companies doing
business in Northern Ireland to resolve employment inequities and to abide by the
MacBride Principles, and urges San Francisco companies to do business with
corporations that abide by the MacBride Principles.
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IN WITNESS WHEREOF, the parties hereto have executed this Agreement on the day
first mentioned above.

CITY CONTRACTOR

San Francisco [company name]

Municipal Transportation Agency

[name of authorized representative]
[title]

[optional: address]

[optional: city, state, ZIP]

Edward D. Reiskin

Director of Transportation . .
Acknowledgement of Large Vehicle Driver

Authorized By: Safety Training Requirements:

Municipal Transportation Agency Board of By signing this Agreement, Contractor

Directors acknowledges that it has read and understands
_ Section 13.1: Large Vehicle Driver Safety

Resolution No: Training Requirements.

Adopted:

Attest:

Roberta Boomer, Secretary _
City vendor number: [vendor number]

Board of Supervisors

Resolution No:

Adopted:

Attest:
Clerk of the Board

Approved as to Form:

Dennis J. Herrera

City Attorney

By:

[Deputy City Attorney’s Name]

Deputy City Attorney

Exhibits
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Exhibit A
Schedule 1 - Schedule of Prices

City is exempt from federal excise taxes. State, local sales, and use taxes are not to be
included in these prices. All bid item prices shall be accurate reflections of the bid items
proposed. Every line item must be priced on every sheet.
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Schedule 1A - Spare Parts List
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Schedule 1B - Special Tools List
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Exhibit B

Project Delivery Schedule
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Exhibit C
Payment Milestones

The City will make progress payments for the Buses upon satisfactory completion of
each milestone in accordance with the percentage allocation below.

Milestone Maximum
Percent of Bid Item 1 as
applicable
(@) Authorization by SFMTA to ship each Vehicle and 55% of Unit Price

authorization by Contractor to release each Vehicle as
described in Sections 12.2.3 of the Technical Specifications

(b) Conditional Acceptance of each Vehicle by SFMTA 38% of Unit Price
(c) Full Acceptance of each Vehicle by SFMTA 5% of Unit Price
(d) All Contract Deliverables have been received and Accepted as 2%

satisfactory

Item 2 - Spare Parts

The City will make payments for spare parts by Lot (see Spare Parts Delivery Procedure,
Section 67.3 of this Agreement). Payment shall be made after the particular Lot (Lot 1 or Lot 2)
has been delivered and accepted.

Item 3 — Training

City shall pay for training when all training sessions have been satisfactorily completed
and accepted by SFMTA.

Item 4 - Interactive Multimedia Training

City shall make progress payments for Interactive Multimedia Training upon satisfactory
completion of each milestone in accordance with the percentage allocation below:
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Milestone Percentage of Bid Item 4
(a) SFMTA approval of design detail documentation 10%
(b) Delivery and approval of one prototype module 20%
(c) Delivery and approval of all pre-production modules 30%
(d) Delivery and approval of all production modules 40%

Item 5 - Operating, Maintenance, and Parts Manuals

When satisfactory draft operating, maintenance and parts manuals have been received,
City will pay 30% of this payment item. The balance will be paid when final manuals have been
Accepted. Contractor shall deliver to the SFMTA draft operating, maintenance and parts before
the start of the first training session.

Item 6 — Special Tools Separate from Coach

City shall pay for special tools and other maintenance equipment upon their Acceptance
by the SFMTA.
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Exhibit D
FTA Requirements for Procurement Contracts

I.  DEFINITIONS

A. Approved Project Budget means the most recent statement, approved by the FTA, of the costs of
the Project, the maximum amount of Federal assistance for which the City is currently eligible, the
specific tasks (including specified contingencies) covered, and the estimated cost of each task.

B. Contractor means the individual or entity awarded a third party contract financed in whole or in
part with Federal assistance originally derived from FTA.

C. Cooperative Agreement means the instrument by which FTA awards Federal assistance to a
specific Recipient to support a particular Project or Program, and in which FTA takes an active role or
retains substantial control.

D. Federal Transit Administration (FTA) is an operating administration of the U.S. DOT.

E. FTA Directive includes any FTA circular, notice, order or guidance providing information about
FTA's programs, application processing procedures, and Project management guidelines. In addition to
FTA directives, certain U.S. DOT directives also apply to the Project.

F. Grant Agreement means the instrument by which FTA awards Federal assistance to a specific
Recipient to support a particular Project, and in which FTA does not take an active role or retain
substantial control, in accordance with 31 U.S.C. 8 6304.

G. Government means the United States of America and any executive department or agency
thereof.

H. Project means the task or set of tasks listed in the Approved Project Budget, and any
modifications stated in the Conditions to the Grant Agreement or Cooperative Agreement applicable to
the Project. In the case of the formula assistance program for urbanized areas, for elderly and persons
with disabilities, and non-urbanized areas, 49 U.S.C. 88 5307, 5310, and 5311, respectively, the term
"Project" encompasses both "Program" and “each Project within the Program," as the context may
require, to effectuate the requirements of the Grant Agreement or Cooperative Agreement.

I. Recipient means any entity that receives Federal assistance directly from FTA to accomplish the
Project. The term " Recipient” includes each FTA "Grantee" as well as each FTA Recipient of a
Cooperative Agreement. For the purpose of this Agreement, Recipient is the City.

J. Secretary means the U.S. DOT Secretary, including his or her duly authorized designee.

K. Third Party Contract means a contract or purchase order awarded by the Recipient to a vendor
or contractor, financed in whole or in part with Federal assistance awarded by FTA.

L. Third Party Subcontract means a subcontract at any tier entered into by Contractor or third party
subcontractor, financed in whole or in part with Federal assistance originally derived from FTA.

M. U.S. DOT is the acronym for the U.S. Department of Transportation, including its operating
administrations.

Il. FEDERAL CHANGES

Contractor shall at all times comply with all applicable FTA regulations, policies, procedures and
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directives, including without limitation those listed directly or by reference in the Master Agreement
between the City and FTA, as they may be amended or promulgated from time to time during the term of
this contract. Contractor’s failure to so comply shall constitute a material breach of this contract.

I1l. ACCESS TO RECORDS

A. The Contractor agrees to provide the City and County of San Francisco, the FTA Administrator,
the Comptroller General of the United States or any of their authorized representatives access to any
books, documents, papers and records of the Contractor which are directly pertinent to this Agreement for
the purposes of making audits, examinations, excerpts and transcriptions.

B. The Contractor agrees to permit any of the foregoing parties to reproduce by any means
whatsoever or to copy excerpts and transcriptions as reasonably needed.

C. The Contractor agrees to maintain all books, records, accounts and reports required under this
Agreement for a period of not less than three years after the date of termination or expiration of this
Agreement, except in the event of litigation or settlement of claims arising from the performance of this
Agreement, in which case Contractor agrees to maintain same until the City, the FTA Administrator, the
Comptroller General, or any of their duly authorized representatives, have disposed of all such litigation,
appeals, claims or exceptions related thereto. 49 CFR 18.36(i)(11).

IV. DEBARMENT AND SUSPENSION (Contracts over $25,000)

Grantees and subgrantees must not make any award or permit any award (subgrant or contract) at
any tier to any party which is debarred or suspended or is otherwise excluded from or ineligible for
participation in Federal assistance programs under Executive Order 12549, “Debarment and Suspension.”
Therefore, by signing and submitting its bid or proposal, the bidder or proposer certifies as follows:

The certification in this clause is a material representation of fact relied upon by the San
Francisco Municipal Transportation Agency ("SFMTA"). If it is later determined that the
bidder or proposer knowingly rendered an erroneous certification, in addition to remedies
available to the SFMTA, the Federal Government may pursue available remedies, including
but not limited to suspension and/or debarment. The bidder or proposer agrees to comply
with the requirements of 2 CFR Parts 180, Subpart C and 1200, Subpart C while this offer is
valid and throughout the period of any contract that may arise from this offer. The bidder or
proposer further agrees to include a provision requiring such compliance in its lower tier
covered transactions.

V. NO FEDERAL GOVERNMENT OBLIGATIONS TO CONTRACTOR

A. The City and Contractor acknowledge and agree that, notwithstanding any concurrence by the
Federal Government in or approval of the solicitation or award of the underlying contract, absent the
express written consent by the Federal Government, the Federal Government is not a party to this contract
and shall not be subject to any obligations or liabilities to the City, Contractor, or any other party (whether
or not a party to that contract) pertaining to any matter resulting from the underlying contract.

B. The Contractor agrees to include the above clause in each subcontract financed in whole or in part
with Federal assistance provided by FTA. It is further agreed that the clause shall not be modified, except
to identify the subcontractor who will be subject to its provisions.

VI.  CIVIL RIGHTS
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VII.

A. Nondiscrimination - In accordance with Title VI of the Civil Rights Act, as amended, 42 U.S.C.
§ 2000d, section 303 of the Age Discrimination Act of 1975, as amended, 42 U.S.C. § 6102, section 202
of the Americans with Disabilities Act of 1990, 41 U.S.C. § 12132, and Federal transit law at 49 U.S.C. §
5332, the Contractor agrees that it will not discriminate against any employee or applicant for
employment because of race, color, creed, national origin, sex, age, or disability. In addition, the
Contractor agrees to comply with applicable Federal implementing regulations and other implementing
requirements FTA may issue.

B. Equal Employment Opportunity - The following equal employment opportunity requirements
apply to the underlying contract:

1. Race, Color, Creed, National Origin, Sex - In accordance with Title VI of the Civil
Rights Act, as amended, 42 U.S.C. § 2000e, and Federal transit laws at 49 U.S.C. § 5332, the Contractor
agrees to comply with all applicable equal employment opportunity requirements of U.S. Department of
Labor (U.S. DOT) regulations, “Office of Federal Contract Compliance Programs, Equal Employment
Opportunity, Department of Labor,” 41 CFR Parts 60 et seq., (which implement Executive Order No.
11246, “Equal Employment Opportunity,” as amended by Executive Order No. 11375, “Amending
Executive Order 11246 Relating to Equal Employment Opportunity,” 42 U.S.C. § 2000e note), and with
any applicable Federal statutes, executive orders, regulations, and Federal policies that may in the future
affect construction activities undertaken in the course of the Project. The Contractor agrees to take
affirmative action to ensure that applicants are employed, and that employees are treated during
employment, without regard to their race, color, creed, national origin, sex, or age. Such action shall
include, but not be limited to, the following: employment, upgrading, demotion or transfer, recruitment or
recruitment advertising, layoff or termination; rates of pay or other forms of compensation; and selection
for training, including apprenticeship. In addition, the Contractor agrees to comply with any
implementing requirements FTA may issue.

2. Age - In accordance with section 4 of the Age Discrimination in Employment Act of 1967,
as amended, 29 U.S.C. § 623 and Federal transit law at 49 U.S.C. § 5332, the Contractor agrees to refrain
from discrimination against present and prospective employees for reason of age. In addition, the
Contractor agrees to comply with any implementing requirements FTA may issue.

3. Disabilities - In accordance with section 102 of the Americans with Disabilities Act, as
amended, 42 U.S.C. 8 12112, the Contractor agrees that it will comply with the requirements of U.S.
Equal Employment Opportunity Commission, “Regulations to Implement the Equal Employment
Provisions of the Americans with Disabilities Act,” 29 CFR Part 1630, pertaining to employment of
persons with disabilities. In addition, the Contractor agrees to comply with any implementing
requirements FTA may issue.

C. The Contractor also agrees to include these requirements in each subcontract financed in whole or
in part with Federal assistance provided by FTA, modified only if necessary to identify the affected
parties.

DBE/SBE ASSURANCES

Pursuant to 49 C.F.R. Section 26.13, the Contractor is required to make the following assurance in
its agreement with SFMTA and to include this assurance in any agreements it makes with subcontractors
in the performance of this contract:
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The Contractor or subcontractor shall not discriminate on the basis of race, color, national
origin, or sex in the performance of this contract. The Contractor shall carry out applicable
requirements of 49 C.F.R. Part 26 in the award and administration of DOT-assisted
contracts. Failure by the Contractor or subcontractor to carry out these requirements is a
material breach of this contract, which may result in the termination of this contract or such
other remedy as SFMTA deems appropriate.

VIIl. CONTRACT WORK HOURS AND SAFETY STANDARDS (applicable to non-construction
contracts in excess of $100,000 that employ laborers or mechanics on a public work)

A. Overtime requirements - No contractor or subcontractor contracting for any part of the contract
work which may require or involve the employment of laborers or mechanics shall require or permit any
such laborer or mechanic in any workweek in which he or she is employed on such work to work in
excess of forty hours in such workweek unless such laborer or mechanic receives compensation at a rate
not less than one and one-half times the basic rate of pay for all hours worked in excess of forty hours in
such workweek.

B. Violation; liability for unpaid wages; liquidated damages - In the event of any violation of the
clause set forth in paragraph A of this section the contractor and any subcontractor responsible therefor
shall be liable for the unpaid wages. In addition, such contractor and subcontractor shall be liable to the
United States for liquidated damages. Such liquidated damages shall be computed with respect to each
individual laborer or mechanic, including watchmen and guards, employed in violation of the clause set
forth in paragraph A of this section, in the sum of $10 for each calendar day on which such individual was
required or permitted to work in excess of the standard workweek of forty hours without payment of the
overtime wages required by the clause set forth in paragraph A of this section.

C. Withholding for unpaid wages and liquidated damages - The City and County of San
Francisco shall upon its own action or upon written request of an authorized representative of the
Department of Labor withhold or cause to be withheld, from any moneys payable on account of work
performed by the contractor or subcontractor under any such contract or any other Federal contract with
the same prime contractor, or any other federally-assisted contract subject to the Contract Work Hours
and Safety Standards Act, which is held by the same prime contractor, such sums as may be determined to
be necessary to satisfy any liabilities of such contractor or subcontractor for unpaid wages and liquidated
damages as provided in the clause set forth in paragraph (2) of this section.

D. Subcontracts - The contractor or subcontractor shall insert in any subcontracts the clauses set
forth in paragraphs A through D of this section and also a clause requiring the subcontractors to include
these clauses in any lower tier subcontracts. The prime contractor shall be responsible for compliance by
any subcontractor or lower tier subcontractor with the clauses set forth in paragraphs A through D of this
section.

IX. ENERGY CONSERVATION REQUIREMENTS
The Contractor agrees to comply with mandatory standards and policies relating to energy
efficiency which are contained in the state energy conservation plan issued in compliance with the Energy
Policy and Conservation Act.

X. CLEAN WATER REQUIREMENTS (applicable to all contracts in excess of $100,000)
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A. The Contractor agrees to comply with all applicable standards, orders, or regulations issued
pursuant to the Federal Water Pollution Control Act, as amended, 33 U.S.C. 88 1251 et seq. Contractor
agrees to report each violation of these requirements to the City and understands and agrees that the City
will, in turn, report each violation as required to assure notification to FTA and the appropriate EPA
regional office.

B. The Contractor also agrees to include these requirements in each subcontract exceeding $100,000
financed in whole or in part with Federal assistance provided by FTA.

XI. CLEAN AIR (applicable to all contracts and subcontracts in excess of $100,000, including indefinite
guantities where the amount is expected to exceed $100,000 in any year)

A. Contractor agrees to comply with applicable standards, orders, or regulations issued pursuant to
the Clean Air Act, as amended, 42 U.S.C. 88 7401 et seq. The Contractor agrees to report each violation
to the City and understands and agrees that the City will, in turn, report each violation as required to
assure notification to FTA and the appropriate EPA Regional Office.

B. The Contractor also agrees to include these requirements in each subcontract exceeding $100,000
financed in whole or in part with Federal assistance provided by FTA.

XIl.  PRIVACY
If Contractor or its employees administer any system of records on behalf of the Federal

Government, Contractor and its employees agree to comply with the information restrictions and other
applicable requirements of the Privacy Act of 1974, 5 U.S.C. § 552a (the Privacy Act). Specifically,
Contractor agrees to obtain the express consent of the Federal Government before the Contractor or its
employees operate a system of records on behalf of the Government. Contractor acknowledges that the
requirements of the Privacy Act, including the civil and criminal penalties for violations of the Privacy
Act, apply to those individuals involved, and that failure to comply with the terms of the Privacy Act may
result in termination of this Agreement. The Contractor also agrees to include these requirements in each
subcontract to administer any system of records on behalf of the Federal Government financed in whole
or in part with Federal assistance provided by FTA.

XIll.  DRUG AND ALCOHOL TESTING

To the extent Contractor, its subcontractors or their employees perform a safety-sensitive function
under the Agreement, Contractor agrees to comply with, and assure compliance of its subcontractors, and
their employees, with 49 U.S.C. § 5331, and FTA regulations, "Prevention of Alcohol Misuse and
Prohibited Drug Use in Transit Operations,” 49 CFR Part 655.

XIV. TERMINATION FOR CONVENIENCE OF CITY (required for all contracts in excess of
$10,000)
See Agreement Terms and Conditions.

XV. TERMINATION FOR DEFAULT (required for all contracts in excess of $10,000)
See Agreement Terms and Conditions.

XVI. BUY AMERICA
The Contractor agrees to comply with 49 U.S.C. 5323(j) and 49 CFR Part 661, which provide that
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Federal funds may not be obligated unless steel, iron, and manufactured products used in FTA-funded
projects are produced in the United States, unless a waiver has been granted by FTA or the product is
subject to a general waiver. General waivers are listed in 49 CFR 661.7, and include microcomputer
equipment, software, and small purchases ($150,000 or less) made with capital, operating, or planning
funds. Separate requirements for rolling stock are set out at 49 U.S.C. 5323(j)(2)(C) and 49 CFR 661.11.
Rolling stock not subject to a general waiver must be manufactured in the United States and have a 60
percent domestic content.

XVIl.  CARGO PREFERENCE - USE OF UNITED STATES FLAG VESSELS

The Contractor agrees: (a) to use privately owned United States-Flag commercial vessels to ship
at least 50 percent of the gross tonnage (computed separately for dry bulk carriers, dry cargo liners, and
tankers) involved, whenever shipping any equipment, material, or commodities pursuant to the underlying
Agreement to the extent such vessels are available at fair and reasonable rates for United States-Flag
commercial vessels; (b) to furnish within 20 working days following the date of loading for shipments
originating within the United States or within 30 working days following the date of leading for
shipments originating outside the United States, a legible copy of a rated, “on-board” commercial ocean
bill-of-lading in English for each shipment of cargo described above to the Division of National Cargo,
Office of Market Development, Maritime Administration, Washington, DC 20590 and to the FTA
recipient (through the Contractor in the case of a subcontractor’s bill-of-lading.); and (c) to include these
requirements in all subcontracts issued pursuant to this Agreement when the subcontract may involve the
transport of equipment, material, or commodities by ocean vessel.

XVIIl.  RECYCLED PRODUCTS

The Contractor agrees to comply with all the requirements of Section 6002 of the Resource
Conservation and Recovery Act (RCRA), as amended (42 U.S.C. 6962), including, but not limited to, the
regulatory provisions of 40 CFR Part 247, and Executive Order 12873, as they apply to the procurement
of the items designated in Subpart B of 40 CFR Part 247.

XIX.  BUS TESTING (applies to contracts for rolling stock)

To the extent applicable, the Contractor (or Manufacturer) agrees to comply with the requirements
of 49 U.S.C. § 5323(c) and FTA implementing regulations at 49 CFR Part 665, and shall perform the
following:

A. A manufacturer of a new bus model or a bus produced with a major change in components or

configuration shall provide a copy of the final test report to the Recipient at a point in the procurement
process specified by the Recipient which will be prior to the Recipient’s final acceptance of the first
vehicle.

B. A manufacturer who releases a report under paragraph 1 above shall provide notice to the operator
of the testing facility that the report is available to the public.

C. If the manufacturer represents that the vehicle was previously tested, the vehicle being sold should
have the identical configuration and major components as the vehicle in the test report, which must be
provided to the Recipient prior to Recipient’s final acceptance of the first vehicle. If the configuration or
components are not identical, the manufacturer shall provide a description of the change and the
manufacturer’s basis for concluding that it is not a major change requiring additional testing.

D. If the manufacturer represents that the vehicle is “grandfathered” (has been used in mass transit
service in the United States before October 1, 1988, and is currently being produced without a major
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change in configuration or components), the manufacturer shall provide the name and address of the
recipient of such a vehicle and the details of that vehicle’s configuration and major components.

XX.  PRE-AWARD AND POST-DELIVERY AUDIT REQUIREMENTS

To the extent applicable, Contractor agrees to comply with the requirements of 49 U.S.C. 8§
5323(l) and FTA implementing regulations at 49 CFR Part 663, and to submit the following certifications:
A. Buy America Requirements: The Contractor shall complete and submit a declaration certifying

either compliance or noncompliance with Buy America. If the Bidder/Offeror certifies compliance with
Buy America, it shall submit documentation which lists (1) component and subcomponent parts of the
rolling stock to be purchased identified by manufacturer of the parts, their country of origin and costs; and
(2) the location of the final assembly point for the rolling stock, including a description of the activities
that are planned to take place and actually took place at the final assembly point and the cost of final
assembly.

B. Solicitation Specification Requirements: The Contractor shall submit evidence that it will be
capable of meeting the bid specifications and provide information and access to Recipient and its agents
to enable them to conduct post-award and post-delivery audits.

C. ederal Motor Vehicle Safety Standards (FMVSS): The Contractor shall submit (1)
manufacturer’s FMVSS self-certification sticker information that the vehicle complies with relevant
FMVSS or (2) manufacturer’s certified statement that the contracted buses will not be subject to FMVSS
regulations.

XXI.  FALSE OR FRAUDULENT STATEMENTS AND CLAIMS

A. The Contractor acknowledges that the provisions of the Program Fraud Civil Remedies Act of
1986, as amended, 31 U.S.C. §§ 3801 et seq. and U.S. DOT regulations, “Program Fraud Civil
Remedies,” 49 CFR Part 31, apply to its actions pertaining to this Project. Upon execution of the
underlying Agreement, the Contractor certifies or affirms the truthfulness and accuracy of any statement it
has made, it makes, it may make, or causes to be made, pertaining to the underlying contract or the FTA-
assisted project for which this contract work is being performed. In addition to other penalties that may
be applicable, the Contractor further acknowledges that if it makes, or causes to be made, a false,
fictitious, or fraudulent claim, statement, submission, or certification, the Federal Government reserves
the right to impose the penalties of the Program Fraud Civil Remedies Act of 1986 on the Contractor to
the extent the Federal Government deems appropriate.

B. The Contractor also acknowledges that if it makes, or causes to be made, a false, fictitious, or
fraudulent claim, statement, submission, or certification to the Federal Government under a contract
connected with a project that is financed in whole or in part with Federal assistance originally awarded by
FTA under the authority of 49 U.S.C. § 5307, the Government reserves the right to impose the penalties
of 18 U.S.C. § 1001 and 49 U.S.C. § 5307(n)(1) on the Contractor, to the extent the Federal Government
deems appropriate.

C. The Contractor agrees to include the above two clauses in each subcontract financed in whole or in
part with Federal assistance provided by FTA. It is further agreed that the clauses shall not be modified,
except to identify the subcontractor who will be subject to the provisions.
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XXIl.  FLY AMERICA

The Contractor agrees to comply with 49 U.S.C. 40118 (the “Fly America” Act) in accordance with the
General Services Administration’s regulations at 41 CFR Part 301-10, which provide that recipients and
subrecipients of Federal funds and their contractors are required to use U.S. Flag air carriers for U.S
Government-financed international air travel and transportation of their personal effects or property, to the
extent such service is available, unless travel by foreign air carrier is a matter of necessity, as defined by
the Fly America Act. The Contractor shall submit, if a foreign air carrier was used, an appropriate
certification or memorandum adequately explaining why service by a U.S. flag air carrier was not
available or why it was necessary to use a foreign air carrier and shall, in any event, provide a certificate
of compliance with the Fly America requirements. The Contractor agrees to include the requirements of
this section in all subcontracts that may involve international air transportation.

XXIIl.  NATIONAL ITS ARCHITECTURE POLICY (applicable to contracts for ITS projects)

If providing Intelligent Transportation Systems (ITS) property or services, Contactor shall comply
with the National ITS Architecture and standards to the extent required by 23 U.S.C. 8 512, FTA Notice,
"FTA National ITS Architecture Policy on Transit Projects,” 66 FR 1455, et seq., January 8, 2001, and
later published policies or implementing directives FTA may issue.
XXIV. INCORPORATION OF FEDERAL TRANSIT ADMINISTRATION (FTA) TERMS

The preceding provisions include, in part, certain Standard Terms and Conditions required by DOT,
whether or not expressly set forth in the preceding contract provisions. All contractual provisions required
by DOT, as set forth in FTA Circular 4220.1F, are hereby incorporated by reference. Anything to the
contrary herein notwithstanding, all FTA mandated terms shall be deemed to control in the event of a
conflict with other provisions contained in this Agreement. The Contractor shall not perform any act, fail
to perform any act, or refuse to comply with any (name of grantee) requests which would cause (name of
grantee) to be in violation of the FTA terms and conditions.

XXV.  TEXTING WHILE DRIVING; DISTRACTED DRIVING

Consistent with Executive Order 13513 “Federal Leadership on Reducing Text Messaging While
Driving”, Oct. 1, 2009 (available at http://edocket.access.gpo.gov/2009/E9-24203.htm ) and DOT Order
3902.10 “Text Messaging While Driving”, Dec. 30, 2009, SFMTA encourages Contractor to promote
policies and initiatives for employees and other personnel that adopt and promote safety policies to
decrease crashes by distracted drivers, including policies to ban text messaging while driving, and to
include this provision in each third party subcontract involving the project.
XXVI. SEAT BELT USE

In compliance with Executive Order 13043 “Increasing Seat Belt Use in the United States”, April
16, 1997 23 U.S.C. Section 402 note, the SFMTA encourages Contractor to adopt and promote on-the-job
seat belt use policies and programs for its employees and other personnel that operate company owned,
rented, or personally operated vehicles, and to include this provision in each third party subcontract
involving the project.
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X1.1.

XIl. APPENDICES

APPENDIX A: WORKSHEETS

For 30-Ft Low Floor Coaches
1A.  Technical Proposal Worksheet For 30-Ft Low Floor Coaches

1B.  Follow-up Service Worksheet For 30-Ft Low Floor Coaches
1C.  Delivery Schedule Worksheet For 30-FT Low Floor Coaches
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CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT
CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

1A. TECHNICAL PROPOSAL WORKSHEET
for
30-FT LOW FLOOR COACHES

Bus Manufacturer:

Bus Model Number:

1. Dimensions

A. Overall Length
i. Over Bumpers Feet Inches

ii. Over Body Feet Inches

B. Overall Width

i. Over Body excluding mirrors and lights Inches
ii. Over body including mirrors Inches
iii. Over tires Inches

C. Overall Height

i. Excluding Roof-Mounted H&V System Inches
ii. Including Roof-Mounted H&V System Inches
D. Angle of Approach Degrees
E. Angle of Departure Degrees
F. Breakover Angle Degrees

G. Doorway Clear Opening With Grab Handles No Grab Handles
Width Width Height

i. Front Door In. In. In.

ii. Rear Door In. In. In.

K. Interior Head Room (center of aisle)
i. First Axle Location Inches

ii. Drive Axle Location Inches

Appendices, 2
n:\ptc\as2017\1000419\01229185.doc



CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT
CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

1A. TECHNICAL PROPOSAL WORKSHEET
for
30-FT LOW FLOOR COACHES

L. Aisle Width
i.  Minimum Width on Floor Between First Axle Wheel Housings Inches
ii.  Minimum Width on Floor Between Second Axle Wheel Housings Inches
iii. Minimum Aisle Width Between Longitudinal Seats Inches
iv. Minimum Aisle Width Between Transverse Seats Inches

M. Minimum Ground Clearance
i. Excluding Axles Inches

ii. At Axles Inches

N. Turning Envelope
i. Outside Body Corner Turning Radius Including Bumper Inches

ii. Inside Turning Radius Inches

O. Wheel Base

i. First axle to Drive axle Inches
P. Track

i. First axle measured center of tire to center of tire Inches

ii. Drive axle measured center of dual tires to center of dual tires Inches

Q. Overhang, Centerline of Axle Over Bumper

i. Front Inches
ii. Rear Inches
R. Floor
i. Interior Length Feet Inches
ii. Interior Width Feet Inches
iii. Height of floor from ground level at front doors Inches
iv. Height of floor from ground level at back doors Inches
S. Capacity

i. Total Number of Passenger Seats

il. Total Number of Standing Passengers
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CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT
CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

1A. TECHNICAL PROPOSAL WORKSHEET
for

30-FT LOW FLOOR COACHES
2. Bus Weight Curb Weight Curb Weight plus Curb Weight plus
Seated Load Gross Load (GVWR)

. First Axle Ibs. Ibs. Ibs.
Drive Axle Ibs. Ibs. Ibs.
Total Ibs. Ibs. Ibs.
Bicycle Rack Provision

W o wy

Manufacturer
Model

> o>

Paint

Manufacturer
Type

w >

o

Windshield Wipers and Washer

Manufacturer

Type
Reservoir Capacity gal.

> 0w >

Bumpers

Manufacturer
Type

Floor

Nowmo»

>

Subfloor
i. Material

ii. Thickness

B. Floor Covering
i. Manufacturer

ii. Thickness
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CONTRACT PROPOSAL NO. SFMTA-2017-45

CCO No. 17-1447 — Volume 1

>

CONTRACT DOCUMENT
Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

1A. TECHNICAL PROPOSAL WORKSHEET

for

30-FT LOW FLOOR COACHES
Windows

Passenger Windows
i. Manufacturer

ii. Number of Windows

iii. Dimensions of Windows in. (width) x

iv. Total Window area (Street side)

in. (height)

sq. in.

v. Total Window area (Curb side)

sq. in.

Rear Window
i. Dimensions of Windows in. (width) x

Door System

Manufacturer

in. (height)

Model
i. Front door

ii. Rear door

Open/Close Mechanism (air, electric, spring, other)
i. Front door

ii. Rear door

10.Exterior Lighting

A.
B.

LED Lights Manufacturer

Deceleration Lighting System
Manufacturer and Model Number

11.Interior Lights

A.

B

C.
D.

E

F.

Manufacturer

Type

Model Number

Number of Fixtures

Size of Fixtures

Power Supplies (Ballasts)
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CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT
CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

1A. TECHNICAL PROPOSAL WORKSHEET
for

30-FT LOW FLOOR COACHES
12.Heating and Ventilating Equipment

A. Heating System Capacity B.T.U.

W

Ventilating Capacity cfm per passenger

C. Heater Cores
i. Manufacturer & Model

ii. Number of Rows

iii. Number of Fins per Inch
iv. Outer Diameter of Tube In.

v. Fin Thickness In.

vi. Number of Heater Cores

D. Heater Blowers
i. Manufacturer & Model

ii. Horsepower

iii. Speed(s)

iv. Capacity cfm

E. Controls
i. Manufacturer

i. Type

iii. Model Number

F. Heating Equipment Location Above Engine Compt. Roof
Under Floor Other (describe)

13.Wheelchair Ramp Equipment

A. Manufacturer

B. Type
C. Model Number
D. Capacity Ibs.
E. Dimensions
i.  Width of Ramp In.
ii. Length of Ramp In.
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CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT

CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches
1A. TECHNICAL PROPOSAL WORKSHEET
for
30-FT LOW FLOOR COACHES

F. Cycle Times Normal Idle Fast Idle
i. Stowed to Ground Sec. Sec.
ii. Ground to Stow Sec. Sec.
iii. Total Cycle Sec. Sec
G. Weight of Complete Ramp Ibs.

14.Passenger Seat

Manufacturer

Type
Seat Material

Seat Insert Material

Minimum Hip-to-Knee Room

nmoow

Minimum Foot Room

15.Destination Signs

A. Manufacturer

B. Size Rows Columns
i. Front Destination Sign

ii. Curb Side Destination Sign

iii. Street Side Destination Sign

iv. Rear Destination Sign

v. Dash Mount Run Number Sign

16.Voice Annunciation System

A. Manufacturer
B. Model Number

17.Public Address System

A. Microphone Manufacturer and Model

B. Amplifier Manufacturer and Model

C. Number of Speaker(s) Inside Outside
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CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT
CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

1A. TECHNICAL PROPOSAL WORKSHEET
for
30-FT LOW FLOOR COACHES

18.Surveillance Camera System

A. Manufacturer

B. Number of Cameras

C. Digital Disk Storage Capacity hr.

19. Automatic Passenger Counter

A. Manufacturer
B. Model Number

20.Driver’s Area

A. Steering Wheel
i. Manufacturer

ii. Model Number

iii. Size

B. Operator’'s Seat
i. Manufacturer

ii. Model Number

C. Driver Heater/Defroster
i. Manufacturer

i. Type

iii. Model Number

iv. Capacity B.T.U.

v. Blower Speed(s)

D. Windshield
i. Dimensions (Length x Height) in. X in.

ii. Number of Sections

iii. Material

iv. Thickness Inches
E. Driver's Side Window

i. Dimensions (Length x Height) in. X in.
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CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT
CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

1A. TECHNICAL PROPOSAL WORKSHEET
for

30-FT LOW FLOOR COACHES
ii. Number of Sections

iii. Material

iv. Thickness

F. Side Mirrors Curb Side Street Side
i. Manufacturer(s)

ii. Model Number(s)

G. Storage Locker
i. Number of Lockers

ii. Size Cu. Ft.
iii. Location
21.Engine
A. Manufacturer
B. Type
C. Model Number
D. Number of Cylinders
E. Bore In.
F. Stroke In.
G. Displacement Cu. In.
H. Compression Ratio
I. Injector Size & Type
J. Power HP ( kW) at rpm
K. Peak Torque Ib. ft.( Nm)at rpm
L. Engine Speed at Idle Fast Idle Governed
rpm rpm rpm
M. Dry Weight Ibs.
N. Crankcase Oil Capacity
i. New Engine, Dry gals.
ii. New Engine, Wet gals.
O. Turbo Charger
i. Manufacturer
ii. Type
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CONTRACT PROPOSAL NO. SFMTA-2017-45

CCO No. 17-1447 — Volume 1

for

30-FT LOW FLOOR COACHES

iii. Maximum rpm, not at load

CONTRACT DOCUMENT

Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches
1A. TECHNICAL PROPOSAL WORKSHEET

rpm

iv. Maximum rpm, at full load

rpm

22.Cooling System

A.

nmoow

H.

Radiator
i. Manufacturer

ii. Type

iii. Model Number

iv. Core Area

v. Number of Tubes

vi. Tube Outer Diameter

vii. Fins per Inch

viii.Fin Thickness

ix. Fin Construction

Total Cooling System Capacity

gals.

Radiator Fan Speed Control Type

Surge Tank Capacity

gals

Surge Tank Material

Engine Thermostat Temperature
Settings

Degrees F

. Overheat Alarm Temperature

Sending Unit Settings

Degrees F

Maximum Ambient Operating Temperature

23.Propulsion Generator

A.

B

C.
D.
E.

Manufacturer

Degree F

Type

Size

Weight, Complete

Ibs.

Power Output
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CONTRACT PROPOSAL NO. SFMTA-2017-45

CCO No. 17-1447 — Volume 1

1A. TECHNICAL PROPOSAL WORKSHEET

24.Traction Motor

A. Manufacturer
Type
. Model Number

Oil Capacity (including
heat exchanger)

nmow

25.Energy Storage

Manufacturer
Type

Size

Weight, Complete
Power Output

nmoow>

Cooling Requirement

CONTRACT DOCUMENT

Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

for
30-FT LOW FLOOR COACHES

gal.

Ibs.

26.Energy Storage Controller

A. Manufacturer

27.Propulsion Control System

A. Manufacturer

B. Cooling Media

C. Cooling Requirement

28.Axle

A. First Axle

i. Manufacturer & Model Number

ii. Type
iii. Rating
B. Drive Axle Ratio
i. Differential Ratio

il. Hub Reduction Ratio (if used)
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CONTRACT PROPOSAL NO. SFMTA-2017-45
CCO No. 17-1447 — Volume 1

CONTRACT DOCUMENT
Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

1A. TECHNICAL PROPOSAL WORKSHEET

for

30-FT LOW FLOOR COACHES

iii. Final Axle Ratio (if hub reduction is used)

29.Suspension

A. Air Bags
i. Manufacturer

ii. Number of Air Bag per Wheel

Front Rear

iii. Total Air Bag Volume

Cu. In. Cu. In.

B. Shock Absorbers
i. Manufacturer

ii. Type

iii. Number of Shock per Wheel

Front Rear

30.Brake System

A. Fundamental System Manufacturer

B. First Axle Brake Actuator Model
and Part Number

C. Drive Axle Brake Actuator Model
and Part Number

D. First Axle Brake Rotor
i. Manufacturer

ii. Part Number

iii. Diameter In.

iv. Width In.
E. Drive Axle Brake Disc

i. Manufacturer

il. Part Number

iii. Diameter In.

iv. Width In.

F. Brake Pad Manufacturer

G. First Axle Brake Pad Identification
i. Forward
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CONTRACT PROPOSAL NO. SFMTA-2017-45
CCO No. 17-1447 — Volume 1

CONTRACT DOCUMENT
Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

1A. TECHNICAL PROPOSAL WORKSHEET

for
30-FT LOW FLOOR COACHES
ii. Reverse
H. Drive Axle Brake Pad Identification
i. Forward
ii. Reverse
|. Brake Pads
J. Brake Pad Size Length Width
i. First Axle In. In.
ii. Drive Axle In. In.
K. Pad Thickness
L. Pad Area per Wheel
i. First Axle Sq. In.
ii. Drive Axle Sq. In.
M. Anti-Lock Brake System Manufacturer
31.Air System
A. Air Compressor
i. Manufacturer
i. Type
iii. Model Number
iv. Capacity at Idle cfm
v. Capacity at Maximum Speed cfm
vi. Maximum Warranted Speed rpm
vii. Idle Speed rpm
viii.Drive Type
B. Air Reservoir Capacity
i. Supply Reservoir Cu. In.
ii. Primary Reservoir Cu. In.
iii. Secondary Reservoir Cu. In.
iv. Parking Reservoir Cu. In.
v. Accessory Reservoir Cu. In.
vi. Other Reservoir Cu. In.
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CONTRACT PROPOSAL NO. SFMTA-2017-45
CCO No. 17-1447 — Volume 1

1A. TECHNICAL PROPOSAL WORKSHEET

30-FT LOW FLOOR COACHES

C. Air Dryer
i. Manufacturer

CONTRACT DOCUMENT

Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

for

ii. Model Number

32.Euel System

A. Fuel Tank
i. Manufacturer

ii. Size

ii. Material

B. Filler
i. Manufacturer

ii. Model Number

33.Hydraulic System

A. Fan Drive
i. Manufacturer

i. Type

iii. Model Number

B. Power Steering
i. Steering Gear Manufacturer

i. Type

iii. Relief Pressure

psi

iv. Power Steering Fluid Capacity

v. Effort at Steering Wheel
(Unloaded stationary Coach
on dry asphalt pavement)

gts.

Ibs.

34.Wheels

A. Manufacturer

B. Type

C. Size

D. Mounting
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CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT

CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches
1A. TECHNICAL PROPOSAL WORKSHEET
for
30-FT LOW FLOOR COACHES
35.Tires
A. Manufacturer
B. Type
C. Size
D. Load Range
E. Inflation Pressure 1st Axle p.s.i. Drive Axle p.S.i.
36. Starter

A. Manufacturer
B. Model Number
C. Tank volume

37.Fire Detection/Suppression System

Manufacturer
Model Number
Dry Chemical Tank Capacity Ibs.

o0 w»

Expellant Gas Tank Capacity

38.Chassis Electrical

A. Multiplex System
i. Manufacturer

ii. Model Number

B. Starter Batteries
i. Manufacturer

ii. Model Number

iii. Type

39. Alternator

A. Manufacturer

B. Type
C. Model Number
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CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT

CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches
1A. TECHNICAL PROPOSAL WORKSHEET
for
30-FT LOW FLOOR COACHES

D. Output at Idle Amps
E. Output at Maximum Speed Amps
F. Maximum Warranted Speed rpm
G. Speed at Idle rpm
H. Drive Type

40.Charge Air Cooler

Manufacturer

Material (S)

Core Area in. x in. = in<.

Number of tubes

Tube outer diameter in.

Fins per inch

. Fin thickness in.

I ommoow>

Fin construction

IS
(W

.Chassis and Frame

Roof Structure Material

Roof Anti-Corrosion Material
Roof Skin Material
Sidewall Structure Material

Sidewall Anti-Corrosion Material
Sidewall Skin Material

. Skirt Material

Main Bus Structure/Frame Material

I ommoOoOm >

Main Bus Structure/Frame Anti-Corrosion Material
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CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT
CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

1A. TECHNICAL PROPOSAL WORKSHEET
for
30-FT LOW FLOOR COACHES

42.Special Tools

A. Tools

B. Special Test Equipment
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1B. FOLLOW-UP SERVICE WORKSHEET
FOR
30-FT LOW FLOOR COACHES

Location of Technical Service Representative Nearest to SFMTA
Name:

Address:

Telephone:

Location of Parts Distribution Center Nearest to SFMTA
Name:

Address:

Telephone:

Policy for Delivery of Parts and Components To Be Purchased for Service and Maintenance
Regular Method of Shipment:

F.O.B. Point:
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CONTRACT PROPOSAL NO. SFMTA-2017-45

CONTRACT DOCUMENT

CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

1C. DELIVERY SCHEDULE WORKSHEET
FOR
30-FT LOW FLOOR COACHES

Item

Calendar Days after
Notice-to-Proceed

Submittal of Baseline Schedule and Management Work Plan

Submittal of Vehicle drawings, control, Reliability Program Plan and test plans

Submittal of training program (including lesson plans)

Delivery of Lead Coach’

Submittal of draft operations, maintenance, parts manuals, recommended spare parts

Item

Calendar Days after
Approval of Lead
Coach

Beginning of Coach delivery”

Delivery of first half of spare parts (Lot 1)

Delivery of second half of spare parts (Lot 2)

Completion of training program

Submittal of final operations, maintenance, and parts manual

Delivery of special tools

Completion of Coach delivery

1

control and test plans.

2

Approval to deliver lead Coach will not be granted until after receipt and approval of all Vehicle drawings,

Approval to deliver production Vehicles will not be granted until after submittal of a satisfactory training plan;

draft operations, maintenance, and parts manuals; and after successful completion of all appropriate tests as

described in Section 11.2 of the Technical Specification.

Appendices, 19
n:\ptc\as2017\1000419\01229185.doc



CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT
CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

Xl.2. APPENDIX B: CERTIFICATIONS; CITY’S STANDARD FORMS

BUY AMERICA REQUIREMENTS

ATTESTATION OF COMPLIANCE

CERTIFICATION REGARDING LOBBYING

CERTIFICATION OF COMPLIANCE WITH FTA'S BUS TESTING REQUIREMENTS
CITY’S STANDARD FORMS

agrODE
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1. BUY AMERICA REQUIREMENTS

Bids or offers that are not accompanied by a completed Buy America certification must be rejected as
non-responsive. This requirement does not apply to lower tier subcontractors.
If buses or other rolling stock (including train control, communication, and traction power equipment) are
being procured, the appropriate certificate as set forth below shall be completed and submitted by each
bidder in accordance with the requirement contained in 8661.13(b) of 49 CFR Part 661. Bidder shall only
sign one certification.
Certificate of Compliance with Buy America Rolling Stock Requirements
The bidder or offeror hereby certifies that it will comply with the requirements of 49 U.S.C. 5323(j), and
the applicable regulations of 49 CFR 661.11.
Date:
Signature:
Company:
Name:
Title:
Certificate of Non-Compliance with Buy America Rolling Stock Requirements
The bidder or offeror hereby certifies that it cannot comply with the requirements of 49 U.S.C. 5323(j),
but may qualify for an exception to the requirement consistent with section 165(b)(2) or (b)(4) of the
Surface Transportation Assistance Act, as amended, and the applicable regulations in 49 CFR 661.7.
Date:
Signature:
Company:
Name:
Title:
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2. ATTESTATION OF COMPLIANCE

To be completed by all Proposing Firms and All Individual Subcontractors
(Please check each box, sign this form and submit it with your response.)
Name of Individual Completing this Form:
The Form is Submitted on Behalf of Firm:
Name of RFP:
1. | attest that I and all members of the firm listed above will and have complied to date with Part VI,
TERMS AND CONDITIONS FOR PROPOSALS, Section VI.13 of the RFP. [_]Yes
2. lunderstand that if my firm or any members of the firm listed above are found to be in violation of
Part VI, TERMS AND CONDITIONS FOR PROPOSALS, Section VI1.13 of the RFP, this will
disqualify my firm and any Proposal in which my firm is named from further consideration.

[ ]Yes
I have entered required responses to the above questions to the best of my knowledge and belief.
Signature:
Date
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3. CERTIFICATION REGARDING LOBBYING

Certification for Contracts, Grants, Loans and Cooperative Agreements

(To be submitted with each bid or offer exceeding $100,000)

The undersigned certifies, to the best of his or her knowledge and belief, that:

1. No Federal appropriated funds have been paid or will be paid, by or on behalf of the undersigned, to
any person for influencing or attempting to influence an officer or employee of an agency, a Member
of Congress, an officer or employee of Congress, or an employee of a Member of Congress in
connection with the awarding of any Federal contract, the making of any Federal grant, the making of
any Federal loan, the entering into of any cooperative agreement, and the extension, continuation,
renewal, amendment, or modification of any Federal contract, grant, loan, or cooperative agreement.

2. If any funds other than Federal appropriated funds have been paid or will be paid to any person for
making lobbying contacts to an officer or employee of any agency, a Member of Congress, an officer
or employee of Congress, or an employee of a Member of Congress in connection with this Federal
contract, grant, loan, or cooperative agreement, the undersigned shall complete and submit Standard
Form-LLL, “Disclosure Form to Report Lobbying,” in accordance with its instructions.

3. The undersigned shall require that the language of this certification be included in the award
documents for all sub awards at all tiers (including subcontracts, sub grants, and contracts under
grants, loans, and cooperative agreements) and that all sub recipients shall certify and disclose
accordingly.

This certification is a material representation of fact upon which reliance was placed when this transaction

was made or entered into. Submission of this certification is a prerequisite for making or entering into

this transaction imposed by section 1352, title 31, U.S. Code. Any person who fails to file the required
certification shall be subject to a civil penalty of not less than $10,000 and not more than $100,000 for
each such failure.

The Consultant or Contractor, , certifies or affirms the truthfulness and accuracy of

each statement of its certification and disclosure, if any. In addition, the Consultant or Contractor

understands and agrees that the provisions of 31 U.S.C. § 3801, et seq., apply to this certification and
disclosure, if any.

Executed this day of , 20

By:

(signature of authorized official)

(title of authorized official)
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4. CERTIFICATION OF COMPLIANCE WITH FTA'S BUS TESTING REQUIREMENTS

The undersigned [Contractor/Manufacturer] certifies that the Vehicle offered in this procurement
complies with 49 U.S.C. A 5323(c) and FTA's implementing regulation at 49 CFR Part 665.

The undersigned understands that misrepresenting the testing status of a VVehicle acquired with Federal
financial assistance may subject the undersigned to civil penalties as outlined in the Department of
Transportation's regulation on Program Fraud Civil Remedies, 49 CFR Part 31.

In addition, the undersigned understands that FTA may suspend or debar a manufacturer under the
procedures in 49 CFR Part 29.

Company Name:

Date:

Signature:

Title:
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5. CITY’S STANDARD FORMS

CONTRACT PROPOSAL NO. SFMTA-2017-45
CCO No. 17-1447 — Volume 1

Before the City can award any contract to a contractor, that contractor must file three standard City forms
(items 1-3 on the chart). Because many contractors have already completed these forms, and because
some informational forms are rarely revised, the City has not included them in the RFP package. Instead,
this Appendix describes the forms, where to find them on the Internet (see bottom of page 2), and where
to file them. If a contractor cannot get the documents off the Internet, the contractor shall call (415) 554-
6248 or email Purchasing (purchasing@sfgov.org) and Purchasing will fax, mail or email them to the
contractor.

If a contractor has already filled out items 1-3 (see note under item 3) on the chart, the contractor shall
not do so again unless the contractor’s answers have changed. To find out whether these forms have
been submitted, the contractor shall call Vendor File Support in the Controller’s Office at (415) 554-6702.

Form name and Return the form to;
Item Internet location Form Description For more info.
Request for Taxpayer W-9 The City needs the contractor’s | Controller’s Office
1. Identification Number taxpayer 1D number on this Vendor File Support
and Certification form. If a contractor has already | City Hall, Room 484
www.sfgov.org/oca/pur done business with the City, San Francisco,
chasing/forms.htm this form is not necessary CA 94102
Www.irs.gov/publ/irs- because the City already has the | (415) 554-6702
fill/fw9.pdf number.
Business Tax P-25 All contractors must sign this Controller’s Office
2. Declaration form to determine if they must | Vendor File Support
www.sfgov.org/oca/pur register with the Tax Collector, | City Hall, Room 484
chasing/forms.htm even if not located in San San Francisco,
Francisco. All businesses that CA 94102
qualify as “conducting business | (415) 554-6702
in San Francisco” must register
with the Tax Collector.
S.F. Administrative CMD- | Contractors tell the City if their | Contract Monitoring
3. | Code Chapters 12B & 12B- | personnel policies meet the Division
12C Declaration: 101 | City’s requirements for 30 Van Ness, Suite 200
Nondiscrimination in nondiscrimination against San Francisco,
Contracts and Benefits protected classes of people, and | CA 94102
http://sfgov.org/cmd/fo in the provision of benefits (415) 581-2310
rms-resources between employees with
spouses and employees with
In Vendor Profile domestic partners. Contract-
Application by-Contract Compliance
status vendors must fill out an
additional form for each
contract.

Where the forms are on the Internet:
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Office of Contract Administration

Homepage: www.sfgov.org/oca/

Purchasing forms: Click on “Required Vendor Forms” under the “Information for Vendors and

Contractors” banner.
City Administrator’s Contract Monitoring Division

Homepage: www.sfgsa.org
Click on “Departments, Divisions, Offices” on the left side, then click on
“Contract Monitoring Division” in the middle of the page.

Equal Benefits forms:  Click on “Important Forms and Documents” under the “Equal Benefits
Compliance (12B)” header.
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X1.3. APPENDIX C: BONDS

1. PROPOSAL BOND (BID BOND)
2. PERFORMANCE BOND AND PAYMENT (LABOR AND MATERIALS) BOND
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PROPOSAL BOND (BID BOND)

KNOW ALL MEN BY THESE PRESENTS, that we

(Here insert full name and address or legal title of Contractor)

as Principal, hereinafter called the Principal, and

(Here insert full name and address or legal title of Surety)

a corporation duly organized under the laws of the State
as Surety, herein called the Surety, are held and firmly bound unto

(Here insert full name and address or legal title of Owner)

as Obligee, hereinafter called the Obligee, in the sum of
Dollars ($ ),

for the payment of which sum well and truly to be made, the said Principal and the said Surety, bind ourselves, our heirs,
executors, administrators, successors and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has submitted a bid for

(Here insert full name, address, and description of project)

NOW, THEREFORE, if the Obligee shall accept the bid of the Principal and the Principal shall enter into a Contract with the
Obligee in accordance with the terms of such bid, and give such bond or bonds as may be specified in the bidding or Contract
Documents with good and sufficient surety for the faithful performance of such Contract and for the prompt payment of labor
and material furnished in the prosecution thereof, or in the event of the failure of the Principal to enter such Contract and give
such bond or bonds, if the Principal shall pay to the Obligee the difference not to exceed the penalty hereof between the
amount specified in said bid and such larger amount for which the Obligee may in good faith contract with another party to
perform the Work covered by said bid, then this obligation shall be null and void, otherwise to remain in full force and effect.

Signed and sealed this day of , 20
(Principal) (Seal)
(Witness)
(Title)
(Surety) (Seal)
(Witness)
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PERFORMANCE BOND AND PAYMENT (LABOR & MATERIALS) BOND
KNOW ALL MEN BY THESE PRESENTS, that WHEREAS, the City and County of San Francisco, State of
California, has awarded to:

hereinafter designated as the “Principal”, a Contract by COMMISSION RESOLUTION NO. ,
adopted , 20 for:

Project Title

Contract No. Contract Number
WHEREAS, said Principal is required under the terms of said Contract to furnish a Bond for the faithful
performance of said Contract; and to furnish a separate Bond for the payment of any materials, provisions, or
other supplies, used in, upon, for or about the performance of the Work contracted to be done;
NOW, THEREFORE, we the Principal and

as Surety, are firmly bound unto the City and County of San Francisco in the penal sum of
(PERFORMANCE BOND) (PAYMENT BOND)
and

lawful money of the United States for the payment of which sum well and truly to be made, we bind
ourselves, our heirs, executors, administrators, successors and assigns, jointly and severally firmly by
these presents for the penal sum for a performance bond and an equal and separate penal sum for a
separate payment bond. The conditions of this obligation is such that if the said principal does well and
faithfully performs all the conditions and covenants of said Contract, according to the true intent and
meaning thereof, upon its part to be kept and performed, then the above obligation is to be null and void,
otherwise to remain in full force and effect.

(PERFORMANCE BOND)
THE CONDITION OF THIS OBLIGATION IS SUCH, that if the above bounden Principal, its heirs,
executors, administrators, successors or assigns, shall in all things stand to and abide by, and well and truly
keep and perform the covenants, conditions and agreements in the said Contract, including the provisions for
liquidated damages in the said Contract, any changes, additions or alterations thereof made as therein
provided, on its part, to be kept and performed at the time and in the manner therein specified, and in all
respects according to their true intent and meaning, and shall indemnify and save harmless the City and
County of San Francisco, its officers and agents, as therein stipulated, then this obligation shall become null
and void; otherwise it shall be and remain in full force and effect.

Appendices, 29
n:\ptc\as2017\1000419\01229185.doc



CONTRACT PROPOSAL NO. SFMTA-2017-45 CONTRACT DOCUMENT
CCO No. 17-1447 — Volume 1 Procurement of 30-ft Low Floor, Diesel Hybrid or Electric Coaches

(PAYMENT BOND)
THE CONDITION OF THIS OBLIGATION IS SUCH, that if said principal, its heirs, executors,
administrators, successors or assigns, or its subcontractors, shall fail to pay (i) any of the persons named in
California Civil Code Section 9100 for any materials, provisions, or other supplies used in, upon, for or about
the performance of work under the Contract, or for any work or labor performed under the Contract; or (ii)
amounts due under the California Unemployment Insurance Code with respect to work or labor performed
under the Contract; or (iii) for any amounts required to be deducted, withheld, and paid over to the State of
California Employment Development Department from the wages of employees of Principal and
subcontractors pursuant to Section 13020 of the California Unemployment Insurance Code with respect to
such work or labor, that Surety will pay for the same in an amount not exceeding the sum specified in this
Bond, otherwise the above obligation shall become and be null and void. In the event that suit is brought upon
this Payment Bond, the parties not prevailing in such suit shall pay reasonable attorney’s fees and costs
incurred by the prevailing parties in such suit.
This Payment Bond shall inure to the benefit of any of the persons named in California Civil Code Section
9100 as to give a right of action to such persons or their assigns in any suit brought against this Bond.
Surety, for value received, hereby expressly agrees that no change, extension of time, modification, alteration
or addition to the undertakings, covenants, terms, conditions and agreements of the Contract, or to the work to
be performed thereunder, or to the Specifications accompanying the same, and no inadvertent overpayment of
progress payments, shall in any way affect its obligations on these Bonds; and it does hereby waive notice of
any such change, extension of time, modification, alteration or addition to the undertakings, covenants, terms,
conditions and agreements of the Contract, or to the Work to be performed thereunder, or to the Specifications,
or of any inadvertent overpayment of progress payments.
IN WITNESS WHEREOF, the above-bounden parties have executed this instrument under their seal this
____dayof , 20, the name and corporate seal of each corporate party being hereto affixed
and these presents duly signed by its undersigned representative, pursuant to authority of its governing body.
Approved as to form:
Dennis J. Herrera
City Attorney
By:

Deputy City Attorney

Principal
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Xl.4. APPENDIX D

=

DBE REQUIREMENTS, FTA SPECIAL PROVISIONS
SAN FRANCISCO MUNICIPAL TRANSPORATION AGENCY
3. DISADVANTAGED BUSINESS ENTERPRISE REQUIREMENTS

no
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SECTION 1-FTA SPECIAL PROVISIONS FOR TRANSIT VEHICLE MANUFACTURERS
(TVMS)

INTRODUCTION — PROCEDURES FOR TVMS
EXHIBITS

A. TRANSIT VEHICLE MANUFACTURERS CERTIFICATION WITH SUBPART C, 49 CFR
PART 26

B. TVM OVERALL GOAL METHODOLOGY AND TVM REPORTING REQUIREMENTS
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Section 1
FTA SPECIAL PROVISIONS FOR
TRANSIT VEHICLE MANUFACTURERS (TVMYS)

General - This procurement is subject to the provisions of Section 26.49 of 49 CFR Part 26 (“the
Regulations™). Accordingly, as a condition of permission to bid, a Transit Vehicle Manufacturer’s
certification must be completed and submitted with the bid. A bid which does not include the
certification WILL NOT be considered.

INTRODUCTION — PROCEDURES FOR TRANSIT VEHICLE MANUFACTURERS

The SFMTA shall require that each transit vehicle manufacturer, as a condition of being
authorized to bid on transit vehicle procurements in which FTA funds participate, certify that it
has complied with the requirements of 49 CFR Section 26.49.

Each manufacturer shall establish and submit, for the FTA Administrator’s approval, an annual
percentage overall goal. In setting your overall goal, you should be guided, to the extent
applicable, by the principles underlying 49 CFR Part 26, Section 26.45. The base from
which you calculate this goal is the amount of FTA financial assistance included in transit
vehicle contracts you will perform during the fiscal year in question.

You must exclude from this base funds attributable to work performed outside the United States
and its territories, possessions, and commonwealths. The requirements and procedures of this
part with respect to submission and approval of overall goals apply to you as they do to
recipients.

The manufacturer may make the certification called for in paragraph (1) above if it has submitted
the goal required by paragraph (2), and the FTA Administrator has either approved it or not
disapproved it.

For questions regarding certification information or technical assistance, TVMs should contact:

Britney Berry
Federal Transit Administration
Office of Civil Rights
1200 New Jersey Avenue SE
Washington, DC 20590
202-366-1065
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EXHIBIT A
SAMPLE FORMAT

TRANSIT VEHICLE MANUFACTURERS CERTIFICATION OF
COMPLIANCE WITH SUBPART C, 49 CER PART 26
This procurement is subject to the provisions of Section 26.49 of 49 CFR Part 26. Accordingly,
as a condition of permission to bid, the following certification must be completed and submitted
with the bid. A bid which does not include the certification will not be considered.

TRANSIT VEHICLE MANUFACTURERS CERTIFICATION

(Name of Firm) , @ TVM, hereby certifies that it has complied with the requirements
of Section 26.49 and Section 26.45 of 49 CFR Part 26 by submitting a current annual DBE goal
to FTA.

The goal applies to Federal Fiscal Year (October 1, 20 to
September 30, 20 ) and has been approved or not disapproved by FTA.

(Name of Firm) , hereby certifies that the manufacturer of the transit vehicle to be
supplied
(Name of Manufacturer) has complied with the above-referenced requirement of

Section 26.49 and Section 26.45 of 49 CFR Part 26.

Signature: Date:

Title:

Firm:
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EXHIBIT B

TRANSIT VEHICLE MANUFACTURER

1. ANNUAL OVERALL GOAL 49 CFR Part 26 Sections 26.45, 26.47, 26.51, 26.53 and 26.55.
2. TVMs are required to submit to the FTA Administrator, or his/her designee for approval an
annual percentage overall goal for the utilization of DBEs.
a. A TVM goal is submitted and approved using the same procedure followed by recipients
under Subpart C — Goals, Good Faith efforts, and Counting: Sections 26.45, 26.47,
26.51, 26.53, and 26.55 of the Regulations.

(See http://www.fta.dot.gov/civilrights/dbe/civil_rights 5263.html).

b. Work performed outside the United States or by the TVM’s own work force is excluded
from the base used to calculate the goal.

3. SOLICITATION OF BIDS/PROPOSALS (26.49)
a. The Regulations provide that the TVM will certify to the recipient that:

(2) It has submitted the required annual percentage overall goal to FTA; and

(2) FTA has either approved its annual percentage overall goal or has not disapproved
the goal.

b. A distributor or dealer must provide a certification of the manufacturer’s compliance for
those Vehicles the distributor or dealer seeks to offer.

c. The recipient is required to include a provision in its bid specifications requiring the above
certification from TVMs, distributors, or dealers, as a condition of permission to bid.

4. BIANNUAL REPORTS. Biannual reports of contracting with DBEs are required from TVMs to
assess their progress toward meeting the projected DBE goal. These reports are to be submitted to
Ms. Britney Berry, Federal Transit Administration, Office of Civil Rights, 1200 New Jersey
Avenue SE, Washington, DC 20590, 202-366-1065, britney.berry@dot.gov, in accordance with
Section 23.49 of the Regulations.
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SAN FRANCISCO MUNICIPAL TRANSPORTATION AGENCY/MUNICIPAL RAILWAY

QUESTIONNAIRE - NONDISCRIMINATION REQUIREMENTS
FEDERALLY ASSISTED THIRD PARTY CONTRACTS

Proposer’s Instructions/Information

1.

Each proposer shall complete and submit the attached Nondiscrimination
Questionnaire, and Workforce Data Forms, with the Price Proposal.

Please complete the questionnaire for the office that will ultimately perform the project
work.

The questionnaire must be completed by:

1. All prime contractors
2. All joint venture partners
3. Subcontractors upon request

Support firms (e.g., printers, photographers, etc.) need not complete any part of the
guestionnaire.

Approved state or federal Nondiscrimination Programs may be substituted for those
items where the information requested in the questionnaire is identical to that
contained in the state or federal programs.

If the questionnaire(s) is/are not correctly and fully completed, the MTA/Muni may not
consider your Proposal.
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SAN FRANCISCO MUNICIPAL TRANSPORTATION AGENCY/MUNICIPAL RAILWAY
QUESTIONNAIRE ON RECRUITMENT, HIRING, AND TRAINING PRACTICES
(Please answer all questions. Use additional sheets if necessary.)

Name of Company:
Address:

Location of Company Workforce (Check one)
San Francisco

Other Location, provide address:

1. Name, title, telephone number of company official at the establishment who is
responsible for recruiting and hiring and who will provide information concerning this
matter.

2. Name, title, and telephone number of senior managing official at the establishment if not
the person named in the answer to question 1.

3. Describe briefly the basic business activity at the establishment (i.e., identify the product
produced or the services performed).

Note: Workforce — The term “minorities” or “disadvantaged” refers to the following
groups:
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African-American, Hispanic, Asian or Pacific Islander, and American Indian or Alaskan
Native.

4. Describe briefly how employees at various levels are hired (see attached Workforce
Breakdown, page XI-41).

A. Technicians and/or others

B. Support Staff (accounting, reception, and clerical)

5. Describe in full, Nondiscrimination Programs in the past two years, which serve to
increase the number of underrepresented minorities. (Proposers may submit one (1)
copy of their Nondiscrimination Program directly to San Francisco Municipal Railway’s
Contract Compliance, 1145 Market Street, 7" Floor, San Francisco, CA 94103, (415)
934-3985.

Participation in training programs.

— Participation in apprenticeship programs.

Participation in any summer hire programs or own program to hire minority and female students in
the summer and/or part-time.

— Paid educational leave or tuition for minorities or women to improve skills and level.

— Participation in scholarship fund specifically designated for minorities and women.
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— Participation in minority clerical training programs.

Participation in “other” programs.

6. If minorities and/or women are underutilized explain steps firm would take to increase
their participation. Nondiscrimination Programs with goals and timetables can be
included.

7. Describe joint ventures or sub consulting/subcontracting arrangements in past projects.
If there is a company policy on this issue, include it.

8. Complete workforce breakdown on page XI-41.

9. Complete hires in last 12 months on page XI-42.
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8. Please fill out this workforce breakdown Name of firm:
Address:
EMPLOYEE * TOTAL AFRICAN ASIAN/ AMER. TOTAL PERCENTAGE PERCENTAGE
CATEGORIES EMPLOYEE AMERICAN | HISPANIC | PAC. ISL. IND.J MINORITY WHITE MINORITY
ALAK. NTV.
M F M F M F M F M F M F M F M F
Officials
Managers
Professionals
Technicians
Admin. Support
Trainees
Others
Full time
Part Time
TOTAL
COMPLETED BY Name: Title: Date:

* If the list of occupations on the left side of the workforce data form does not match your occupation titles, please modify the data form

your organization.

to indicate occupations peculiar to
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3b. Workforce Data
9. Hires in the last 12 months Name of firm:
Address:
EMPLOYEE * TOTAL AFRICAN ASIAN/ AMER. TOTAL PERCENTAGE PERCENTAGE
CATEGORIES EMPLOYEE | AMERICAN | HISPANIC | PAC. ISL. IND./ MINORITY WHITE MINORITY
ALAK. NTV.
M F M F M F M F M F M F M F M F

Officials
Managers

Professionals

Technicians

Admin. Support

Trainees

Others

Full time

Part Time

TOTAL

COMPLETED BY Name: Title: Date:

* If the list of occupations on the left side of the workforce data form does not match your occupation titles, please modify the data form to indicate occupations peculiar to
your organization.
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X1.5. APPENDIX E: ATTACHMENTS

1. Negotiation Procurement Procedure

2. Protest Procedures for Federally Assisted Rolling Stock Contracts
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Appendix E-1: NEGOTIATED PROCUREMENT PROCEDURE

1. General

Section 21.4(e) of the San Francisco Administrative Code authorizes the San Francisco
Municipal Transportation Agency (SFMTA) to use negotiated procurement procedures
for the purchase of transit revenue vehicles. This document describes the negotiated
procurement process.

2. Evaluate Proposals

After determining which proposers meet or exceed any minimum eligibility standards and which
proposals are responsive to the RFP, an SFMTA evaluation committee will:

o Evaluate proposals according to criteria set forth in the RFP

o Identify potentially beneficial substitute designs or approaches for further discussions with
proposers

o Identify and document any requirements in the RFP that the SFMTA may wish to change

or add based on information provided in proposals.

3. Determine the Proposals Ranking in the Competitive Range

Based on the proposers’ scores, the SFMTA may establish a competitive range and determine that
the scores of certain proposers fall outside the competitive range. Proposers determined to be
outside of the competitive range will be eliminated from further consideration. At the earliest
practical time, SFMTA will provide written notice to any proposers whose scores have been
determined to lie outside the competitive range. This notice will entitle excluded proposers to file
a Protest in accordance with the Protest Procedures referenced in Section 7 below.
After completing any analyses required by funding agencies or applicable law, if the SFMTA
finds only one proposal to be in the competitive range, the SFMTA may either proceed to award
the contract to that proposer or commence negotiations with that proposer.

4, Negotiations with Proposers in Competitive Range

The SFMTA will negotiate with all proposers who have not been excluded from the competitive
range. The content and extent of the negotiations may vary from one proposer to another.
5. Request for Best and Final Offers (BAFOs)

Following the conclusion of negotiations with all proposers in the competitive range, SFMTA may
proceed to award a contract based on the evaluation of the original proposals or revise the RFP
package, including the specifications or agreement, and invite those proposers to submit a BAFO.
The BAFO will provide the opportunity for proposers to modify their offers as a result of
negotiations and any changes SFMTA makes to the RFP by way of addenda.

6. Best and Final Offer Evaluation

The SFMTA will evaluate BAFOs according to the RFP selection criteria as they may be amended
by any addenda. After evaluation of the BAFOs, the SFMTA may conduct further negotiations
and/or solicit additional BAFOs. Upon completion of any negotiations and/or BAFO evaluation,
the SFMTA may proceed to award a contract to the proposer who receives the highest ranking in
accordance with the RFP.
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7. Protest Procedures
Any protest under these Negotiated Procurement Procedures shall be submitted and evaluated in

accordance with the SFMTA’s “Protest Procedures for Federally Assisted Rolling Stock
Contracts.”
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APPENDIX E-2

MUNICIPAL TRANSPORTATION AGENCY
PROTEST PROCEDURES FOR
FEDERALLY ASSISTED

ROLLING STOCK CONTRACTS
REVISED: October 2013

The following procedures apply to the receipt, evaluation and determination of Protests challenging the

Selection Process leading to the award of a contract for procurement of federally funded rolling stock:

1. Protest Definition: A Protest is a written challenge by a Proposer concerning the manner in which the
SFMTA has conducted a Selection Process or the selection of one Proposer or Proposal over another.
An entity or person that has not submitted a Proposal may not submit a Protest. An objection to the
contents or requirements of Proposal Documents is not a Protest and shall be addressed under the
provisions of the Proposal Documents.

2. Protest Requirements: A Protest must state with specificity each and every one of the grounds on
which the Proposer challenges the Selection Process or the selection of one Proposer or Proposal over
another. A Protest must be signed by an individual authorized to represent the Proposer, and must cite
the law, rule, local ordinance, procedure or RFP provision on which the Protest is based. In addition,
the Protestor must specify facts and evidence sufficient for the SFMTA to evaluate and determine the
validity of the Protest.

3. Protest Deadline: A Protest must be submitted in writing to the SFMTA no later than five Days
following the date the SFMTA issues a notice to a Proposer of its intent to award a contract to another
Proposer. If the Selection Process requires submission of documents in separate phases, and a
Proposer may be disqualified at the end of a phase prior to award, then a Protest regarding a phase of
the Selection Process must be submitted in writing to SFMTA no later than five Days following the
date the SFMTA issues notice to the Proposers of the results of that phase of the Selection Process.
Nothing in this procedure precludes the SFMTA from continuing with a Selection Process pending the
resolution of any Protest.

4. Protest Submission: A Protest must be submitted to the SFMTA contact person identified in SFMTA
Proposal Documents, with a copy to the Director of Transportation and SFMTA General Counsel.

5. Protest Review: A designated SFMTA staff person will review any Protest that does not relate to
DBE requirements. The SFMTA will provide a written response to each material issue or allegation
stated in the Protest and explain the SFMTA’s reasons for decision. To the extent that a Protest makes
claims regarding any other Proposer, the SFMTA shall solicit a response from that Proposer before
issuing its written response.

6. Appeal of Staff Determination: A Protestor dissatisfied with the SFMTA ‘s written response may
appeal that decision to the Director of Transportation no later than five Days following the date the
SFMTA issues its decision. The Director will review the Protest and the SFMTA staff decision. The
Director may, in his or her sole discretion, affirm the staff determination or issue an alternate
determination. If not appealed, the SFMTA staff decision is the final administrative determination of
the Protest. If the staff decision is appealed, the determination of the Director of Transportation is the
final administrative determination of the Protest.

7. Appeal to FTA: A protestor may appeal a determination of the Director of Transportation to the FTA
if the Protest alleges that the SFMTA: (1) failed to follow its written protest procedures; or (2) failed
to review a Protest. A protest to the FTA must be delivered to the FTA Regional Administrator for
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Region 1X within five Days of the date the protester receives actual or constructive notice of the
SFMTA'’s final decision. A protester must exhaust all administrative remedies with the SFMTA
before submitting a Protest to the FTA.

8. DBE-Related Objections: The FTA normally establishes DBE goals and administers DBE programs
for rolling stock procurement. See 49 CFR § 26.49. Any issue regarding compliance with DBE
requirements for rolling stock procurements should be directed to the FTA's Office of Civil Rights.

9. Definitions: For purposes of these procedures, the following terms shall have the stated meanings:
Days: Working days of the City and County of San Francisco (unless otherwise indicated).

Proposal: An offer to provide rolling stock and related services submitted in response to a request for
proposals (RFP) or a statement of qualifications submitted in response to a request for qualifications

(RFQ).

Proposal Documents: The RFP or RFQ, and other documents issued by the SFMTA, to advertise or
solicit Proposals.

Proposer: A person or entity that submits a Proposal.

Selection Process: The SFMTA process to solicit and evaluate Proposers and Proposals, determine
whether Proposers are responsible and Proposals are responsive, and select Proposers to negotiate a
proposed contract.
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1 OVERALL REQUIREMENTS

11 SCOPE

These specifications detail the technical requirements for the construction of new heavy-duty
30-foot Low Floor Diesel Hybrid or Electric Coaches for the San Francisco Municipal
Transportation Agency (SFMTA). The new Coaches are intended to provide superior
performance in the unique San Francisco operating environment with improved reliability and
reduced emissions compared to existing SFMTA equipment. These Coaches are intended for
the widest possible spectrum of passengers, including children, adults, the seniors, and the ADA
community.

The Coach shall be designed to operate in transit service for at least:

e 30 foot: 12 years or 500,000 miles

The Contractor shall be responsible for designing, fabricating, assembling, testing and finishing
transit Buses, which are in all respects compliant with the requirements of the Contract
Documents. Included with these requirements are specified components, equipment and
systems usually accompanied by the phrase “or approved equal.” Such components,
equipment and systems, or deviations and substitution items, specifically approved by SFMTA,
shall be provided as part of the completed Coaches by the Contractor.

The Contractor shall ensure that the application and installation of major bus subcomponents
and systems are compliant with all such subcomponent vendors’ requirements and
recommendations. Contractor and Agency shall identify subcomponent vendors that shall
submit installation/application approval documents with the completion of a pilot or lead bus.
Components used in the vehicle shall be of heavy-duty design and proven in transit service.
CDRL

The Contractor shall not make any substantive or material changes that would differentiate one
bus from another bus. If the Contractor identifies a change during the manufacturing process
that would materially improve the design, safety and/or performance of the bus, this change
must (1) be discussed with the Agency and (2) be considered as a retrofit (if possible) to any
previous bus(es) manufactured or assembled. Any such changes must be approved by the
Agency in accordance with the communication requirements of this Contract.

1.1.1 Definitions
The following are definitions of special terms used in the Technical Specifications:

ADA (Americans with Disabilities Act) — Federal mandates, which insure business and
institutions, provide persons with disabilities access and communication in their daily life so they
able to function as near as possible to normal.

Ambient Temperature — The temperature of the surrounding air. For testing purposes, ambient temperature must
be between 16°C (50°F) and 38°C (100°F).Approach Angle - The angle is measured between a line
tangent to the front tire static loaded radius and the initial point of structural interference forward
of the front tire to the ground.

Overall Requirements, 1
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Audible Discrete Frequency - An audible discrete frequency is determined to exist if the sound
power level in any 1/3-octave band exceeds the average of the sound power levels of the two
adjacent 1/3-octave bands by four (4) decibels (dB) or more.

Battery Rated Ampere-hour Capacity - manufacturer-rated capacity of a battery in Ampere-
hours obtained from a battery discharged at the manufacturer’'s recommended discharge rate
such that a specified minimum cut-off terminal voltage is reached.

BMS (Battery Management System) - Monitors energy, as well as temperature, individual cell or
module voltages, and total pack voltage. The BMS adjusts the control strategy algorithms to maintain
the batteries at uniform state of charge and optimal temperatures.

Braking Resistor — Device that converts electrical energy into heat, typically used as a retarder
to supplement or replace the regenerative braking.

Break over Angle - The angle is measured between two lines tangent to the front and rear tire
static loaded radius and intersecting at a point on the underside of the Vehicle that defines the
largest ramp over which the Coach can roll.

Capacity (electrical energy storage device) — Two levels of capacity shall be defined, gross and
useable. Gross Capacity shall be the capacity energy (kWh) of the entire battery pack and shall
include usable, unusable, and/or reserve capacity energy. Useable Capacity shall be the
capacity energy between the design operating range within the battery management system for
normal operation.

Charging Station — Location that houses the charging equipment that is connected to a utility’s
high voltage service, to provide electricity to a vehicle’s battery system through a charging
interface.

CL/ID - Clearance/Identification lights for Vehicle not in motion.
Coach - The terms Coach, Bus and Vehicle are used interchangeably.
Controller - See definition of PCS (below).

Curb Weight - Weight of Vehicle, including maximum fuel (as applicable), oil, and coolant, and
all equipment required for operation and required by this specification, but without passengers
or operator.

dBA - Decibels with reference to 0.0002 microbar as measured on the "A" scale.
DC to DC Converter — A module that converts a source of direct current from one voltage level

to another. In a completely battery electric bus this typically converts High Voltage from the drive
train battery system to 28 VDC in lieu of a conventional engine driven alternator.

Defect(s) - Patent or latent malfunctions or failure in manufacture or design of any component or
subsystem.

Departure Angle - The angle is measured between a line tangent to the rear tire static loaded
radius and the initial point of structural interference rearward of the rear tire to the ground.

DR - Diagnostic Reader
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Drive_System Controller (DSC) — Regulates energy flow throughout electric drive system
components in order to provide motive performance and accessory loads, as applicable, while
maintaining critical system parameters (voltages, currents, temperatures, etc.) within specified
operating ranges.

ECM - Engine Control Module (as applicable)
Electric Drive System - Electric motor, system controller, generator, and energy storage system.

Electronic Parts Lists — This list shall be associated with an IPC assembly layout drawing and
provides all manufacturers part numbers for all the parts identified and shown on the layout
drawing.

Electronics Schematic Diagram — This is a detailed drawing of the components and connections
at a level detailing to the circuit boards and identifying those individual pieces, functions and
connections.

Energy Density - The relationship between the weight of an energy storage device and its power
output in units of watt-hours per kilogram (Wh/kg).

Energy Storage System (ESS) - A component or system of components that stores energy and for which
its supply of energy is re-chargeable by an APU, an off-Vehicle electric energy source, or both (as
applicable).

Failure Definitions - Classification of failures are described below:

e Bad Order: A failure that does not require removal of the Coach from service during its
assignments but does degrade Coach operation. The failure shall be reported by operating
personnel.

e MDBF (Mean Distance Between Failure): This measure of failure includes the definition of
MDBSF as well as any incident, malfunction, intermittent condition, or failure of equipment or
hardware, which prevents the Vehicle from being deployed in revenue service.

e MDBSF (Mean Distance Between Service Failure): Any incident, malfunction, intermittent
condition, or failure of equipment or hardware which in either actual or simulated revenue
service causes a delay in excess of five (5) minutes and under normal operating conditions
would cause passengers to be transferred to another Vehicle.

e Physical Safety: A failure that could lead directly to passenger, operator or maintainer injury

Fireproof - Materials that will not burn or melt at temperatures less than 2,000°F.

Fire-Resistant - Materials that have a flame spread index less than 150 as measured in a
radiant panel flame test per ASTM-E 162-75.

Free Floor Space - Floor area available to standees, excluding stepwells, area under seats,
area occupied by feet of seated passengers, and the vestibule area forward of the standee line.
Floor area of 1.5 square feet shall be allocated to be occupied by the feet of each standee.

GAWR (Gross Axle Weight Rated) — The maximum total weight as determined by the axle
manufacturer, at which the axle can be safely and reliably operated for its intended purpose.

Gross Load - 150 pounds for every designed passenger seating position, for the operator, and
for each 1.5 square feet of free floor space.

GVW (Gross Vehicle Weight) - Curb weight plus gross load.
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GVWR (Gross Vehicle Weight Rated) - The maximum total weight, as determined by the
Vehicle manufacturer, at which the Vehicle can be safely and reliably operated for its intended
purpose. The GVWR shall be greater than or equal to GVW.

High Voltage - 50-800 volts (AC and DC).

Human Dimensions - The human dimensions used in the Technical Specifications are defined in
SAE Recommended practice J833.

Hybrid-electric Drive System - propulsion system (as applicable) comprised of an APU and
corresponding electric drive system connected with the APU.

HVAC (Heating, Ventilation, and Air Conditioning) — The on-board system which provide the
operator and passengers temperature comfort within the Coach.

IPC (lllustrated Parts Catalog) — Layout drawings containing essential parts and part numbers
which make up an assembly. These documents include the original manufacturers name part
numbers, part quality, quantity, and sub-part and vendor information.

J1708 & J1939—- A SAE standard defining a bi-directional, serial communication link among
control modules containing microcomputers in heavy-duty Vehicle applications.

Low Floor - Vehicle configuration primarily identified by the lack of steps at the front and rear
doors.

Low Voltage - 50 volts or less.

Maintenance Personnel Skill Levels - Definitions of maintenance personnel skill levels are listed
below:

a) 5M:  Specialist Mechanic or Class A Mechanic Leader

b) 4M:  Journeyman or Class A Mechanic

C) 3M: Service Mechanic or Class B Servicer

d) 2M:  Mechanic Helper or Coach Servicer

e) 1M: Cleaner, Fueler, Oiler, Hostler, or Shifter

f) 3E: Assistant Supervising Electronics Maintenance Technician

0) 2E:  Electronics Maintenance Technician

h) 1E: Assistant Electronics Maintenance Technician

Maximum Standard Operating State of Charge (as applicable) — The maximum design operating
state of charge as recommended by the propulsion system integrator and battery manufacturer.

Minimum Standard Operating State of Charge (as applicable) — The minimum design operating
state of charge as specified by the propulsion system integrator and battery manufacturer.

Operator's Eye Range - The 95™ percentile ellipse defined in the SAE recommended Practice
J941, except that the height of the ellipse shall be determined from the seat at its reference
height.

Parallel Hybrid - Electric motor and APU are both mechanically connected to the drive wheels if
applicable.
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PCB (Printed Circuit Board Assembly) - A PCB includes the printed circuit board and all of the
individual electronic components and interconnections that make up the assembly.

PCS (Propulsion Control System) - The electronic controller regulates the amount of energy,
(DC power in the case of batteries and capacitors), that is transferred (or converted to AC power
by the inverter in AC motors) for acceleration. It also ensures that voltage is maintained within
the specifications required for operating the motor(s). An electronic controller can also recover
electrical energy by switching the motor(s) to a generator in order to capture the Vehicle’s
kinetic energy through regenerative braking. The controller also ensures that the regenerative
current does not overcharge the energy storage system and that regenerative energy is
otherwise safely dissipated when not captured.

Power Density - The power of a battery cell in terms of its ability to discharge and accept energy
at a given rate.

Propulsion System - System that provides propulsion for the Vehicle in an amount proportional
to what the driver commands. Includes the ESS and system controllers; including all wiring and
any converter or inverter.

Regenerative Braking - Deceleration of the Coach caused by operating an electric motor-
generator system. This act returns energy to the Vehicle propulsion system and provides charge
to the Energy Storage System.

Related Defect(s) - Damages inflicted on any component or subsystem as a direct result of a
Defect.

RFI - Radio Frequency Interference

Seated Load - 150 pounds for every designed passenger seating position and for the operator.
Series Hybrid - No mechanical connection between the APU and the drive wheels.
SHOPS (Shop History and On-Line Parts System) — SFMTA’s computerized maintenance system
utilized for tracking Vehicle history including but not limited to labor, parts, warranty, vendor activity,
in addition to inventory of parts and supplies.

SLW (Seated Load Weight) - Curb weight plus seated load.

Standee Line - A line marked across the Coach aisle in line with the front curbside modesty
panel to designate the forward area, which passengers may not occupy when the Coach is
moving.

SOC (State of charge) - Quantity of electric energy remaining in the battery relative to the
maximum rated Amp hour (Ah) capacity of the battery expressed in percent. This is a dynamic
measurement used for the energy storage system. A full SOC indicates that the energy storage
system cannot accept further charging from the APU or the regenerative braking system (as
applicable). An absolute SOC is based on total battery capacity at the beginning of useful life. A
relative SOC is based on total degraded capacity at the time of measurement. The actual
relationship between the SOC and energy stored expressed as a percentage shall be linear.

Structure — The basic body, including floor deck material and installation, load-bearing external
panels, structural components, axle mounting provisions and suspension beams and
attachment points.
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Warrantable End of Life (WEOL) — WEOL is a measure of battery degradation determined as
the point at which the batteries can no longer provide the energy or power required to meet the
design operating profile. It is expressed as a percentage of remaining battery capacity as
compared to gross capacity at the beginning of useful life. For purposes of this specification,
WEOL shall be a measure of the useful and intended life of the energy storage device. This
measure shall be a percentage of remaining useful capacity based on degradation from the
beginning capacity, i.e. kWhr and is used in the overall calculation of mileage range. WEOL
shall be used as a condition for battery replacement and to potentially initiate warranty claims.

Wheelchair - Mobility aid belonging to any class of three or four-wheel devices, usable indoors,
designed for and used by individuals with mobility impairments, whether operated manually or
powered. A “‘common wheelchair” is such a device, which does not exceed 30 inches in width
and 48 inches in length measured two inches above the ground, and does not weigh more than
600 pounds when occupied.

Working Day - All 24-hour periods beginning and ending at midnight, Monday through Friday
inclusive.

1.1.2 Abbreviation
The following is a list of abbreviations used in the Technical Specifications:

A/C  Air Conditioning
BS Anti-lock Braking System

>

>

C Alternating Current

DA Americans with Disabilities Act

>

Ah  Amp hour
ANSI American National Standards Institute

APC Automatic Passenger Counter

APTA American Public Transportation Association
ASHRAE American Society of Heating, Refrigerating, and Air Conditioning Engineers
ASTM American Society for Testing and Materials

AVL Automatic Vehicle Location
AWS American Welding Society

BMS Battery Management System
CCR California Code of Regulations

CCTV Closed-Circuit Television
CER Code of Federal Regulations
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Decibel

Direct Current

g B &
c

Driver Display Unit

)
<
)

Digital Versatile Disc

O
-
M

Diagnostic Test Equipment

DVAS Digital Voice Annunciation System

m
E

Electromagnetic Interference

rn
)
>

Environmental Protection Agency

m
T
c

Emergency Propulsion Unit

'I'l
@)
@)

Federal Communications Commission

_n
m
>

Finite Element Analysis

EEMA Failure Mode Effects Analysis

ESRP Field Service Repair Procedure

FMCSR Federal Motor Carrier Safety Regulations
FMVSS Federal Motor Vehicle Safety Standards
ETA Federal Transit Administration

GAWR Gross Axle Weight Rated
GPS Global Positioning System

GVW Gross Vehicle Weight
GVWR Gross Vehicle Weight Rating

HVAC Heating, Ventilation and Air Conditioning

IEEE Institute of Electrical and Electronics Engineers

IPC lllustrated Parts Catalog
IP Internet Protocol

|a|
O

International Organization for Standardization

-
@)

I Joint Industrial Council
E Light Emitting Diode
MIL-STD Military Standard
NEC National Electrical Code

l_
O
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NFPA National Fire Protection Association

NHTSA National Highway Traffic Safety Administration

NTSC National Television System Committee
OCU Operator Control Unit

©)

E

T |'U
o >
w

M Original Equipment Manufacturer

Public Address
Printed Circuit Board

o
=
@)

3 B |%
- c

wn
>
m

w
o
@]

()]
1Y)

Programmable Logic Controller
Primary Propulsion Unit
Pounds per Square Inch

Radio Frequency Interference
Society of Automotive Engineers
State of Charge

| Society of the Plastics Industry

SDTS Self Diagnostic Testing Software
SHOPS Shop History and On-Line Parts System
SLW Seated Load Weight

UL

Underwriters Laboratories

USDOT United States Department of Transportation
VDC Volts of Direct Current

Wh

A.

w

Watt-Hours

1.1.3 Legal Requirements

The Coach shall meet all applicable FMVSS in effect at the date of manufacture. The
Coaches and equipment must comply with all applicable federal, state, and local regulations.
Local regulations are defined as those below the state level. In the event of any conflict
between the requirements of these specifications and any applicable legal requirement, the
legal requirement shall prevail.

Manufacturer shall certify to SFMTA that the Vehicle complies with 49 U.S.C. § 5323(c) and
FTA implementing regulations at 49 CFR Part 665 concerning Coach testing. CDRL

Manufacturer shall test the prototype Coach at the Altoona, PA Testing Facility and shall
provide copies of all testing. If the Coach proposed by the manufacturer has already been
tested successfully at the Altoona, PA Testing Facility, then re-test of the prototype will not
be necessary, subject to SFMTA’s approval of the test results. The Contractor shall provide
results from all Altoona Testing. . CDRL
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D. Manufacturer shall verify that the Vehicle is certified by the California Air Resources Board
(as applicable) for meeting both exhaust emissions and engine durability requirements as
specified for use in heavy-duty, urban transit Coaches. If manufacturer intends to emissions
certify through Vehicle testing, a detailed testing strategy and design review shall be
approved by SFMTA prior to testing.

E. Manufacturer shall certify that the proposed Coach meets the specifications set forth in the
Americans with Disability Act (ADA).

1.2 DIMENSIONS

With the exceptions of exterior mirrors, marker and signal lights, flexible portions of the
bumpers, and fender skirts, the Coach shall have the following overall general dimensions:

TABLE 1.2
Length,, excluding bumpers 30’ +/-2
Width - exterior, excluding mirrors 102" max
Height Overall, without roof-mounted HVAC system 126" max
Height Overall, with roof-mounted HVAC system 140" max
Seating Capacity: 25 min
Width of Seat (one passenger) 18” min
Width of Seat (two passenger) 35" min
General Aisle Width 22" min

Headroom along Center Aisle, at Front Axle Wheelhouse 80" min
Headroom along Center Aisle, at Rear Axle Wheelhouse 77" min

Front Door Height From Ground (normal) 14" max

Front Door Height From Ground (kneeled) 11" max

Rear Door Height From Ground (normal) 14" max
Body Ground Clearance 8" min
Approach Angle with/without Over-raise Feature 9 degrees min
Break over Angle with/without Over-raise Feature 9 degrees min
Departure Angle with/without Over-raise Feature 9 degrees min
Turning Radius (Outside Body Corners) 30 feet max.

1.2.1 Turning Radius
The outside body corner turning radius shall not exceed 30 feet with the Coach at GVWR.

1.2.2 Underbody Clearance

The Coach shall maintain the minimum clearance dimensions as shown in Table 1.2 and
defined in SAE Standard J689, regardless of load, up to the GVWR. All components under the
Coach, engine (if applicable) including the oil pan, traction motor, generator, shall be protected
from impacts.

Ramp Clearances: Approach and departure angles shall be no less than nine (9) degrees.
Break over angle shall be no less than nine (9) degrees. Any encroachment into the approach
or departure angle area shall encounter a structural member before any component. A wedge
supplied by the Contractor shall verify the approach and departure angles. CDRL
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Ground Clearance: Ground clearance shall be no less than eight (8) inches except within the
axle zone and wheel area.

Axle Zone Clearance: Axle zone clearance (the axle zone is the projected area between tires
and wheel on the same axial centerline) shall be no less than five (5) inches.

1.3 PROPULSION SYSTEM PERFORMANCE

All hybrid or electric Coaches shall be road tested and shall meet the following criteria with a full
passenger load, and a full tank of fuel (if applicable). Acceleration times begin when the
accelerator pedal is depressed; lag time between depression of the accelerator pedal and
movement of the Coach should be minimized. Minimum actual Vehicle acceleration
requirements are:

TABLE 1.3.1 —Requirements

Speed on Grade Acceleration on Grade
Grade 30-Foot Grade mph Time
0% Grade 62 mph (max) (seconds)
0% Grade 0-10 5
2% Grade 52 mph
= P 0% Grade 0-20 7
9% Grade 25 mph 0% Grade 0-40 25
10% Grade 15 mph 204 Grade 0-15 7
16% Grade 10 mph 5% Grade 0-13 7
21% Grade 8 mph 10% Grade 0-10 7
16% Grade 0-8 8

14 DUTY CYCLE

Coaches shall be designed to be compatible with the terrain and environment found in SFMTA’s
service area. Also, Coaches shall be capable of running continuously with capacity load in the
environmental conditions found in SFMTA'’s service area. These conditions include high
humidity, rain, and occasional temperature extremes.

The propulsion and braking systems shall meet the performance requirements of the Duty
Cycle. Braking application and performance shall remain consistent regardless of hybrid
system, ESS State of Charge (SOC) or other variances related to regenerative braking.

The system shall be programmable to allow optimization of acceleration and deceleration rate.
Performance may be affected when reprogramming. The manufacturer shall supply the new
performance data.

Manufacturer to provide a complete list of programmable acceleration and deceleration settings
with performance for each setting. Performance data to include acceleration data as shown in
Table 1.3.1 and an estimate of effect on energy consumption per mile on a standard drive cycle.
CDRL

Jerk, the rate of change of acceleration, shall be minimized throughout acceleration and
deceleration and shall average no greater than 3 mph/s, per second over any half-second
interval. This requirement shall be achieved regardless of operator actions.
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Coaches shall be capable of continuous operation at freeway speeds with GVWR and an
ambient temperature of 115°F without overheating or degradation of any operating component.
They shall operate in stop and go downtown traffic with no adverse effects. Coaches shall also
be able to safely and efficiently negotiate the hilly conditions found in the City and County of San
Francisco. SFMTA'’s service area includes grades of up to 21 percent.

The Coach shall achieve normal operation in the environmental conditions of San Francisco
with temperature ranges of 0 degree Fahrenheit (°F) to 115°F, at relative humidity between 5
percent and 100 percent, and at essentially sea level altitudes. Any exception to the above
requirement shall be approved by SFMTA.

The following composite routes are typical routes the Coach will take in normal revenue service.
These include freeway and arterial travel.

Locations of Grades and Turns:

Sacramento Street -- Drum to Van Ness

Clay Street -- Van Ness to Drum

24 Divisadero Line -- 30th and Mission, 30th, R-Noe, L-26th, R-Castro, Divisadero to Geary

(both directions)

Market and Clayton -- operate around turn onto Market and also from Market onto Clayton

DeHaro -- Mariposa to 23" Street. (Note: this is a 21% grade.)

23 Street -- Indiana to Pennsylvania (both directions - without contacting road with
chassis) Note: this determines straight-on approach, break over, and
departure clearances.

Mansell Street -- Mansell at San Bruno is the exact location. This determines departure
angle clearance.

Rhode Is. & 26" St -- negotiate southbound turn onto 26™ without contacting road with chassis.

Note: this determines front-left side chassis clearance through left hand turn.

2" Street at Folsom-- Negotiate westbound turn onto Folsom, as tight as possible, without
contacting road with chassis. Note: this determines rear-right side
chassis clearance through right hand turn.

Locations of 30-ft Travelled Routes:
The following SFMTA passenger routes will be utilized by the bus specified herein. The
Contractor is to review the following passenger routes for performance criteria:

35 - EUREKA

36 — TERESITA

37 - CORBETT
39 - COIT
56 — RUTLAND
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1.5 AUDIBLE NOISE LEVEL CONTROL

SFMTA strongly prefers that each Coach have a low level of exterior/interior noise and, as a
design goal, that each Coach be significantly quieter than the specification allows.
Instrumentation and other requirements shall conform to SAE Standard J366, except that the
two- (2) dBA tolerance is not allowed. The contractor shall develop a test plan for validating the
noise levels based on the following criteria. This plan shall be presented to SFMTA for review
and approval. The tests shall be configured to be conducted with the Coach loaded to SLW.
CDRL

1.5.1 Interior Noise

The Contractor shall use testing procedures in accordance with the Altoona Interior Noise Test
to measure the noise levels under the following conditions: a) when bus is stationary with 80
dBA white noise on the left side exterior of the bus; b) bus accelerating at full throttle from 0-35
mph; and c) observe vibrations/rattles with bus operating at various speeds from 0-55mph.

TABLE15.1

OPERATING MODE Maximum Allowable At Any Seat Maximum Allowable at

Location in Passenger Area Operator Seat
Stationary w/80dBA 55 dBA 52 dBA
75 dBA with AC OFF
(0-35 mph) 80 dBA 78 dBA with AC ON
Vibration/Rattles none none

1.5.2 Exterior Noise

The Contractor shall use exterior noise testing procedures in accordance with the Altoona Noise
Test to measure the exterior noise levels when a bus is operating at all three conditions.

TABLE 1.5.2
OPERATING MODE (Curb Side) MAXIMUM ALLOWABLE
Pull-away test 72 dBA
Curb idle test w/AC ON 68 dBA
Full Throttle from 35 mph 72 dBA

1.6 ELECTRONIC NOISE CONTROL

Electrical and electronic sub-systems and components on the Coaches shall not emit
electromagnetic radiation that will interfere with on-board equipment, fare collection, telephone,
radio, TV reception or be susceptible to R.F.I./E.M.I., and shall not be affected by external
sources of R.F.I./E.M.I (Reference Section 7.13, Electrical and Electronic Noise).

1.7 COMPONENT PROTECTION AND OVER-RIDE

All major components of the propulsion system shall be monitored for proper operation, and
shall be provided with automatic shut-down features that will protect the components from
damage in the event of conditions such as over-speed, over-temperature, overload, or short
circuit. Such shutdown features shall be tied to warning lights in the driver’s area, and to fault
codes logged in the diagnostic system. The components that must be protected in this way

Overall Requirements, 12
n:\ptc\as2017\1000419\01220919.docx



CONTRACT NO. SFMTA-2017-45 TECHNICAL SPECIFICATIONS
30-Foot Low Floor Diesel Hybrid or Electric Coaches

include, but may not be limited to: APU and its major subsystems (including engine, emissions
control equipment, and propulsion system generator), traction motor(s), power electronics, and
energy storage units (as applicable). Such automatic shut-down features shall be capable of
being overridden in order to allow the Vehicle to be safely moved a short distance (for example:
out of the flow of traffic). The over-ride feature shall be activated by a guarded momentary
contact switch located at the driver’'s position.

The control system shall be designed so that components that are mechanically connected to
the rear wheels shall be prevented from over-speeding. This shall be accomplished
automatically, without operator intervention, through a Vehicle speed limiting control system. As
an example, accelerator application shall be progressively reduced and/or regenerative braking
shall be progressively applied to prevent the drive motor system from over-speeding.

1.8 SHOCK HAZARDS

Casual contact with components that have a sufficient voltage potential (EMF) to cause bodily
injury shall not be possible. No passenger, driver, or passerby shall be able to contact such
equipment.

Electrical systems and equipment shall conform to the applicable SAE standards and/or
recommended practices for electric/hybrid Vehicles (including, J1673, J1718, J1742, J1766,
J1797, J1798, J2344, J2293). The electrical system shall also conform to SAE standards for
wiring (J1654 and J1673) and connectors (J1742).

There should be no high voltage areas within the passenger compartment. For maintenance
purposes, all devices that contain high-voltage circuits (maximum circuit operating voltages
above 50V) shall be contained within protective enclosures or enclosed Coach body
compartments that are either non-conductive or have been coated with SFMTA approved non-
conductive insulation. CDRL

All access covers for such enclosures and compartments shall be permanently labeled with a
warning and the voltage, for example "DANGER-> 600 VOLTS DC". All high voltage wiring and
equipment shall be shielded by access covers, requiring the removal of at least one bolt, screw,
or latch. It shall not be possible to contact high voltage devices with the access covers closed.

Appropriate warning signs and labels shall be used to alert maintenance personnel and/or
emergency crews to the presence of high voltage batteries and cabling within the Coach. All
visible high voltage equipment or conductors shall be identified with a “HIGH VOLTAGE”
marking. The diesel hybrid or electric Coach should be clearly marked “HYBRID (or
ELECTRIC) VEHICLE” on the exterior.

Energy storage box enclosures shall be properly grounded and considered part of the chassis
ground. Ground fault protection circuits shall be provided to ensure insulation integrity between
the high voltage circuit components and the Coach chassis. Circuit breakers and/or fuses (or
approved equal) shall be provided to effect electrical isolation of components and systems
(including the energy storage unit) in the case of a short circuit and/or excessive current draw.
In the case of battery isolation, the disconnecting contactors shall be located as close as
possible to the positive and negative output of the energy storage unit. A means for informing
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the operator of the loss of high voltage ground isolation shall be provided by proper
annunciation on the dashboard with visual and audible signals in a phased warning and
shutdown. CDRL

High voltage cables and wires shall be installed in the dedicated harnesses, wire conduits, or
raceways. High voltage wires and harnesses shall be permanently identified with the use of
orange color per SAE specifications.

Low voltage systems should be independent of high voltage systems, so that emergency
lighting, cameras, and all other accessories remain operable in the event of a high voltage
system failure.

The Contractor shall provide specific safety precautions and procedures in the service manuals
to enable maintenance personnel to safely access doors and covers on inverters, converters
and other energy storing devices. Doors and covers shall utilize square Coach “door key”
latches allowing for commonality among other doors on the Coach. CDRL

The energy storage system enclosure, inverter(s), converter(s), main switch group, Propulsion
Control System (PCS) and traction motor terminal covers shall all be labeled with “HIGH
VOLTAGE WARNING” labels.

The energy storage system, inverter(s), converter(s), main switch group, PCS, traction motor
and propulsion system generator shall be enclosed or covered to prevent casual contact. The
PCS enclosure shall have a mechanical interlock to ensure that the high voltage connections
are disconnected before the enclosure is opened. The energy storage unit shall be stored in a
sealed container(s).

The traction (energy storage) batteries will remain a live power source when the traction battery
storage box cover is removed. The distance between main terminals shall be beyond the
mechanics reach to minimize potential problems. Energy storage modules shall be properly
secured to withstand road vibrations and designed to ensure that their terminals do not come in
contact with any part of the Coach body or storage box and are not ejected, or leak, even under
severe crash conditions. Module terminals shall under no circumstances be able to come into
contact with the storage box lid.

The storage box must be sealed to the extent practical while being well ventilated and kept
within acceptable operating temperatures by a thermal management system. If the low voltage
battery is removed from the Coach, all high voltage should be isolated within the battery boxes,
regardless of the position of the master switch.

1.9 MASTER DISCONNECT

Coaches shall be equipped with a master disconnect switch that interrupts all high voltage
power. If the master disconnect switch is in the “Off’ position, there will be no high voltages
present outside of the battery enclosures. The master disconnect switch shall be capable of
being locked in the “OFF’ position. The purpose and function of the switch shall be clearly and
permanently marked so as to be easily understood by an individual unfamiliar with electric
Vehicles. The switch shall be readily accessible to maintenance and emergency service
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personnel but shall not be located in areas that can be readily accessed by passengers. The
design of this switch shall provide for both remote operation and/or hand operation, and include
physical lock-out/tag-out features for maintenance.

1.10 ELECTRO-MAGNETIC INTERFERENCE (EMI)

EMI requirements evaluation shall be performed to identify the following criteria:

1. Acceptable levels of radiated emissions from the Coach both in low frequency
(30Hz-30kHz) and RF frequency (30kHz-100mHz) ranges shall be identified. A report
shall be submitted to SFMTA utilizing the guidelines of MILSTD—461 and/or SAE-J551
that identifies known properties of existing SFMTA approved devices, such as:
portable/mobile radios, PA systems, fare collection, multiplex and door control systems
have been tested and approved.

2. RF susceptibility levels. Latest guidelines of MILSTD-461 and/or SAE-J551, as well as
known properties of existing SFMTA devices, such as: radios, PA systems, fare collection,
door control shall be included

3. Electromagnetic compatibility between the various electrical and electronic devices
mounted on the hybrid or electric Coach shall be ensured by utilizing established EMC
containment techniques, such as proper shielding, grounding, filtering, signal wiring
separation, switching frequency management.

4. Adequate EMI/EMC testing shall be conducted by analysis only on the individual
components and on the finished Coach to prove that design goals for EMI/EMC

are met.
5 A summary report shall be delivered to SFMTA covering items 1-4 with problem
areas identified. CDRL

111 PROTOTYPE

The Contractor shall produce and deliver to SFMTA a prototype Coach that is entirely
representative of a production unit. The prototype shall undergo qualification testing in order to
verify that the requirements of these specifications have been met. The format for qualification
testing shall be determined by SFMTA. CDRL

The testing shall include the utilization of worn SFMTA tires so as to simulate worst-case
maneuverability conditions. SFMTA shall notify the Contractor in writing of change orders and
the specific areas in which the prototype does not comply with the specification no later than 90
working days after the prototype has successfully completed its evaluation period. .

Any failure by SFMTA to detect any Defects or omissions in this review shall in no way relieve
the contractor from fully complying with the contract documents.

Prototype Coach shall be brought up to the final production Coach configuration in all respects
at no additional cost to SFMTA, except as may be agreed by change orders. An emphasis will
be placed on testing and evaluating new technologies, which may present challenges to the
manufacturer and SFMTA.
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112 ALTOONA TESTING

Prior to acceptance of first Coach, the structure of the Coach shall have undergone appropriate
structural testing and/or analysis, including FTA required Altoona testing, to ensure adequacy of
design for the urban transit service. Any items that required repeated repairs or replacement
must undergo the corrective action with supporting test and analysis. A report clearly describing
and explaining the failures and corrective actions taken to ensure any and all such failures will
not occur shall be submitted to SFMTA. CDRL

A manufacturer whose Coach is involved in a structurally related fleet failure in any transit
property in the U.S. or Canada in the last ten years must have completed the detailed
investigation of the failure and the detailed structural analysis of the complete Coach structure to
rule out any effect on any part of the structure. All failures involving basic body, structure, axles,
and suspension are included as structural related failures for purposes of this specification. If
the apparent responsive manufacturer's Coach has been involved in a structurally related fleet
failure, that manufacturer shall submit the report to SFMTA project manager for review with the
initial proposal.

The investigation of failure and structural analysis must be carried out by a reputable,
independent Transit Industry Consultant and shall not only be limited to Finite Element Analysis
(FEA) but be confirmed by actual track test with suitable time concentration, to prove ability of
modified structure to perform for the specified 500,000 miles in the SFMTA operating conditions.
The report shall include all models and access to the software used to solve the model. Clear
comparisons of the design, and improvements must be shown both in the report and the
provided model. SFMTA reserves the right to approve the consultant prior to work performance.
The report submitted to SFMTA must be detailed and must include proof of accuracy of the
SFMTA'’s operational conditions. CDRL

A copy of the Altoona test shall be provided.

1.13 MATERIALS

All materials used in construction of the Coach and all its parts shall conform in all respects to
American Society of Testing Materials (ASTM), Society of Automotive Engineers (SAE), and
industry recognized standards. Materials used shall be duplicated in manufacture, design, and
construction on each Coach (Reference Section 8.1, MATERIALS).

1.14 CORROSION RESISTANCE

The Coach shall resist corrosion from atmospheric conditions, road chemicals, salt and other
commonly encountered corrosive substances. It shall maintain structural integrity and maintain
nearly original appearance throughout its service life, provided it is maintained by SFMTA in
accordance with the procedures specified in the service manual (Reference Section 2.1.8,
Resistance to Corrosion).

1.14.1 Electrolyte Spills

Battery boxes shall be designed to prevent all battery fluids from entering the passenger
compartment during a Vehicle crash.
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1.15 WORKMANSHIP

Workmanship shall be of the best grade and shall conform in all respects to the best practice in
the industry. Welding procedures, welding materials, and qualifications of welding operators
shall be in accordance with the standards of the ASTM and the AWS. Work performed outside
the U.S. must conform to U.S. welding standards as approved by SFMTA (Reference Section
8.2, OVERALL WORK QUALITY).

All lines, cables, hoses shall be properly routed, supported and secured with adequate
clearance to mitigate any potential rubbing, ruptures, shorts, etc.

116 MAINTAINABILITY

As a goal, relative accessibility of components, measured in time required to gain access, shall
be inversely proportional to frequency of maintenance and repair of the components (Reference
Section 11.5, MAINTAINABILITY).

1.16.1 Maintenance and Inspection

Scheduled maintenance or inspection tasks as specified by the Contractor shall be within the
prevailing industry practices and subject to SFMTA approval (Reference Section 11.5.4,
Maintenance and Inspection).

1.16.2 Electronic Components

Electrical subsystems shall consist of replaceable units so that each major component,
apparatus panel, or wiring harness is easily repairable or replaceable with standard hand tools
or by means of connectors (Reference Section 7.5, ELECTRICAL COMPONENTS).

Contractors shall provide detailed drawings with part numbers and the latest revision number,
detailing the manufacturer of electrical components, controls, in addition to testing and repair
procedures. This should include but not be limited to schematics, PCB layout drawings, software
listings, operation and maintenance (with detailed theory of operation) manuals.

The Coach shall have a self-diagnostic system for the purpose of self-testing and fault isolation
such that a 4M mechanic in the field should be able to isolate a failure to a single removable
component in less than 30 minutes. Contractor shall identify during design review those
systems that cannot be diagnosed in less than 30 minutes. The number of pieces of equipment
required to locate a fault shall be minimized. All special test equipment required to locate a fault
or test equipment function shall be supplied by the Contractor.

Shop test equipment shall be supplied for the purpose of testing, trouble-shooting, and
calibrating individual electrical assemblies. Test equipment shall be compatible with SFMTA's
maintenance facilities. Testers shall be able to isolate a failure to a component or component

grouping.

All the supplied testers described above will be accompanied by documentation to allow SFMTA
personnel to operate and repair them. This should include but not be limited to schematics,
software listings, operation and maintenance manuals.
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1.16.3 Interchangeability

Components with identical functions shall be fully interchangeable. These components shall
include, but not be limited to, passenger window hardware, interior trim, step treads, lamps,
lenses, and seat assemblies. Components with non-identical functions shall not be, or appear
to be, interchangeable. Reference Section 5F, Part V, Agreement. Volume 1.

1.17 FIRE SAFETY

The Coach shall be designed and manufactured in accordance with all applicable fire safety and
smoke emission regulations. These provisions shall include the use of fire-retardant/low-smoke
materials, fire detection systems, firewalls, and facilitation of passenger evacuation.

All materials used in the construction of the Passenger Compartment of the Coach shall be in
accordance with the Recommended Fire Safety Practices defined in FTA Docket 90, latest
version or document superseding Docket 90. Materials entirely enclosed from the passenger
compartment, such as insulation within the sidewalls, need not comply. In addition, smaller
components and items, such as seat grabrails, switch knobs and small light lenses, shall be
exempt from this requirement.

A fire retardant barrier or coating between the energy storage unit and storage box and the
Coach itself should be used to prevent, or at the very least delay, the spread of fire. A fire
suppression system shall be installed. This system shall be a dry chemical suppression system.

Battery box materials that are compatible and non-reactive with the battery electrolytes shall be
used. Non-conductive storage box, or one coated with non-conductive materials, shall be used.

Battery overheat, fire or smoke conditions in the battery compartment shall actuate a visual and
audible alarm at the operator’s control panel. The specific type of alert shall be indicated to the
operator. The alarm shall have a distinguishing audible level and configuration. The visual and
audible alarm shall be approved by SFMTA. CDRL

A warning notice will be provided within the battery compartment and on the outside of the
Coach NOT to pour water on the battery equipment in case of fire. Appropriate instructions will
be posted.

Fire detection / suppression systems shall be provided, including inside the battery box, to
reduce the risk of the fire from spreading to other parts of the Vehicle (Reference Section 5.11,
FIRE DETECTION / SUPPRESSION).

1.18 NEW COMPONENTS

All components not manufactured by the Contractor and required or selected by SFMTA that are
not standard equipment on the Coach shall have the design, installation, and integration
certified by the component/subcomponent manufacturer to ensure proper installation of the unit.
Contractor shall assume primary responsibility for systems integration. SFMTA requires that a
representative from the component/subcomponent manufacturer certify the design and
installation. Certifications shall be provided to SFMTA prior to delivery of the prototype Coach.
Certifications shall clearly indicate that the installation and application of the
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component/subcomponent meets the installation and operational guidelines of the manufacturer
and has been approved by the manufacturer’s representative. The component manufacturers
shall certify the following major component installations:

e Engine

Emission control devices

Steering and Hydraulic System

Brakes and Air System

Traction Motor

Electric Drive System Generator
Propulsion Control System

Energy Storage and Management System
Destination Sign and Voice Annunciation System
Heating and Ventilation System

Fire Detection / Suppression System
Video Surveillance System

Cooling System

Paint

Axles

Passenger Doors

Suspensions

Wheel Chair Ramp
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2 BODY

21 BODY STRUCTURE

The Coach shall have a clean, simple design, primarily derived from Coach performance
requirements and passenger service criteria established in these specifications. The body and
under-structure shall be built as an integral unit reinforced at points of stress and concentration.
The exterior and body features, including grilles and louvers, shall be shaped to allow complete
and easy cleaning by SFMTA’s automatic Coach washers without snagging washer brushes or
retaining water and dirt. The body and windows shall be sealed to prevent leaking of air, dust,
or water under normal operating conditions and during cleaning in automatic Coach washers for
the service life of the Coach. The windows, hatches, and doors shall be able to be sealed.
Accumulation on any window of spray and splash generated by the Coach wheels on a wet road
shall be minimized.

The entire Coach shall negotiate through all established SFMTA motor Coach infrastructure
(including but not limited to: fueling areas, Coach maintenance and storage areas, body shop
areas, and tire shop areas) without coming in contact with any part of the facilities or its
attachments, or having any clearance issues.

Body materials shall be selected and the body fabricated for easy replacement and repair, to
reduce maintenance, extend durability, and provide consistency of appearance throughout the
service life of the Coach.

The passenger compartment shall be separated by fire-resistant bulkheads. This bulkhead shall
preclude or retard propagation of a traction motor or an electric storage system compartment
fire into the passenger compartment and shall be in accordance with the Recommended Fire
Safety Practices defined in FTA Docket 90A, dated October 20, 1993. Only necessary openings
shall be allowed in the bulkhead, and these shall be fire-resistant. Any passageways for the
climate control system air shall be separated from the electric drive system by fire- resistant
material. Piping through the bulkhead shall have fire-resistant fittings sealed at the bulkhead.
Wiring may pass through the bulkhead only if connectors or other means are provided to
prevent or retard fire propagation through the bulkhead. Service access panels in the bulkhead
shall be fabricated of fire-resistant material and secured with fire-resistant fasteners. These
panels, their fasteners and the bulkhead shall be constructed and reinforced to minimize
warping of the panels during a fire that will compromise the integrity of the bulkhead.

Detailing shall be kept simple. Add-on devices and trim shall be minimized and, where
necessary, integrated into the basic design.

211 Strength and Fatigue Life

The basic structure shall be designed so that fatigue damage will not occur during the service
life of the Coach. The structure shall also withstand, without permanent deformation or damage,
impact and inertial loads due to street travel during normal SFMTA service throughout the
Coach's service life. Contractor shall test the prototype Coach at GVWR utilizing strain gauges
to determine the weak points and fatigue life analysis of the basic structure. The strain gauges
shall be placed in accordance with the indicated high stress areas predicted by the
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computerized Finite Element Analysis (FEA). The FEA testing procedure shall be approved by
SFMTA. Copies of all analysis and testing shall be submitted to SFMTA for review and
acceptance. CDRL

The Contractor may submit relevant test reports or previous FEA data, with similar Coach
structure, to SFMTA for review and approval. It is at the discretion of the SFMTA to relieve the
Contractor’s responsibility performing the strain gauge testing with the FEA.

2.1.2 Distortion

The Coach, at GVWR and under static or dynamic conditions, shall not exhibit deformation or
deflection that will damage panels or structural members or impair operation of doors, windows,
or other mechanical elements. Static conditions include the Vehicle at rest with any one wheel
or dual set of wheels on a six (6) inches curb or in a six (6) inches deep hole. Dynamic
conditions include operation on a variety of road surfaces at prudent speeds up to the maximum
for each type of Coach and road irregularities such as chuckholes and railroad level crossing.

2.1.3 Crashworthiness

The Coach body and roof structure shall withstand a static load equal to 150 percent of the curb
weight evenly distributed on the roof with no more than a six (6) inches reduction in any interior
dimension. Windows shall remain in place and shall not open under such a load, but shall be
easily opened when used as emergency exits.

Exterior panels below 3 feet from the ground and their supporting structural members shall
withstand a static load of 2,000 pounds applied perpendicular to the Coach anywhere below the
3 feet height by a pad no larger than five (5) inches square. This load shall not result in
deformation that prevents installation of new exterior panels to restore the original appearance
of the Coach. Components located behind these panels cannot be damaged by this test
method.

The Coach structure shall withstand a 25 mph impact by a 4,000 pounds automobile at any
point with no more than three (3) inches of permanent structural deformation at seated
passenger hip height. This impact shall not result in sharp edges or protrusions into the Coach
interior.

The Contractor shall demonstrate compliance by relevant test results or by dynamic FEA, per
the requirements in section 2.1.1.

2.1.4 Resonance

Structure, body, and panel bending mode frequencies, including vertical, lateral, and torsional
modes, shall be sufficiently removed from all primary excitation, and major harmonic
frequencies to minimize audible, visible, or sensible resonant vibrations during service.

21.5 Towing

Fixed towing devices shall be provided on each end of the Coach. The towing devices shall
withstand, without permanent deformation, tension loads up to 1.2 times the curb weight of the
Coach within 20 degrees of the longitudinal axis of the Coach. The rear towing device(s) shall
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not provide a toehold for unauthorized riders. The front towing devices shall allow attachment of
a rigid tow bar and shall permit lifting of the Coach, at curb weight, by the towing devices and
the tow bar until the front wheels are clear of the ground. The method of attaching the tow bar
shall be approved by SFMTA. CDRL

Each towing device shall accommodate a crane hook with a one (1) inch throat. Any
specialized towing adapters for emergency road service and quick Coach recovery by
contracted towing companies shall be approved by SFMTA and the contracted towing company.

CDRL

2.1.6 Jacking and Hoisting

Jacking pads, located on the axle or suspension near the wheels, shall permit easy and safe
jacking of the Coach, at curb weight, with a common ten (10) inches high jack or a ten (10) ton
floor jack. Such jacking shall occur, when the Coach is on a level, hard surface, without the
mechanic having to crawl under any portion of the Coach. Jacking from a single point shall
permit raising the Coach sufficiently to remove and reinstall a wheel and tire assembly. Jacking
and changing any one tire shall be completed by a 4M mechanic in less than 30 minutes. The
Coach shall withstand such jacking at any one or any combination of wheel locations without
permanent deformation or damage.

The Coach axles and/or jacking plates shall accommodate the lifting pads of SFMTA'’s hoist
system. Jacking plates, if used as hoisting pads, shall be approximately 5 by 5 inches, with a
turned-down flange not less than 1/2 inch deep on each side. The “turned-down” flange can be
of welded, bent or cast construction. Other pads, or the Coach structure, shall support the
Coach on jack stands independent of the hoist. Hoist adapters, if required, shall be supplied by
the Contractor for each in-ground hoist.

2.1.7 Exclusion of Water

The Coach shall be designed to assure that the underside, wheel houses, floor, exterior body,
windows, passenger doors, roof ventilators, lamps, access doors, and other openings do not
admit water into the interior of the Coach or into any compartments covered by exterior doors
during operation. Any equipment compartment located inside the Coach shall be sealed to
prevent water entry.

SFMTA requires that each Coach be water tested in the contractor's manufacturing facility
before shipment to San Francisco. The Contractor shall propose a water test method for
SFMTA approval that includes a 15 minute duration water test. CDRL

The proposed water test shall include duration of test, rate of water flow, amount and
placement of nozzles, and nozzle pressure/pattern. Each Coach shall be water tested.
Coaches, which fail any part of the test shall be repaired and fully re-tested until they pass. Use
of sealers, externally applied to already attached components to meet the water test
requirement, is prohibited. All exterior hardware must be installed. No temporary sealing
methods can be used.
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Any leaks found during this test shall be repaired by the Contractor, who will also make
appropriate corrections in the assembly line and factory water test.

2.1.8 Resistance to Corrosion

The Coach shall resist corrosion from atmospheric conditions, road chemicals, salt, graffiti
removal chemicals, commercial cleaning solutions, and other commonly encountered corrosive
substance. It shall maintain structural integrity and maintain nearly original appearance
throughout its service life, provided it is maintained by SFMTA in accordance with the
procedures specified in the service manual. Materials exposed to the elements and all joints
and connections of dissimilar metals shall be either corrosion proof or protected from galvanic
corrosion. The corrosion inhibitor shall be non-flammable and the application shall be approved
by SFMTA. CDRL

All interior and exterior stainless steel hardware shall be of approved grades. Representative
samples shall withstand a 2-week salt spray test in accordance with ASTM Procedure B-117
with no visual or structural detrimental effects and no significant structural degradation or weight
loss over one (1) percent for other members or components.

22 EXTERIOR

Exterior protrusions greater than 1/2 inch and within 80 inches of the ground shall have a radius
no less than the amount of the protrusion. The right side and left side mirrors, required lights
and reflectors are exempt from this requirement. Grilles, doors, bumpers, and other features on
the sides and rear of the Coach shall be designed to minimize the ability of unauthorized riders
to secure toeholds or handholds.

2.21 Strength and Installation

Exterior panels that are 3 feet above the road may be structural components. Exterior panels
below 3 feet shall be easily removable and replaceable.

2.2.2 Rain Gutters

Gutters shall be provided to prevent water flowing from the roof onto side windows and doors.
When the Coach decelerates, accelerates, coasts, or stops, the gutters shall not drain onto the
windshield or operator's side window, or into the door boarding area. Cross sections of the
gutters shall be no less than 1/4 square inch. Contractor shall demonstrate compliance with this
section during prototype review.

2.2.3 License Plate Holders

Provisions shall be made to mount standard U.S. license plates on the front and rear of the
Coach. License plates shall be mounted so that they can be cleaned by SFMTA'’s automatic
Coach washing equipment without being caught by the brushes. License plates and mountings
shall not provide toeholds or handholds for unauthorized riders. The rear license plate shall be
illuminated.
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2.2.4 Bicycle Rack

The Contractor shall install a 3-bicycle rack on the front bumper of the Coach. These shall be of

the front-loading type. The mounting of the bicycle rack to the Coach shall be designed in a

manner that the rack can be easily removed in the event the Vehicle needs to be towed. The

Contractor shall submit details of installation to SFMTA for approval during design review.
CDRL

A dash mounted bike rack deployment indicator light, clearly visible to the operator at all times
shall be installed.

2.2.5 Finish and Color

Coach exterior shall be painted in silver (Colors and Paint Specifications are given in 0 Material,
Colors, and Finishes.). Top portion of the bus shall be paint, not decal. The Contractor shall
furnish anti-graffiti/'vandalism treatment for SFMTA approval. CDRL

All exterior surfaces shall be smooth and free of visible fasteners, wrinkles and dents. Exterior
surfaces shall be properly prepared as required by the paint system supplier prior to application
of paint to assure a proper bond between the basic surface and successive coats of original
paint for the service life of the Coach. Body filler materials may be used for surface dressing,
but not for repair of damaged or improperly fitted panels. Exterior shall be finished with lead-
free Axalta Imron Elite, PPG Delta DBHS 2.7 VOC or approved equal in accordance with the
paint manufacturer's recommendations. All paint used shall be lead free.

2.2.6 Fender Skirts

Fender skirts of flexible rubber shall be included in wheel housing. Fender skirts shall be
unbreakable and easily replaceable. Wheels and tires shall be removable with the fender skirts
in place.

2.2.7 Splash Aprons

Splash aprons composed of composition or rubberized fabric at least 1/4 inch thick shall be
installed behind each wheel and shall extend downward to within three (3) inches of the road
surface. Apron widths shall be no less than tire widths. Splash aprons shall be bolted to the
Coach under structure. Splash aprons and their attachments shall be inherently weaker than
the structure to which they are attached. Splash aprons and their attachments shall not be
included in the road clearance measurements. Additional splash aprons shall be installed
where necessary to protect Coach equipment, including but not limited to the full width of the
Coach immediately behind the front and rear axles

2.2.8 Windshield Wipers and Washers

The Coach shall be equipped with a Sprague or approved equal, electric powered, continuously
variable speed windshield wiper for each half of the windshield, with separate controls for each
side. At 50 mph, no more than ten (10) percent of the wiped area shall be lost due to windshield
wiper lift. Both wipers shall park along the center divider of the windshield. Windshield wiper
motors and mechanisms shall be easily accessible for repairs or service, mounted with
mechanical fasteners, and removable as individual units from the exterior of the Coach. The

Body, 5
n:\ptc\as2017\1000419\01220919.docx



CONTRACT NO. SFMTA-2017-45 TECHNICAL SPECIFICATIONS
30-Foot Low Floor Diesel Hybrid or Electric Coaches

information supplied for service and repair shall encompass the individual sub-assemblies to the
lowest point of detail including the printed circuit boards of the sub-assemblies.

The windshield washer system shall deposit washing fluid on the windshield and, when used
with the wipers, shall evenly and completely wet the entire wiped area.

The windshield washer system shall have a minimum of two (2) gallons reservoir located for
easy refilling. A location inside the Coach near the front step is permissible. Access shall be
provided through a spring-loaded paddle door. Reservoir pumps, lines, and fittings shall be
corrosion resistant, and the reservoir itself shall be translucent for easy determination of fluid
level. No equipment shall be located beneath the reservoir.

2.29 Service Compartments and Access Doors

SFMTA prefers conventional doors with stainless steel piano hinges for access to the engine (as
applicable) compartment (APU and propulsion system) and all auxiliary equipment
compartments. Access openings shall be sized for easy performance of tasks within the
compartment, including tool-operating space. All handles shall be flush with, or recessed into,
the body contour and shall be sized to provide an adequate grip for opening. Springs and
hinges shall be corrosion resistant and shall last for the Coach's service life. Keys for all exterior
service access shall have a square male end which matches the door locking mechanism.

2.29.1 Access Doors

Access doors shall be of rugged, corrosion-resistant metal construction and shall maintain
mechanical integrity and function under normal operations throughout the service life of the
Coach. They shall close flush with the body surface, and be prevented from coming loose or
opening during transit service or Coach washing operations. Access doors when open, shall not
restrict access for servicing other components or systems. SFMTA prefer to have the curbside
and roadside compartment access doors to be mounted to horizontal hinges so that they will
fold up and out of the way

Access doors shall be retained in the open and close positions with over-center gas-filled
springs, without the use of latches except for electrical and radio compartments. Doors smaller
than 36 square inches shall be retained in the open and close positions by over-center springs.
A thumbhole shall be provided on such doors to facilitate opening and closing.

2.29.2 Engine or Motor Compartment

The rear maintenance door, and both rear side maintenance doors shall be easily opened by
one person. Engine oil (as applicable), and traction motor fluid shall be checked and added
through the maintenance compartment doors. Engine (as applicable), and traction motor
coolant shall be checked and added through a paddle door located on the roadside of the
Coach. All maintenance access doors shall be locked with 5/16-inch square tool.

2293 Low Voltage Battery Compartment

The low voltage or auxiliary battery compartments (as applicable) shall be constructed of 304
stainless, polyethylene or approved equal. The battery shall be located under the floor on the
street side of the Coach, vented and self-drained, and prevent accumulation of debris on top of
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the batteries. It shall be accessible only from the outside of the Coach. All components within
the battery compartment, and the compartment itself, shall be protected from damage or
corrosion from the electrolyte. The inside surface of the battery compartment's access door
shall be electrically insulated. Battery terminals shall under no circumstances be able to come
into contact with the storage box lid. Batteries shall be properly secured to withstand road
vibrations and designed to ensure that their terminals do not come in contact with any part of the
Coach body or storage box and are not ejected, or leak, even under severe crash conditions.
Batteries shall be mounted in trays that are constructed of 304 stainless, polyethylene with a
304 stainless sub-frame, or approved corrosion resistant materials to resist corrosion and shall
easily slide out of the body for service or replacement. Low voltage systems should be
independent of high voltage systems, so that emergency lighting, cameras, and all other
accessories remain operable in the event of a high voltage system failure. If the low voltage
battery is removed from the Coach, all high voltage should be isolated within the battery boxes,
regardless of the position of the master switch.

2294 Electronic Equipment Compartment
The Contractor shall provide a secured enclosure for the equipment. Location and design shall
be approved by SFMTA. CDRL

2.2.10 Bumper System

Bumpers shall be Romeo Rim High Energy Level Polymer (HELP) bumpers or approved equal,
adapted to the Coach provided, and installed to meet the performance requirements of these
Technical Specifications. Bumpers shall provide impact protection for the front and rear of the
Coach up to 26 inches above the ground. The bumpers shall wrap around the Coach without
exceeding allowable Coach width. Bumper material shall be corrosion resistant. Visible
surfaces shall be black. These qualities shall be sustained throughout the service life of the
Coach. Support and backing of the resilient portion of the bumper shall be made from materials
and mounted in a manner, which protects the Coach in the event of an accident. A steel or
reinforced aluminum sub-frame shall be used.

2.210.1 Front Bumper

No part of the Coach, including the bumper, shall be damaged as a result of a five (5) mph
impact of the Coach at curb weight with a fixed, flat barrier perpendicular to the Coach's
longitudinal centerline. The bumper shall return to its pre-impact shape within ten (10) minutes
of the impact. The energy absorption system of the bumper shall be independent of every
power system of the Coach and shall not require service or maintenance in normal operation
during the service life of the Coach. The flexible portion of the bumper may increase the overall
Coach length specified in (Section 1.2, DIMENSIONS) by no more than six (6) inches.

2.2.10.2 Rear Bumper

No part of the Coach, including the bumper shall be damaged as a result of a two (2) mph
impact with a fixed, flat barrier perpendicular to the longitudinal centerline of the Coach. The
bumper shall return to its pre-impact shape within ten (10) minutes of the impact. When using a
yard tug with a smooth, flat plate bumper two (2) feet wide contacting the horizontal centerline of
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the rear bumper, the bumper shall provide protection at speeds up to five (5) mph, over
pavement discontinuities up to two (2) inches high, and at accelerations up to two (2) mph/sec.

The rear bumper or bumper extensions shall not offer footholds to unauthorized riders. The
bumper extensions shall not hinder service and shall be faired into the Coach body with no
protrusions or sharp edges. The bumper shall be independent of all power systems of the
Coach and shall not require service or maintenance in normal operation during the service life of
the Coach. Any flexible portion of the bumper may increase the overall Coach length specified
in Section 1.2, DIMENSIONS, by no more than six (6) inches.

2.3 INTERIOR TRIM, PANELING AND ACCESS

Materials shall be selected on the basis of ease of maintenance, durability, appearance, safety,
flammability, and tactile qualities. Trim and attachment details shall be kept simple. Trim shall
be secured to avoid resonant vibrations under normal operational conditions. Panels shall be
reinforced to resist buckling, flexing, drumming, vandalism, and other rigors of SFMTA Coach
service. They shall permit easy removal of paint, greasy fingerprints, and ink from felt-tip pens,
resistant to scratches and markings, and easily replaceable and tamper resistant.

All interior surfaces below the lower edge of the windows or windshield shall be shaped so that
objects placed on them fall to the floor when the Coach is parked on a level surface. The entire
interior shall be cleanable with a hose, using a liquid soap attachment. Interior mullion trim,
moldings, and trim strips shall be textured stainless steel or anodized aluminum. Individual trim
panels and parts shall be interchangeable. Untrimmed areas shall be painted and finished to
the quality described in Section 2.2.5, Finish and Color. The Contractor shall furnish samples of
anti-graffiti’'vandalism treatment for SFMTA approval. . CDRL

2.3.1 Divider and Side Trim Panel

Divider panels of 1/4 inch melamine or approved equal material that matches the sidewalls shall
be provided as required at the rear of the entry stepwell and at the front and rear of the exit
stepwell(s). Surfaces of the divider panels shall be per Attachment 3, Materials, colors and
Finishes.

These dividers may be mounted on the sidewall or floor, and shall project toward the aisle no
farther than passenger knee projection in longitudinal seats, the aisle side of the transverse
seats, or the edge of a stepwell. Divider panels shall not extend more than 10 inches higher
than the daylight opening of the side windows. Panels forward of longitudinal seats shall extend
to below the level of the seat surface. Dividers positioned at the doorways shall provide no less
than 2-1/4 inches of clearance between the divider panel and the opened door. The divider
panel and its mounting shall withstand normal kicking, pushing, and pulling loads from 200
pound passengers without permanent visible deformation.

Interior side wall panels shall be premium grade melamine-type paneling, backed with a
durable, moisture-resistant material no less than 1/10 inch thick. The material shall permit easy
removal of paint, greasy fingerprints, and ink from felt-tip pens. Panels shall be easily
replaceable without removing the window(s) and tamper resistant. They shall be reinforced, as
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necessary, to resist buckling, flexing, drumming, vandalism, and other rigors of transit Coach
service.

2.3.2 Rear Bulkhead

The rear bulkhead shall be paneled with premium grade melamine-type material, at least 1/16
inch thick, and trimmed with aluminum or stainless steel. The panels above the seat shall be
contoured to fit the ceiling, sidewalls, and seatbacks. Any air vents in this area shall be
designed to reduce trash or litter being thrown or drawn through the grille and shall be
reinforced to prevent bending by passengers. The air vents shall meet the requirements of
Section 2.3.6, Access Doors, if components requiring service are located behind the grille.

2.3.3 Headlining

Ceiling panels and the trim between the passenger windows and in the front end down to the
level of the lower daylight opening shall be premium grade 1/16-inch melamine. For ease of
graffiti removal, the surface shall be smooth and matte. The Contractor shall provide a proposal
of graffiti-resistant materials and also the graffiti removal solution. The specific color and
surface type shall be approved by SFMTA prior to production. . CDRL

Headlining shall be supported to prevent buckling, drumming, or flexing, and shall be
mechanically secured without loose edges. Headlining materials shall be treated or insulated to
prevent marks due to condensation where panels are in contact with metal members. Moldings
and trim strips, as required to make the edges tamper-proof, shall be aluminum or stainless
steel.

2.3.4 Front End

The entire front end of the Coach shall be sealed to prevent debris accumulation behind the
dash and to prevent the operator's feet from kicking or fouling wiring and other equipment. The
front end shall be free of hazardous protrusions. Paneling across the front of the Coach and
any trim around the operator's area shall be formed metal or reinforced fiberglass.

Formed metal dash panels shall be vinyl coated or painted and finished to the quality described
in Section 2.2.5, Finish and Color. Plastic dash panels shall be reinforced as necessary,
resistant to age discoloration and cracking, vandal resistant, and easily replaceable. All colored,
painted, and plated parts forward of the operator's barrier and below the upper daylight opening
shall be finished with a smooth, dull matte surface in a flat black color that matches or
coordinates with the Coach interior.

The dash will be constructed with metal support so components designated for dash mounting
are securely mounted to an underside panel. Mounting areas shall be pre-drilled and tapped.
The components shall be mounted to the underside panel using machine screws, or threaded
nutserts. The components are radio head, speaker, and sign programming controller.

2.3.5 Fastening

Interior panels shall be attached so that there are no exposed edges or rough surfaces. Panels
and fasteners shall not be easily removed by passengers but shall be easily replaceable when
necessary Self-tapping screws are not permissible for attachment of interior panels.
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2.3.6 Access Doors

Access for maintenance and replacement of equipment, shall be provided by panels and doors
that appear to be an integral part of the interior. Removal of fixtures or equipment that is
unrelated to the repair task to gain access should not be allowed. Contractor shall provide
access doors with lockable struts. All door hinges shall be of stainless steel piano-style type. All
interior access doors, panels and on the door actuator compartments shall be retained securely
with latches with self-contained tamper proof fasteners approved by SFMTA. CDRL

24 FLOOR

The floor deck shall be mounted securely on the structure to prevent chafing or horizontal
movement. The floor shall be retained by adhesives and 410 stainless steel fasteners. The
joints should be filled with adhesive and rough surface areas faired with Sika-force 7780 and
sanded smooth where required. Tapping plates used for the floor fasteners shall be no less
than the thickness of a standard nut, and all floor fasteners shall be secured and protected from
corrosion for the service life of the Coach. The floor deck shall be reinforced as needed to
support passenger loads. At GVWR, the floor should have an elastic deflection of no more than
0.60 inch from the normal plane. The floor shall withstand the application of 2.5 times gross
load weight without permanent detrimental deformation. The floor and treads, with coverings
applied, shall withstand a static load of at least 150 pounds, applied through the flat end of a 1/2
inch diameter rod with 1/32 inch radius, without permanent visible deformation.

The floor, as assembled, including the sealer, attachments, and coverings, shall be waterproof,
non-hygroscopic, resistant to wet and dry rot, resistant to mold growth, and impervious to
insects. All edges shall be sealed with a SFMTA approved sealer. CDRL

All gaps filled and ground flush with the floor. Sheets shall run the full width of the Coach.
Structural members shall support all joints. Use of parallel joints shall be minimized to the
extent practicable. Floor irregularities and joints shall not be visible after installation of floor
covering.

Plywood is not considered acceptable flooring for this procurement. The flooring shall be
composite material flooring, Milwaukee, or approved equal. Any de-laminations or bubbles
formed between the floor covering and the subfloor is not acceptable and reference Section
10.1.2, FIGURE 10-1 for the flooring warranty requirement.

241 Height

Height of the floor above the street shall be no more than 15 inches measured at the centerline
of the doors. The floor shall be essentially level from the front door to the rear door. If the floor
is raised at the rear axle, it shall have steps with risers no greater than 10-% inches. The step
method is preferred however a ramp with a slope may be acceptable to SFMTA.

24.2 Edges
Where the floor meets the walls of the Coach, the surface edges shall be blended with a circular
section of radius not less than one (1) inch, and a molding or cove shall prevent debris
accumulation between the floor and wheel housings.
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2.4.3 Floor Covering

Floor covering shall be Altro Transflor TFFG2704F “Rocket”, or approved equal. Floor covering
shall be nonskid, material that remains effective in all weather conditions and complies with all
ADA requirements. The floor covering, as well as transition of flooring material to the center
aisle and to the stepwell area, shall be smooth and present no tripping hazards.

The standee line shall be at least two (2) inches wide and shall extend across the Coach aisle
18 inches behind the front door area; and at the exit door area in line with the inward edge of the
opened door. This line shall be the same yellow color as the edge of the door area. Color shall
be consistent throughout the floor covering.

The floor covering shall closely fit the sidewall cove or extend to the top of the cove. The color
of the floor covering in the passenger compartment shall be the same as that in the vestibule.
Warning decals, “DO NOT STAND” should be inlay at each exit vestibules to be approved by
SFMTA. CDRL

25 STEPS AND STEPWELLS

251 Steps
Interior step risers shall be no more than 10-3/4 inches.
2511 Step Treads

Step treads shall be of uniform depth, which shall be no less than 11.75 inches. The plane of
the step treads shall be essentially parallel to the plane of the floor, sloped only sufficiently to
prevent water accumulation on the floor. All step treads shall be covered with the same nonskid
floor covering material and shall remain effective in all weather conditions. The edge of the
vestibule floor shall conform to ADA requirements and shall have a maximum of 5/16 inch
overhang at the step riser. The outer edge of the step, just below the step nosing, at the rear
door shall be covered with a stainless steel strip. The edge of the vestibule floor tread shall
have a bright, contrasting yellow band no less than two (2) inches wide on the full width of the
opening. The color shall be permanently blended into the floor covering material. Yellow / black
caution stripe decal is required at each vertical face of the step.

2.6 WHEEL HOUSINGS

Wheel housings shall be constructed of 14-gauge or heavier stainless steel or equivalent
strength fiberglass. Sufficient clearance and air circulation shall be provided around the tires,
wheels, and brakes to prevent overheating when the Coach is operating. Wheels and tires shall
be removable when the Coach is jacked by the axle or suspension, even with the air bags
depleted. Interference between the tires and any portion of the Coach shall not be possible in
maneuvers up to the limit of tire adhesion with Coach weights from curb to GVWR.

2.7 INSULATION

Any insulation material used between the inner and outer panels shall be fire resistant and
installed to minimize entry and retention of moisture. The exhaust stack compartment (as
applicable) shall be fire proof. Insulation properties shall not be impaired by vibration
compacting or settling during the service life of the Coach. The insulation material shall be non-
hygroscopic and resistant to fungus and the breeding of insects. Any insulation material used
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inside the engine compartment and the exhaust area (as applicable) shall be fire proof and shall
not absorb or retain oils or water. The material shall be physically retained to prevent tearing.

2.7.1 Thermal Insulation

The combination of inner and outer panels on the sides, roof, and ends of the Coach, and any
material used between these panels shall provide a thermal insulation sufficient to meet the
interior temperature requirements of Section 0, INTERIOR CLIMATE CONTROL. The Coach
body shall be thoroughly sealed so that the operator or passengers during normal operations
cannot feel drafts with the passenger doors closed.

2.7.2 Sound Insulation

The combination of inner and outer panels and any material used between them shall provide
sufficient sound insulation so that a sound source with a level of 80 dBA measured at the
outside skin of the Coach shall have a sound level of as specified in TS 1.5.1. These conditions
shall prevail with all openings, including doors and windows, closed and with the engine (if
applicable) and accessories switched off.
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3 FURNISHINGS

3.1 WINDSHIELD, DRIVER, AND PASSENGER WINDOWS

Opening shall be provided in the body structure to accommodate a windshield, driver's window,
and passenger windows. All windows shall be supported by metal sub-structure. Tint shall be
applied in the inter-layer. All designs and dimensions of windshield and windows shall be

approved by SFMTA. CDRL

3.1.1 Windshield
The windshield requirements are given in Section 4.4.1, Windshield.

3.1.2 Driver’s Side Window
The driver’'s side window requirements are given in Section 4.4.2, Side Window.

3.1.3 Passenger Windows

Windows shall be required on each side of the Coach. Passenger windows shall be Arrow
Global Glazing Protection System by Excel or MV-70 series windows with protection sheet by
Storm-Tite, Arrow Global, or approved equal. Contractor shall provide dimensions,
specifications, drawings, and state of the art anti-etching technology for all windows.

3.1.3.1 Dimensions

At minimum, all passenger windows shall extend from the shoulder height of a 5"-percentile
seated female passenger to the eye level of a 95™-percentile standing male passenger.
Windows shall be divided horizontally. The bottom portions of the windows shall be fixed. The
upper portion over the side destination sign shall be fixed. The upper portions of all other
windows shall be 9 to 15 inches high and shall open by sliding forward or rearward up to
approximately one-third of the length of each window. All windows shall be easily replaceable
without disturbing adjacent windows and shall be mounted so that flexing or vibration from
engine operation or normal road excitation is not apparent. All windows shall be the same size
to the extent practicable. The replacement of the window should be done by two persons within
30 minutes.

3.1.3.2 Materials

All passenger windows and door windows shall be safety glass of minimum 1/4 inch thick and
conform to the requirements of ANSI Z26.1 Standard for Type AS-3. All passenger windows
and door windows shall be 55 percent luminous transmittance. Windows over the side
destination signs shall not be tinted. Window sash shall be weather-protected, corrosion-
resistant, and clear anodized aluminum. The tracks and seals shall be designed to be vandal
resistant and to last the service life of the Coach.

3.1.3.3 Anti-Vandalism Provision

The contractor shall apply 1/8-inch thick, scratch resistant, clear panels to all of the interior
passenger windows and sliders. These panels shall protect the Coach windows from etching
and other forms of vandalism. The protective panels shall be undetectable and capable of being
applied to any size or shape window, including sliding windows. The protective panels shall be
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resistant to SFMTA'’s Coach wash bristles, detergents, and graffiti removers. No accumulation
of moisture shall be allowed between the surfaces of the original windows and the protective
panels. Each protective panel shall be capable of being removed and installed by a single 4M
mechanic within three (3) minutes. This anti-vandalism provision shall be approved by SFMTA.
CDRL

3.1.34 Emergency Exits

All Coaches shall be provided with adequate exits for quick passenger escape during
emergency conditions. All emergency exits shall comply with applicable codes and
requirements and the best industry practice.

All passenger side windows shall open outward to provide an emergency exit. The upper
window-mounting hinge shall be stainless steel. A simple red latch shall be provided on all
passenger side windows that take no more than 20 pounds of force to manipulate. This latch
shall not pinch a person’s fingers or hands when operating, and shall be designed so that it
returns to its normally closed position. It shall not be possible for passengers to use the latch as
an accessory hook. Latch design shall be approved by SFMTA. Each emergency exit window
location shall be labeled with an instruction plate (preferably close to the latch). Contractor shall
provide emergency exit provision for SFMTA approval. CDRL

3.2 DOORS

Doors shall be double-stream, slide-glide inward opening type provided on curb side of the
Coach. The front entrance door shall be forward of the front wheels and located so that the
operator is able to collect or monitor the collection of fares. The rear exit doors shall be located
in front of the drive (rear) axle. Passenger entrance and exit doors and doorways shall comply
with all requirements of the ADA.

The passenger exit (rear) doors shall have Vapor CLASS (Contact-Less Acoustic Sensing
System). This allows the passenger to signal through the movement of their hand or body, the
opening of the door after operator actuation. Operator actuation shall result in the illumination of
a green light above the doors notifying the passenger the exit door can be opened. The door
system will recognize the presence of passenger in the exit area or within 24 inches of the
outside opening of the Coach, and not close until the area is cleared of people. The system
shall have a positive mechanical locking feature when the door control is in the “OFF” position.
A door annunciator shall make digitally recorded messages (such as warnings, greetings, or
service announcements) in the exit door area. The contractor shall present details of their
methodology for entrance and exit door operation for SFMTA review. CDRL

3.2.1 Materials

Structure of the doors, their attachments, inside and outside trim panels, and any mechanism
exposed to the elements shall be durable and corrosion resistant. Doors shall be constructed of
aluminum. Top and bottom door seals shall be brush-type. The doors, when fully opened, shall
provide a firm support and shall not be damaged if used as an assist by passengers.
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3.2.2 Dimensions

Door openings shall be no less than 75 inches high. Front door free clear opening shall be able
to accommodate a 32 inches wheel chair ramp as minimum. The rear door shall have a free
clear opening of 44 inches wide for the entire vertical height. The rear door clear opening width
may be reduced to 41 inches wide in the areas of the passenger assists and the passenger
head and foot areas, if these projections do not present hazards.

3.2.3 Door Glazing

All doors shall be glazed as a one piece panel at full length. The edge of a six (6) inches high
curb shall be visible to the seated operator through the closed front door when the Coach is
more than 12 inches from the curb. Door glazing materials shall be the same as Section
3.1.3.2, Materials.

3.2.4 Door Projection

Exterior projection of the doors shall be minimized and shall not exceed 6-1/2 inches during the

opening or closing cycles or when doors are fully opened. The closing edge of each door panel

shall have no less than two (2) inches of soft weather-stripping. The doors when closed shall be
effectively sealed and the hard edges of the doors shall be at least four (4) inches apart.

Inside the Coach, the door mechanisms shall be recessed into the ceiling or paneled over so
that no ledges are created.

3.2.5 Door Height above Pavement

It shall be possible to open and close the passenger doors when the Coach is loaded to GVWR
and not knelt and parked with the tires touching an eight (8) inches high curb on a street sloping
toward the curb so that the street side wheels are five (5) inches higher than the curb side
wheels.

3.2.6 Actuator

Door opening and closing speeds shall be independently adjustable. Both door panels shall be
operated by a single actuator for each door opening to guarantee synchronization of panels
during opening and closing cycles. Actuators and the door mechanism shall be concealed from
passengers but shall be easily accessible for servicing.

3.2.7 Emergency Operations

In the event of an emergency, it shall be possible to open each door manually from inside the
Coach using a force of no more than 25 pounds after actuating an emergency door-unlocking
device just forward of or above each door. The unlocking devices shall be clearly marked as an
emergency-only device and shall require punching in a small plastic window and activating a
control. Concise instructions for emergency exits shall be posted near the device. Door
emergency unlocking devices shall be accessible from the door areas. When any of the door
emergency unlocking devices is actuated, the door interlock throttle system shall return the
engine to idle, and the door interlock brake system shall apply regardless of the position of the
override switch described in Section 4.1.4.3, Interlock Override Switch.
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Locked doors shall require a force of more than 300 pounds to open manually. When the
locked doors are manually forced to open, damage shall be limited to the bending of minor door
linkages with no resulting structural damage to the doors, motors, and complex mechanisms.

3.2.8 Sensitive Edges

The rear exit door shall be equipped with air-wave-type, sensitive edge sensor system in the
meeting edge of the rubber weather stripping of the doors. Closing door edge speed shall not
exceed 19 inches per second. If a wood block (1.5 inches thick by 2.0 inches wide) is struck by
a closing door along the vertical edges with the 1.5 inches thickness between the rubber strips,
the door shall stop and reverse direction prior to imparting a ten (10) pound force on a one (1)
square inch on that wood block. The doors shall be reopened except when the wood block is
placed within 2 inches of the top or bottom of the edges. Whether or not the obstruction sensing
system is present or functional it shall be possible to withdraw a 1-1/2 inches diameter cylinder
from between the center edges of a closed and locked door with an outward force not greater
that 35 pounds.

The sensitive edge system shall alert the Coach operator by a visual and audible alarm if the
doors completely close on any part of a person's body or any object. The system shall react to
this obstruction within no more than a second.

3.2.9 Front Door Timing (Entrance Door)
Doors shall open or close completely within 2 - 4 seconds from the time of actuation.

3.2.10 Rear Door Timing (Exit Door)
Doors shall open or close completely within 2 - 4 seconds from the time of actuation.

3.3 LIGHTING
3.3.1 Exterior Lighting & Back-up Alarm

All exterior lights shall be sealed to prevent entry and accumulation of moisture or dust, and
each lamp shall be replaceable in less than five (5) minutes. LED (Light Emitting Diode)-type
with anti-scratch coating lamps shall be used wherever possible. Lights mounted on the APU
compartment doors or adjacent panels shall be protected from the impact shock of door opening
and closing. Lamps, lenses and fixtures shall be interchangeable to the extent practicable.

Turn signal lights shall be provided on both sides of the Coach. One exterior [amber] side signal
light shall be mounted above each wheelwell. In addition to the amber lights, a right turn
cornering lamp shall be installed between the wheel well and the exit door(s). The right turn
cornering lamp shall be activated by the right turn signal switch during night runs only.

LED’s shall have a minimum expected life of 50,000 hours of operation at 25° C.

3.3.1.1 LED Lights

LED lights shall be Truck Lite, Dialight, or approved equal. Wheelchair ramp and kneeling
indicator lights shall be illuminated with LED light. The Contractor may utilize a single LED
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warning light to be used for wheelchair ramp deployment and the kneeling indicator. Stop, turn,
tail lights, and marker lights prefer to be flush-mounted without guards.

3.31.2 Courtesy Lights

An ADA compliant door header light, 1.0” x 18.5” LED strip light [shall be provided at both
entrance and exit doors. The LED lights will illuminate the door opening to the ground. The
LED light shall provide 1.37 ft-candles for a distance of 36 inches from the front step edge.

3.31.3 Back-up Alarm

Visible and audible warning shall inform following Vehicles or pedestrians of reverse operation.
Visible reverse operation warning shall conform to SAE Standard J593. Audible reverse
operation warning shall conform to SAE Recommended Practice J994-Type C or D.

3.3.2 Interior Lighting

The LED passenger interior lighting system shall be DINEX, TCB, or approved equal. The
interior lighting system shall provide a minimum 15 foot-candle illumination on a 1 square foot
plane at an angle of 45 degree from horizontal, center 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 minimum of 2 foot-
candles with the front doors closed. The front entrance area and curb lights shall illuminate
when the front door is open and master run switch is in the “Lights” positions. Rear exit area
and curb lights shall illuminate when rear door is unlocked.

The light source 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. The brightness of each individual light fixture shall be adjustable to
minimize glare.

Lens material shall be non-flammable polycarbonate in compliance with Doc 90A. Lens shall be
designed to effectively “mask” all individual LED’s to make them invisible and there shall be no
visible “hot spot” or “dark spot”. Lens shall be sealed to inhibit incursion of dust and insects yet
are easily removable for service. If threaded fasteners are used they must be held captive in
the lens. Access panels shall be provided to allow servicing of components located behind light
panels.

When the master switch is in the RUN mode, the first light module on each side of the Coach
shall slowly fades to darkness when the front door is in the closed position and light output shall
gradually illuminate to reach maximum light level when the door is opened. The light system
may be designed to form part of the entire air distribution duct.

3.3.3 Service Area Lighting

Lights shall be provided in the engine or motor compartments to generally illuminate the area for
night emergency repairs or adjustments. The lights shall be LED and be controlled by a
conveniently located toggle switch near the rear start controls in the compartment. Necessary
lights located in other service compartments shall be provided with toggle switches on the light
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fixture or conveniently near the light fixture. Adequacy of lighting shall be approved by SFMTA
during prototype review. CDRL

3.4 INTERIOR CLIMATE CONTROL

The interior climate control system shall provide heating, ventilation and air conditioning. The
contractor shall provide to SFMTA all the essential information needed to test, troubleshoot and
repair the Interior Climate Control Electronic Controllers. This information and equipment shall
encompass the system on the Coach and the repair of the individual sub-assemblies down to
the components.

3.4.1 Controls

The control of the Interior Climate Control shall be hard-wired switches or display panel with
AUTO, A/C, HEAT, and VENT modes located in a place that is convenient to the operator.
Reference Section 4.1.12 Climate Control.

3.4.2 Air Flow

The ventilation mode of the interior climate control system shall introduce outside air into the
Coach at or near the ceiling height at a minimum rate of 1800 cubic feet per minute. Airflow
shall be evenly distributed throughout the Coach with air velocity not exceeding 60 feet per
minute on any passenger.

Airflow may be reduced to 1500 cubic feet per minute when operating in the heating mode with
full standee load. Heated air introduced into the Coach shall contain no less than 20 percent
outside air. The fans shall not activate until the heating element has warmed sufficiently to
assure a 70°F air outlet temperature.

3.4.3 Air Intakes

Outside openings for air intake shall be 15 feet forward of the exhaust outlet (as applicable) and
at least seven (7) feet above ground level, in a location to ensure cleanliness of air entering the
climate control system, particularly with respect to exhaust emissions (as applicable) from the
Coach, adjacent traffic, and airborne dust generated by the rear wheels. All intake openings
shall be baffled to prevent entry of water.

Except for roof-mounted ventilators, outside air shall be filtered before discharge into the
passenger compartment. The filter shall meet the ASHRAE requirement for five (5) percent or
better atmospheric dust spot efficiency, 50 percent weight arrestance, and a minimum dust
holding capacity of 120 gram per 1000-cfm cell. More efficient air filtration may be provided to
maintain efficient heater operation. Air filters shall be easily cleaned or removed for service.
Moisture drains from air intake openings shall be located to prevent clogging from road dirt.

3.5 ROOF VENTILATORS

Roof ventilators shall be provided in the roof of the Coach approximately over each axle or
equally spaced at a location approved by SFMTA. Each ventilator shall be easily opened and
closed manually by one person and shall also function as an emergency exit. When open, with
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the Coach in motion, these ventilators shall provide fresh air inside the Coach. Each ventilator
shall cover an opening area no less than 425 square inches. Each ventilator shall be capable of
being positioned as a scoop with either the leading or trailing edge open no less than four (4)
inches, or with all four edges raised simultaneously to a height no less than 3-1/2 inches.

CDRL

3.6 WHEELCHAIR LOADING SYSTEM

An automatically-controlled, electrically-power operated loading system shall accommodate
passengers on wheelchairs or using crutches, canes, walkers or persons with difficulty using
steps ingress and egress from or to the street level or curb quickly, safely, and comfortably. The
wheelchair loading system shall conform to all applicable ADA requirements.

3.6.1 Wheelchair Ramp

The wheelchair ramp shall be a Lift-U, comparable ramp provided by Contractor, or approved
equal, flip-out type design, self-contained, electrically-powered, which fully complies with ADA
and FTA requirements and shall be provided at the front door of the Coach. The driver shall be
able to deploy the ramp from a seated position. In case of a power failure, driver shall be able
to deploy the ramp manually. When the system is not in use, the passageway shall appear
normal. In the stored position of the ramp, no tripping hazards shall be present and any
resulting gaps shall be minimized. The ramp shall be capable of reaching a 1:6 maximum slope
when deployed to the ground. All components of the ramp shall be accessible and serviceable
through an interior access panel in the ramp. All drive chains shall be a minimum size #40 and
constructed of corrosion resistant material. Ramp shall use only inductive proximity switches
when required, the use of mechanical limit switches shall not be allowed. The loading platform
shall be covered with replaceable or renewable, nonskid material and shall be fitted with devices
to prevent the wheelchair from rolling off the sides during loading or unloading. During
deployment or stowage, the ramp floor plate shall remain stationary at all times and shall not
have any moving parts. Deployment or stowage of the ramp shall require no more than 15
seconds. The device shall function without failure or adjustment for 500 cycles or 5,000 miles in
all weather conditions on the design operating profile when activated once during the idle phase.
A manual override system shall permit unloading a wheelchair and storing the device in the
event of a primary power failure, requiring no more than 10 Ibs. to manually stow or deploy. The
ramp assembly shall be replaceable within 30 minutes by a 4M mechanic without the need of
any special tools or fixtures.

3.6.2 Wheelchair Ramp Controls

The controls shall be simple to operate and conveniently located so the driver can operate and
monitor the loading operation without leaving the driver’s station. Control switches shall be of
the momentary type, so that release of the control switch will stop the ramp immediately. All
controls, and switch locations shall be approved by SFMTA. CDRL

The Coach shall be prevented from moving during the loading or unloading cycle by an
accelerator and brake interlock system. The loading system shall be inhibited from retracting or
folding when a passenger is on the ramp/platform and shall be equipped with an electronic
current limiting feature to minimize damage if the ramp hits an obstruction during the
stow/deploy functions. Whenever the ramp system is activated, an audible alarm shall sound

Furnishings, 7
n:\ptc\as2017\1000419\01220919.docx



CONTRACT NO. SFMTA-2017-45 TECHNICAL SPECIFICATIONS
30-Foot Low Floor Diesel Hybrid or Electric Coaches

and a visual signal shall illuminate with LED. One International Symbol of Accessibility, in blue
and white, shall be provided near the ramp signal at the front door opening and one on the front
of the Coach, curbside visible to patrons in front of the oncoming Coach. All wheel chair ramp
maintenance controllers shall be supplied by the Contractor.

3.7 PASSENGER SEATS

Passenger seats shall be provided in each Coach. The seatbacks shall be contoured to
increase passenger knee room and Coach capacity. The aisle between the transverse, forward-
facing seats shall be no less than 38-1/2 inches wide at seated passenger hip height.

Seatbacks shall be shaped to increase this dimension to no less than 42-1/2 inches at standing
passenger hip height. Contractor shall be required to present to SFMTA for consideration
seating layouts, which maximize the space in the passenger area while meeting clearances
required for accessible ingress and egress. Seating layout shall be optimized to meet GVWR
Capacity and shall be approved by SFMTA. CDRL

All priority seating area seats, accommodating for wheelchair securement, passengers using
crutches, canes, walkers or with difficulties in walking, shall be installed with blue color seat
inserts with Priority Seating Stencil, referred in SFMTA Vehicle Decal Package V 1-4.

SFMTA will require contractor to provide seating layouts for review and approval that utilize the
available space efficiently while meeting ADA requirements for clearances and wheelchair
maneuverability. CDRL

3.7.1 Dimensions

Seats shall have hip-to-knee room measured from the front of one seatback horizontally across
the highest part of the seat surface to the seat or panel immediately in front. Wherever possible,
the hip-to-knee room shall be no less than 29 inches at all seating positions. Floor room,
measured at the floor forward from a point vertically below the front of the seat surface, shall be
no less than 14 inches. Seats immediately behind the wheel housings may have foot room
reduced, provided the wheelhouse is shaped so that it may be used as a footrest. Transverse
seats accommodating two passengers shall have a minimum width of 35 inches, and seats
accommodating one passenger shall have a minimum width of 18 inches.

3.7.2 Design

Passenger seats shall be baseline seats, American Seating Vision with fiberglass insert, or
approved equal, integrally molded with drain holes and with full anti-graffiti treatment. The seat
frame structure shall be a cantilever design that is mounted to the Coach wall structure at three
points and of the strength necessary to meet the energy-absorbing requirements. The
passenger seat frame and its supporting structure shall be constructed and mounted so that
space under the seat is maximized to increase wheelchair maneuvering room and is completely
free of obstructions to facilitate cleaning. The lowest part of the seat assembly that is within 12
inches of the aisle shall be at least ten (10) inches above the floor. The underside of the seat
and the sidewall shall be configured to prevent debris accumulation, and the transition from the
seat underside to the Coach sidewall to the floor cove radius shall be smooth. The seatback
shall be contoured to maximize knee room. All transverse objects in front of forward facing
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seats, including seatbacks, modesty panels, and longitudinal seats, shall not introduce a
laceration hazard as a result of structural failure.

3.7.21 Transverse Seat

The back of each transverse seat shall incorporate a stainless steel handhold. The handhold
shall extend above the seatback near the aisle so that standees shall have a convenient vertical
assist, no less than four (4) inches long that may be grasped with the full hand. This handhold
shall not cause a standee using this assist to interfere with a seated 40™-percentile male
passenger. The handhold shall also be usable by a 5™-percentile female, as well as by larger
passengers, to assist with seat access and egress for either transverse seating position. The
seatback handhold may be deleted from seats that do not have another seat directly behind
them and where vertical assist is provided in accordance with Section 3.9, (PASSENGER
ASSISTS). Armrests shall not be included in the design of transverse seats.
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3.7.2.2 Longitudinal Seat

Longitudinal seats shall be the same general design as transverse seats but without seatback
handholds. Longitudinal seats may be mounted on the wheelhouses. Armrests shall be
included on the ends of each set of longitudinal seats except on the forward end of a seat set
that is immediately to the rear of a transverse seat, the operator's barrier, or a modesty panel
where these fixtures perform the function of restraining passengers from sliding forward off the
seat. Armrests are not required on longitudinal seats that fold up in the wheelchair parking area
when the armrest on the adjacent fixed longitudinal seat is within 1-1/2 to 3-1/2 inches of the
end of the seat surface. Armrests shall be located from seven (7) to nine (9) inches above the
seat surface. The area between the armrest and the seat surface shall be open. The top and
sides of the armrests shall have a minimum width of two (2) inches and shall be free from sharp
protrusions.

3.7.2.3 Handholds and Armrest Strength

Seat back handholds and armrests shall withstand static horizontal and vertical forces of 250
pounds applied anywhere along their length with less than 1/4 inch permanent deformation.
Seatback handholds and armrests shall withstand 25,000 impacts in each direction of a
horizontal force of 125 pounds with less than 1/4-inch permanent deformation and without
visible deterioration.

3.7.3 Structure

The seat assembly shall withstand static vertical forces of 500 pounds applied to the seat
surface in each seating position with less than 1/4-inch permanent deformation in the seat or its
mountings. The seat assembly shall withstand static horizontal forces of 500 pounds evenly
distributed along the top of the seatback with less than 1/4-inch permanent deformation in the
seat or its mountings. (Seatbacks shall withstand repeated impact of two 40-pound sandbags
without visible deterioration. One sandbag shall strike the front 40,000 times and the other
sandbag shall strike the rear 40,000 times. Each sandbag shall be suspended on a 36 inches
pendulum and shall strike the seatback 10,000 times from distances of 6, 8, 10, and 12 inches
respectively. Seat surfaces shall withstand 100,000 randomly positioned 3-1/2 inches drops of
a squirming, 150 pounds, smooth-surfaced, buttocks-shaped striker with only minimal wear on
the seat surface.)

3.7.4 Construction and Materials

The seat shall be stainless steel with thru-color fiberglass inserts for maximum vandal
resistance and minimal maintenance. Seat must be modular allowing each component to be
easily replaced if necessary. Back panel shall be polished stainless steel. Seat surface and
back "inserts" shall be granite blue, color number E-512 for non-priority seats and stroller seat(s)
and blue color number E-989 for priority seats consistent with existing SFMTA equipment.
Priority seats and stroller seat(s) required white stencil on the seat inserts according to SFMTA
Vehicle Decal Standard. Complete seat assemblies shall be interchangeable to the extent
practicable. All materials and workmanship shall conform to SPI standards and specifications in
testing for plastic materials.
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3.7.5 Wheelchair Accommodation

Two forward wheelchair securement positions, at 60 inches in length as close to the front door
as practical, shall be provided for each Coach. Each wheelchair accommodation shall provide
parking space and secure tie down for one passenger in a wheelchair. No portion of the
wheelchair or its occupant shall protrude into the normal aisle when parked in the designated
wheelchair parking space. Contractor shall submit wheelchair accommodation options for
SFMTA review and approval as part of the general seating arrangement. CDRL

3.7.51 Maneuvering room

Maneuvering room inside the Coach shall accommodate easy travel for a passenger in a
wheelchair from the loading device through the Coach to the designated parking area and back
out. SFMTA prefers the maneuvering room of each Coach to closely resemble the drawing
shown in Attachment 6, Wheel Chair Maneuvering Room. No width dimensions shall be less
than 34 inches; area requiring 90 degree turns of wheelchair shall have a clearance arc
dimensions of no less than 35 inches; and in the parking area, where 180 degree turns are
expected, space shall be clear in a full 60 inches diameter circle. Wheelchair footrest clearance
of 12 inches above the floor surface shall be provided on the outside turning radius.

3.7.5.2 Wheelchair Securing Devices

A wheelchair-securing device, American Seating QPod three point securement or approved
equal, shall be provided at each wheelchair position. A hand or foot operated release lever shall
be conveniently located to release the latching mechanism. The wheelchair latching
mechanism shall not interfere with battery-operated wheelchairs. A bumper shall be provided at
each wheelchair location. The wheelchair securing devices configuration and installation shall
be approved by SFMTA. CDRL

3.7.5.3 Seat Belts

Three-point securement system shall be provided in the wheelchair parking area. Seatbelts shall
be easily accessible for wheelchair users A belt-type securement system and shoulder strap
seat belt shall be included. The latching mechanism and retracted belts shall be readily visible
when seats are folded down. Wheelchair area accommodations shall comply with the latest
ADA laws and federal safety requirements and have a retractable shoulder belt.

3.8 PASSENGER EXIT SIGNAL

A passenger chime and stop requested signal system that complies with applicable ADA
requirements defined in 49 CFR, Part 38.37 or latest shall be provided. It shall be integrated
with the Digital Voice Announcement System in Section 3.11. “STOP REQUEST” sign shall be
illuminated with LEDs. One stop request sign is to be located at a position the operator has
visible access to. The location shall be approved by SFMTA. CDRL

The sign shall remain illuminated until any of the passenger doors is opened, at which point the
chime and illumination systems shall reset. Whenever the sign is illuminated, the chime signal
shall be muted, and it shall not disable the “STOP” pushbutton for a wheelchair passenger to
request to disembark.
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3.8.1 Exit Signal

This system shall consist of a vandal resistant pull cable, chime, and interior sign message. The
pull cable shall be located the full length of the Coach on the sidewall and no higher than the
division bar between the upper and lower window sections. Vertical pull cable shall be provided
at each window mullion and at each wheelchair user area. Eyelets shall be provided as
necessary to prevent the cords from rubbing against the Coach interior. In addition, "STOP"
pushbuttons shall be provided on vertical stanchions. Contractor shall submit STOP
pushbuttons location for SFMTA review and approval. CDRL

A digital “{CHIME} Stop Requested” and an analog CHIME shall announce when the system is
activated from any pull cord or any “Stop” button on the vertical stanchion. Simultaneously, a
"STOP REQUESTED" sign (Reference Section 3.11.3, Sign Requirement) shall illuminate. The
digital Chime shall announce no later than 0.5 second after the cord is pulled. In the event the
digital system fails, the analog chime system will remain functional.

3.8.2 Mobility Aid Passenger Exit Signal

This system shall consist of a vandal resistant push button, chime, and interior sign message.
The “Stop” push button shall be mounted underneath the folding seat or in a position easily
accessible to the patron in each of the wheelchair parking areas, and shall be no higher than 48
inches and no lower than 15 inches from the floor. The chime shall be distinct and
distinguishable from the mobile passenger exit signal defined in Section 3.8.1, Exit Signal.

When this system is activated, a light on the dashboard shall be illuminated to alert the driver
that a mobility aid passenger wishes to disembark. This shall also illuminate the “STOP
REQUESTED” sign. Configuring the system so that Coach stop, Coach ID #, and time are
announced upon activation is strongly encouraged.

Location of the “Stop” push button and the material shall be submitted to SFMTA for review &
approval. CDRL

3.9 PASSENGER ASSISTS

Passenger assists in the form of full-grip vertical stanchions or handholds shall be provided for
the safety of standees and for Coach ingress and egress. Passenger assists shall be
convenient in location, shape, and size for both the 95™-percentile male and 5™-percentile
female standees. Starting from the entrance doorway and moving anywhere in the Coach, full-
length vertical assists shall be provided so that a 5"-percentile female passenger may easily
move from one assist to another without losing support. Vertical assists shall be mounted on
the aisle side of the seatback of every transverse seat. These assists shall be functionally
continuous with the overhead assist. Stanchions and other assists shall be bolted or pinned at
each end.

Excluding the seatback and doorway assists, the assists shall be between 1-1/4 and 1-1/2
inches in diameter or width with a radius no less than 1/4 inch. All passenger assists, including
those along edges of modesty panels, shall permit a full handgrip with no less than 1-1/2 inches
of knuckle clearance around the assist. In addition, flexible grey PVC straps in yellow metal
mounting bracket shall be secured to the overhead assists, allowing passengers a grab handle
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when not gaining the opportunity for a seat (See Section 3.9.3, Overhead). Each hand strap
location shall be stationary by using clamp shell compression parts and SFMTA prefers not to
drill through the assists.

A crash resulting in a 1-foot intrusion shall not produce sharp edges, loose rails, or other
potentially dangerous conditions associated with a lack of structural integrity of the assist. Any
joints in the assist structure shall be underneath supporting brackets and securely clamped to
prevent passengers from moving or twisting the assist. All areas of the passenger assists that
are handled by passengers, including functional components used as passenger assists, shall
be of stainless steel with yellow powder coated. Assists shall withstand a force of 300 pounds
applied over a 12-inch linear dimension in any direction normal to the assist without permanent
visible deformation. Brackets, clamps, screw heads, and other fasteners used on the passenger
assists shall be free of rough edges.

3.9.1 Doorways

Assists shall be mounted in the doorway and on the doors to aid passengers in boarding and
alighting. A 5™-percentile female shall be provided functionally continuous assists from the curb
to the assists within the Coach. For design purposes, use a six (6) inches curb height. These
assists shall begin with a vertical element not less than 12 inches long and no more than 4
inches from the outside edge of the exit area tread and continue inward no less than the first
inboard stanchion. Assists in the doorways shall be no less than 3/4 inch in width and shall
provide at least 1-1/2 inches of knuckle clearance between the assists and their mountings. A
full-size vertical assist that is functionally continuous with the overhead assist shall be provided
on the aisle side of the modesty panels at the entrance and exit areas. A full-size assist no less
than 36 inches above the floor tread surface shall be provided in the middle of the rear door
area extending from the aisle to the outside edge of the exit area.

SFMTA will review door opening passenger assists and provide a final approval during the
prototype Coach development in an effort to maximize this aid to impaired and wheelchair
passengers boarding the Coach. . CDRL

3.9.2 Vestibule

A horizontal passenger assist shall be located across the front of the Coach to prevent
passengers from sustaining injuries on the fare collection device or windshield in the event of a
sudden deceleration. Without restricting the vestibule space, the assist shall provide continuous
support for a boarding passenger from the front door through the fare collection procedure.
Passengers shall be able to lean against the assist for security while paying fares. The assist
shall be no less than 36 inches above the floor. The assists at the front of the Coach shall be
arranged to permit a 5"-percentile female passenger to reach easily from the door assist to the
front assist and then to vertical assists on the operator's barrier or front modesty panel.

3.9.3 Overhead

Except forward of the standee line and at the rear door, a continuous full-closed-grip, overhead
assist shall be provided along both sides of the Coach. This assist shall be located at a height
convenient to standees, directly over the aisle-side edge of the seats. The assist shall be no
less than 70 inches above the floor and no less than 33 inches apart equally spaced from the
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Coach centerline. Overhead assists shall be capable of supporting 150-pound loads at 12-inch
intervals. No more than five (5) percent of the full-grip feature shall be lost due to assist
supports.

3.9.4 Longitudinal Seats

Longitudinal seats shall have vertical assists located between each pair of seating positions,
except for seats that fold up to accommodate wheelchair securement. Assists shall extend from
near the leading edge of the seat and shall be functionally continuous with the overhead assist.
Assists shall be staggered across the aisle from each other where practicable and shall be no
more than 52 inches apart longitudinally. Vertical assists shall be attached by stainless steel
receiver cups with isolators welded to the seat grabrail on one end, and "T" bracket attachments
to the overhead horizontal assist at the other end.

3.9.5 Divider Panel

A horizontal passenger assist shall be mounted on the top of every divider panel forward of a
transverse seat.

3.10 DESTINATION SIGNS

Contractor shall provide and install on each bus an automatic electronic sign system by
Luminator or approved equal. The system shall conform to all applicable ADA requirements and
shall function seamlessly with the DVAS specified in Section 3.11. All locations and mounting of
equipment shall be approved by SFMTA. CDRL

The Master Run Switch shall control power to the sign system. The signs shall operate in all
positions of this switch except in “OFF” position. The signs shall be internally protected against
voltage transients and RFI interference to ensure proper operation in the SFMTA operating
environment.

The system shall be capable of communicating with additional information devices, such as
interior information signs, Voice Annunciation devices, and fareboxes. The system shall provide
for destination and/or Public Relations (P/R) message entry.

The system shall have the ability to sequentially display multi-line destination messages, with
the route number portion remaining in a constant “on” mode at all times. It shall also be capable
of accepting manual entry of Route Alpha/Numeric on any/all signs.

The system shall be capable of storing and displaying up to 10,000 message lines. Message
memory shall be changeable and sized according to the message listing noted herein.
Download via a PCMCIA card or Memory Transfer Unit will not be accepted.

All sign programming tools shall be supplied by the Contractor.

3.10.1 Display

The displays shall consist of pixels utilizing High Intensity Light Emitting Diode (LED). The LEDs
shall be the only means of illumination of the displays. Each pixel shall have a dedicated LED
for illumination of that pixel in any lighting conditions. The displays shall adjust intensity level
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automatically as a function of the ambient light conditions. No fan or special cooling shall be
required for the displays. The LEDs will have a life expectancy of 100,000 hours and each LED
shall consume no more than 0.02 watts. The LED’s power circuit shall be protected against
normal bus power surges. The LEDs shall be mounted such as to be visible directly to the
observer positioned in the viewing cone, allowing for full readability 65 degrees either side of the
destination sign centerline. Destination readings shall be furnished by SFMTA. The characters
formed by the displays shall meet the requirements of the Americans with Disabilities Act (ADA)
of 1990 Reference 49 CFR Section 38.39.

The sign enclosure shall inhibit dirt, dust, moisture, water, and insects during normal operation
or cleaning with a cyclone cleaner. Access shall be provided to clean the inside of destination
sign windows and to remove or replace the sign mechanism. The glass used in the signs shall
be a glare-resistant type, minimizing the effects of other types of light reflecting on it. The
Vehicle manufacturer shall comply with the destination sign manufacturers recommended
mounting configuration and installation procedures to assure optimum visibility of the sign
display.

3.10.2 Front Destination Sign

The front destination sign, Titan, shall be full color. The front destination sign shall have no less
than 24 rows by 200 columns of LEDs. All service performed on this sign must be done through
the sign access door.

3.10.3 Curb Side Designation

The curbside destination sign shall be amber display and have no less than 14 x 96 columns of
LEDs. The display must be easily read from the sidewalk level.

3.10.4 Street Side Destination Sign

The street side destination sign shall be amber display and have no less than 14 x 96 columns
of LEDs.

3.10.5 Rear Destination Sign

The rear destination sign shall be amber color display and have no less than 14 x 48 columns of
LEDs.

3.10.6 Run Number Sign-Dash Mounted

The integrated run number sign shall be amber display and have no less than 12 rows by 40
columns of LEDs. The display area shall be able to display a minimum of 4 characters and each
of the 4 characters shall be capable of displaying all 26 upper case letters as well as numbers 0
- 9. Run numbers to be displayed shall be input directly into the destination sign system’s MCU
(Reference Section 3.10.7, Multi-System Control Unit) & the MDT of the SFMTA Radio system,
and shall be independent of any destination sign message code. The sign shall be mounted as
low as possible on the dash on the right hand side of the bus.

3.10.7 Multi-System Control Unit (MCU)
The MCU shall be used to view and update display messages. It shall be recessed mounted in
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an area that is easily accessed by the Vehicle operator. Location shall be approved by SFMTA.
CDRL

The MCU shall also control the operation of the DVAS referenced in Section 3.11. The MCU
shall utilize a water resistant multi-key conductive rubber pad keyboard and be designed for
transit operating conditions and a maximum depth of 1.25". The MCU keypad shall have a
minimum of 28 keys within a sealed, elastomeric membrane.

The system control console shall contain a 4.3” color LCD touchscreen display. Programmable
multifunction keys shall be used for basic operation while the touchscreen can be used for more
advanced operations. The system control console shall provide audible feedback to alert the
operator to view the display for a message, or beeps indicating that a key is depressed. The
system control console shall continuously display the complete message associated with the
selected destination code.

The MCU shall be capable of accepting single point logon information by interfacing to other on
board systems via RS232, or J-1587/1708 for automated destination code and public relations
code selection.

The sign system shall be reprogrammable through the system control console by a standard
USB Thumb Drive. The system shall also be capable of wireless message listing updates using
‘store and forward’ through an on board computer. An Ethernet connection shall be used to
minimize the file transfer time from the on-board computer to the sign system.

3.10.8 Emergency Message Display

An emergency button, in a location approved by SFMTA, shall activate an emergency message.
The emergency message shall be displayed only on the front and rear signs facing outside the
Vehicle, while signs inside the Vehicle, including the MCU display, remain unchanged. The
emergency message shall be canceled by entering a new destination code, or by removing the
emergency signal. CDRL

3.10.9 Message Memory Transfer and Wireless Upload/Download

The sign system shall be reprogrammable on the bus with the use of a USB Key. A key slot
shall be provided on the MCU face for this purpose. The maximum reprogramming time for a
10,000 line listing shall be no more than 30 seconds.

The wireless Upload/Download Automated system shall transfer the new data from a local
computer to the on-board memory or vice versa. After transfer is initiated, the system shall
trigger an automated data update followed by “Signs Update Completed” type message on the
Signs and the OCU Display. The system shall provide a software application to manage the fleet
data deployment update and also the update completion status.

3.11 DIGITAL VOICE ANNOUNCEMENT SYSTEM

The Digital Voice Announcement System (DVAS) shall be incorporated into the Current SFMTA
Radio system specified in Section 3.15.
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The system shall meet or exceed all ADA requirements found in 49 CFR Parts 37.167 and
38.35 and shall provide different, simultaneous audio announcements to riders onboard and
waiting curbside. The system shall also provide a control capability for integrating present and
future electronics on the bus. In order to maximize the system's useful life and to ensure ease of
integration with third party electronics on transit Vehicles, the system shall provide a robust,
open software and hardware architecture. The system shall have the capability of hardware and
software extension to include new or additional features. The system shall also incorporate ease
of programming and updates of all operating information.

The DVAS shall be capable of providing a single log-on for other in-Vehicle electronics systems
(e.g.; destination / head signs systems, fare collection systems, automatic passenger counters,
etc.). The communications protocol to accomplish system integration shall be SAE J1587/J1939
communication protocols. The system shall include an easy-to-use means of specifying whether
log-on and/or passwords are required, and what Vehicle operator ID's and passwords are
acceptable for each sub-system. The DVAS shall be capable of playing audio diagnostics for all
integrated electronics and provide audio messages describing any failures.

The DVAS shall allow the operator to select the route via the MCU or the MDT for the radio
system and shall display the route and the next stop to be announced on the operator control
unit. The operator shall have the ability to scroll forward or backward within the selected route's
list of announcements. Internal announcements are intended for on-board riders and shall play
either by manual activation by the operator or in response to signals received by an on-board
Automatic Message Trigger (AMT). The Automatic Message Trigger function shall incorporate a
Global Positioning System (GPS) receiver and dead-reckoning. External announcements shall
play automatically when the door is opened for a stop.

The DVAS shall have dual channel audio capable of playing simultaneous internal and external
announcements. Vendor shall provide all database programming and route mapping services
necessary for the system to be fully functional.

The system shall include a noise-sensing device, an Automatic Gain Control (AGC) Microphone,
for each audio channel and shall automatically and independently adjust each channel's audio
volume as appropriate in response to ambient noise detected.

3.11.1 Programming

Each bus shall be delivered with a fully programmed, fully functioning voice annunciation
system. The programming for the voice annunciation system shall include no less than sixty
bus lines and four thousand unique bus stops. The trigger points for all voice announcements
shall be user programmable. The supplier shall provide to SFMTA with all of the necessary
hardware and software to maintain this DVAS and to collect data (including GPS coordinates &
distances between stops), record announcements, program signs, and program routes for this
Digital Voice Announcement System.

This shall include as a minimum the following:
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e Two current Tough Book Laptop PCs using Windows 7 or newer for the Programmer’s
field use. Each in portable cases installed with ISCU and GPS systems hardware and
software needed to perform/test field route mapping. Destination Sign programming
software installed as well.

e Audio development system software package.

e Sign messages programming software package.

e Full Training documentation for the programming and development of Route Mapping,
Sign Messages, and Audio Messages.

e On-Site training and support to fully train two SFMTA personnel on programming and use
of the above equipment and software.

e Five years no cost software and firmware upgrades on all software and equipment.

All hardware and software shall be uniquely identified as SFMTA property with serial numbers.

3.11.2 Audio Announcement Sub-System

Audio announcements shall be initiated automatically at points along SFMTA motor Coach
routes. Each announcement shall be designated interior and/or exterior. The volume for each
announcement shall be automatically set based upon analysis of the ambient noise level (this
automatic volume adjustment needs to react in a range of 0.100 of a second to 1.000 second.)
All volume settings shall be digitally set to ensure consistent volume throughout the fleet. At
least 8 Exterior and 8 Interior Preset default settings, each with different volume and ambient
AGC choices to be provided, as well as enough memory for saving at least 10 of our own
volume settings.

An Integrated Public Address (IPA) Sub-system shall use the Vehicle’s interior and exterior
public address speakers. This system shall also provide the driver the capability to make his
own interior and exterior announcements. The IPA shall include a driver’s volume control (This
should be a temporary volume setting {10db in range} that will go back to the default setting
when the Vehicle is shut off.) and speaker select, which shall only affect PA operation when the
PTT (Push-to-Talk) button is depressed. The IPA Sub-system shall use the existing bus interior
speakers. The exterior speaker and bracket shall be supplied. The design, location and position
of speakers shall be shall be consistent from Coach to Coach and approved by SFMTA.

CDRL

3.11.3 Sign Requirements

The internal display sign shall display coordinating text for next stop and other audio
announcements. The sign shall meet all ADA requirements for internal signage. The sign shall
be a Light Emitting Diode (LED) type sign with 16 characters per line with bright amber LEDs.
Sign shall be no larger than 27" x 2 1/8” x 4 1/8” (single line) or 6 1/8” (double line). Messages
can be shown streaming or by any of 3 single frame modes with automatic centering. Speed,
delays, and looping shall be programmable. Busy/ready status shall be poll-able. Forced reset
capability shall exist.

The internal LED display sign shall be used to display the words “Stop Requested” and shall be
visible to passengers. When the passenger chime is activated and shall remain on until the front
or rear door is opened. The internal LED display sign shall also be used to display “Ramp
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Requested” when the passenger chime is activated provided there are separate outputs on the
Vehicle to designate different chimes for Stop Requested and Lift Requested.

Enclosure shall be aluminum with welded and sanded seams, black powder paint finish and
acrylic fascia with matte finish for reduction of reflected glare. Sign shall be constructed to
withstand the harsh environmental conditions found in transit applications.

The interior information sign shall also function as a Stop Requested sign. This stop requested
sign message should be automatically mixed with other active messages when applicable. The
stop requested message shall be cleared when one or both of the passenger doors are opened.

The Contractor shall also install an independent analog passenger stop request display located
on the front sign compartment door and shall function simultaneously with the electronic sign
when a stop is requested by passengers.

3.11.4 GPS Vehicle Location Message Trigger

The GPS shall be capable of providing its positioning information to other onboard equipment.
Such GPS information shall be made available for AVM and AVL applications. The system shall
automatically determine adherence to the bus route and trigger the announcement of the next
bus stop as it is approached. The system shall utilize GPS satellites signals, WAAS satellites, a
heading sensor, and an odometer sensor to provide continuous location information and
automatic correction.

Once initialized, the automatic announcement system shall not require Operator intervention or
action in the event of off-route excursions. The system shall Defect off-route excursions and
remain silent when off route. The system shall detect reacquisition of the route, at any point
along the route, and automatically determine and announce the next valid bus stop.

3.11.5 Data Transfer and Wireless Data Transfer

The voice announcement system shall be reprogrammable on the bus On-Vehicle
reprogramming shall also be accomplished in a single step process using a 802.11g or faster
protocol.

The wireless Upload/Download Automated system shall transfer the new data from a local
computer to the on-board memory or vice versa. After transfer is initiated, the system shall
trigger an automated data update followed by “Voice Update Completed” type message on the
Signs and the MCU Display. The system shall provide a software application to manage the
fleet data deployment update and also the update completion status.

The Contractor shall demonstrate to SFMTA for the wireless uploading/downloading and
provide necessary training to SFMTA designated personnel. CDRL
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3.12 PUBLIC ADDRESS SYSTEM

A public address system that complies with the ADA requirements of 49 CFR, Part 38.35 and
enables the operator to address passengers either inside or outside the Coach shall be provided
in a location approved by SFMTA engineering. CDRL

The public address system shall be activated by a floor-mounted momentary switch to permit
driver to make internal announcement only or external announcement only - switching from
inside to outside speakers shall not require volume adjustment. Switch shall be easily
accessible to the operator. Six (6) inside speakers and one (1) outside speaker shall be
installed. All speakers shall broadcast in a clear tone so that all announcements are clearly
heard in all passenger locations. Interior speaker grills shall be metallic material and shall be
secured by tamper-proof screws or rivets. The PA system shall be muted when not in use. A
Stealth Mic hands-free digital microphone system, Digital Recorders Inc. or approved equal
shall be provided. SFMTA shall approve all locations and installation for the public address
system. CDRL

3.13 DIGITAL VIDEO RECORDING AND SURVEILLANCE CAMERA SYSTEM

The Contractor shall provide and install a digital video recording and surveillance system
("DVRS system") by DTI or approved equal, and shall demonstrate successful operation of the
system on each Vehicle. The DVRS system shall provide full coverage of the interior and
exterior of the vehicle and will also support 2 Transit Lane Only Enforcement (TOLE) cameras.
The system design be reviewed and approved by SFMTA during detailed design and prototype
review. CDRL

The DVRS shall be programmable to automatically tag events, or pre-programmed activities.
Tagged and programmed events shall be stored, and when a recording is retrieved, the tagged
events shall be easily identifiable.

The system shall be able to retain time, date and any user programmable data (i.e., Coach
number, route, run, etc.) without connection to the power source. The system shall have its own
power supply connected to the 12 volt or 24 volt power of the Coach. The system must be able
to withstand all transients, surges, and dips in power from the Vehicle’s electrical system without
any deterioration of system performance. The system shall not be affected by electro-magnetic
interference (EMI) or radio frequency interference (RFI). The system shall meet all applicable
rules and regulations of the Federal Communications Commission (including FCC Part 15 Rules
and Regulations) and the Department of Transportation.

The contractor shall include in the Vehicle maintenance manuals wiring diagrams clearly
showing the interfacing Coach wiring for the system as well as individual maintenance manuals
for each piece of supplied equipment. These manuals shall include schematic diagrams and
maintenance procedures including but not limited to operation, preventive maintenance, and
troubleshooting.

3.13.1 Camera

Contractor shall install all cameras required for full coverage, and 2 TOLE cameras located as
specified by SFMTA. CDRL
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Exterior cameras shall not make any audio recordings outside of the transit Vehicle including in
the front of the Vehicle or on the side of the Vehicle.

The Transit-Only Lane Enforcement ("TOLE") cameras shall be positioned to capture an
identifiable image of the Vehicles in front of the transit Vehicle, including the license plate, color,
and other identifying characteristics of the Vehicles. The TOLE cameras shall be positioned to
capture the location of the Vehicles illegally occupying the transit-only lanes in front of the transit
Vehicle.

The exterior camera outside the transit Vehicle shall be pointed towards the rear and at the
doors. It shall prevent damage to the lens from the transit Vehicles washers or tree branches on
the Vehicle's route.

All cameras supplied shall have a standard NTSC or IP color signal output. The NTSC cameras
shall be capable of producing a 540 TVL high resolution undistorted wide dynamic image in all
lighting conditions (auto back light compensation/auto or electronic iris or Pixim technology chip
set required) without the need for manual adjustment to any equipment while the IP cameras
shall be power over Ethernet (PoE) and capable of HD or greater resolution. The cameras shall
also be capable of capturing face images with bright backgrounds within the transit Vehicle. A
Day/Night capability shall provide display images from 0.3 lux in day mode and 0.05 lux in night
mode.

3.13.2 Digital Video Recorder

The digital video recorder (DVR) shall be capable of recording the outputs of the TOLE cameras
and video surveillance cameras on internal separately removal hard drives. The video
surveillance camera hard drive shall provide a minimum of one (1) month video retention with
H.264 compression algorithm, and shall be a minimum 2 terabyte capacity SATA hard drive or
an approved equal. The TOLE camera hard drive shall provide a minimum of three (3) days
storage capacity, and shall be a minimum 2 terabyte capacity solid state drive, or an approved
equal. All hard drives shall be “Hot Swappable” (i.e., the hard drives shall be removable without
corrupting the data even with the DVR ON).The DVR shall record simultaneously at a speed of
not less than five frames per second each at 2CIF, along with the two synchronous audio tracks
and be identified with time, date, Vehicle number, GPS location information, and time sync. The
GPS information shall be able to relate to an address on a map.

The DVR shall have the ability to automatically download selected video events in user
selectable increments via a wireless connection to the satisfaction of the SFMTA. CDRL

Specific transit Vehicle and specific times shall be selectable.

The DVR shall have the capability to be pre-programmed to download recorded incidents that
have not been “tagged” by the operator up to one (1) hour in length from all cameras recorded in
the transit Vehicle when the Vehicle returns to the yard to the satisfaction of the SFMTA. . CDRL

The download shall continue until complete even if the transit Vehicle is powered down.
The DVR shall have the capability to transmit live video, from inside the transit Vehicle, upon
demand to a laptop or PDA while the transit Vehicle is still in revenue service to the satisfaction
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of the SFMTA. CDRL
The live video feed shall be transmitted up to a distance of 500 yards from the transit Vehicle.

3.13.3 Silent Alarm Requirements

Upon activation of the silent alarm switch, the recording system must protect a window of
recorded data that extends to a point, up to thirty (30) minutes, prior to the activation of the silent
alarm and to a point, up to thirty (30) minutes, after activation and will not allow the recording to
be erased. The software system shall allow the SFMTA to adjust the extent of the data to be
saved through software without the need for contractor’s support. The activation of the silent
alarm switch must be recorded on the video medium. Additional requirements for the silent
alarm are given in Section 4.1.13, (Silent Alarm and Event Marker).

3.13.4 Health Monitor Tool ("HMT")

The contractor shall provide Health Monitor Tool ("HMT") application software for continuous
monitoring of the health of remote DVRs. The DVR shall be capable of sending real time health
checks and notification through e-mail or text of any Defect noted during transit Vehicle
operation.

1. HMT shall be provided with the following:

Automatically monitors multiple remote connected DVRs at set intervals.
Ability to manually poll all DVRs for system health variables.

Provide an on-line report of all results.

Export reporting capability in 3 formats (Excel, HTML, and CSV).

Email notification of events to multiple recipients.

®copoTp

2. Monitored Events:

Connection: Network connectivity test.

Failed Drive Access: Each drive shall be verified.

c. Camera Failures during Defined Intervals: Cameras shall be continuously tested to
ensure connectivity.

d. Reboots anytime a DVR is restarted or shutdown.

Time Since Recording: Verification that recording is continuing up to current time.

Protected Capacity Used % shall monitor space remaining for protected video and

displaying percentage utilized.

g. Days of Storage shall display the number of days currently retained on the DVR for

unprotected recorded video.

oo

-~ o

3.13.5 Downloading Software

The downloading software shall have the capability to be programmed by a maintenance
technician at the server to be able to download recently recorded video for QA checks of
equipment functionality of each transit Vehicle on a daily, weekly, and monthly basis. The
downloading software shall have the ability to download the error/status log from the DVR every
time the transit Vehicle is back in the depot yard. It shall include a “GPS Search” feature that
will allow SFMTA staff to video search the entire fleet based on specific or range of times and at
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or near specific locations of any incident. The use of Graphic User Interface (GUI) will be the
preferred method of interface with the program.

The downloading software shall have fleet-wide software for viewing DVR and camera “health
status” that are continuously updated and recorded in a log file accessible to the SFMTA Video
Technicians and shall include real time health checks and notification that can send notifications
to SFMTA staff via e-mail/text of any Defect noted during operation.

The system shall have the capability to be pre-programmed to download recorded incidents that
have not been “tagged” by the operator, up to one (1) hour in length from all cameras recorded
on the transit Vehicle when the Vehicle returns to depot yard. The Contractor shall provide all
support equipment needed to facilitate this (i.e., antenna, transmitter, receiver, and server)

3.13.6 Wireless System

The wireless system on the transit Vehicle shall be the latest wireless bridge, currently 802.11N
HauteSpot WRAPDXCIi-MN or approved equal. The Contractor shall supply or use an existing
antenna mounted on the roof of the transit Vehicle of at least 3dbm gain, and if needed per the
Contractor’s power configuration, an external power supply to power the bridge may be
installed. The wireless bridge shall have the capability to turn on and off the DVR via a wireless
switch or IP relay.

3.13.7 Security Enclosure

The mobile DVR shall be encased in a vented, rugged metal chassis with shock absorbers to
withstand exposure to extreme shocks, vibrations, and temperatures. A system status and
event button indicator shall be provided on the outside of the enclosure. A pick resistant ACE-
type lock or better shall be used. The lock shall be quarter turn lock and unlock. The internal
and external assembly of the security enclosure shall be designed for ease of removal and
repair of an internal subassembly and of the entire assembly. Ease of and convenience of
maintenance, changing user parameters and media removal and replacement are also
important functional requirements for the system. Design of the security enclosure shall be
approved by SFMTA during prototype review. CDRL

3.13.8 Viewing Stations

The contractor shall provide complete viewing stations which will allow SFMTA personnel to
review recorded video and audio data, transfer data to long term storage media, or transfer to
compact disk (CD) or DVD for court room viewing. The viewable and audible data shall meet all
legal requirements for Rules of Evidence in the State of California’s Courts of Law. The video
shall be playable off the CD/DVD without the need of installing viewing software.

3.13.9 Documentation and Training

Documentation and Training are referenced in Section 9.2.7, (Surveillance Camera System
Manuals) and Section 9.1.7, (Surveillance Camera System Training) respectively.

3.14 DRIVECAM

The Contractor shall provide a continuous battery powered DriveCam system on all Vehicles.
The DriveCam system (“DriveCam System”) shall include the DC3 Cellular Event Recorder
("Event Recorder") with audio front and rear video views and internal IR, DriveCam GPS system
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with GPS antenna (internal or external), wiring bundle, electrical connects, securing tie down
straps, mounting brackets, miscellaneous hardware and all associated equipment to provide an
operational event recorder system that meets the written software and hardware related
specifications DriveCam provided to SFMTA. The system design and installation shall be
approved by SFMTA. CDRL

3.14.1 Hardware
A. DriveCam 3 Video Event Recorder — Cell — part number VER-DC3-0004 including:

1 GPS Antenna — part number PER-GPS-0001 (not applicable for internal GPS)
2 VER 6 Port Hub Installation Doc — part number DRC-302 (not applicable for 5-port hub)
3 Instructions for Mounting Pushbutton Collar — part number DRC-929

B. Torx Wrench DC3 — part number 1130-00101-0000
C. Mounting hardware, accessories and power harness

3.14.2 Software
A. The Contractor shall provide the following software including any updates or patches:

1. Initial Year Hindsight License — part number 3235-000HS -INIT
2. ASP Hosting — part number 4230-00ASP-INIT

3.14.3 Services
A. The Contractor shall provide the following services:

1. Cellular Transport Plan (Tier 3) — part number 4230-OCELL-INIT
2. Managed Service (Tier 3) — part number 4230-000MS-INIT

3.14.4 Wires and Cables

A. All wire sizes and insulation shall be based on the current carrying capability, voltage drop,
mechanical strength, temperature and flexibility requirements, as well as fire resistance
requirements for Vehicle applications in accordance with DriveCam specifications.

B. Wiring shall be uniformly color coded and tagged.

C. Wiring shall be prefabricated into standardized harnesses, wrapped and tied with “all
weather UV type” nylon ties.

D. The power source wires must be sized appropriately to meet specified requirements for unit.
Wherever there is a possibility of interference, wiring and interconnecting cables shall be
properly shielded.

E. A protective plastic or rubber grommet must be installed in every hole that provides passage
for conduit or wiring to avoid chaffing or cutting of the conduit or wiring.

F. Start up and normal operation should prevent unacceptable voltage drops
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3.15 MOBILE RADIO SYSTEM

The bus manufacturer shall provide full installation for the radio/CAD/AVL system for the
SFMTA based on a system designed by Harris/Conduent and approved by SFMTA.

The location of all radio and public address equipment shall be in an electronic compartment
box at accessible location inside the vehicle and subject to SFMTA review and approval.
CDRL

Final Bill of Material will be provided to the contractor. The task of the final commissioning of the
radio shall be included in the price proposal.

3.15.1 Electronic Equipment Compartment and MDT

An electronic equipment compartment shall be provided to accommodate all the radio system
equipment. The compartment shall have a locked door. A location convenient to the operator
shall be provided for the radio control head, speaker, MDT and handset. The electronic
equipment compartment shall be supplied with a nominal 12-volt, 30-amp direct current with
positive and negative leads. This service shall be protected by a 30-amp circuit breaker located
at the circuit breaker panel.

The design, location and installation of the radio compartment and MDT shall be approved by
SFMTA. CDRL

3.15.2 Radio Antenna

Contractor shall provide and install all antennae for the SFMTA Radio system specified in the
Radio System. Contractor shall provide and install type RG 58 coaxial from the under floor
radio compartment to each antenna location.

A concealed 3/4-inch conduit and pull wire from each reinforcement plate to radio compartment
shall be provided. Conduit shall have no sharp or right angle bends.

3.16 FARE COLLECTION

Provisions for mounting a fare box (10-1/2 inches by 10 inches footprint and 39-1/2 inches high)
shall be provided as far forward and as deep into the floor as practicable. Location of the fare
box shall not restrict traffic, including wheelchairs, in the vestibule and shall allow the operator to
easily reach the fare box operational buttons and to view the deposited fares. The fare box shall
not restrict access to the operator’s area and shall not restrict operation of operator controls.
The passenger side of the fare box faces the front door of the Coach shall provide sufficient
clearance for easy access to the cash box/receiver system. The fare box must have sufficient
clearance for easy removal of the Coin and Bill Modules, as well as the Master Controller Card.
Meters and counters on the fare box shall be easily readable on a daily basis. The location of
the fare box shall comply with ADA requirements. Wiring and mounting shall meet all clearance
and access requirements, and shall accommodate installation of Genefare Electronic Fare
boxes or approval equal.
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3.16.1 Electrical

A 10-amp maximum, 24-volt, direct current protected circuit shall be available to power the fare
box and will have the ability to communicate using J1708 protocol. This circuit shall be
composed of three wires, +24VDC wire, 24VDC return, and a ground lead all enclosed in a
protective flexible conduit. All wires are 14 AWG, stranded, oil/grease/abrasion resistant where
applicable, the Contractor shall install circuit breakers. A power-disconnect switch shall be
provided inside the fare box for maintenance purposes.

3.16.2 Fare Box Mounting

SFMTA requires a reinforcing mounting support plate with nuts welded onto it. The support plate
shall be mounted below the Coach floor (Attachment 5: FareBox Mounting Support Plate). The
contractor shall place emphasis on the proposed placement of the fare box in order to meet
space and maneuverability requirements for wheelchairs in addition to entrance and egress for
the operator in an effort to minimize the possibility of industrial injury. The location of the fare
box and installation procedures shall be approved by SFMTA. CDRL

3.17 CLIPPER

Each Coach shall be delivered with a fully programmed, fully functioning Clipper system. The
Clipper system shall consist of one (1) DC (Driver Console) at the Operator Area and one (1)
Customer Interface Device (CID) for each door. The DC shall not obstruct the view of the
Operators and shall not interfere with Operator’'s Vent and Heater/Defroster in Section 4.3.
Cables shall not be exposed and accessibility to wiring shall be a primary design consideration
for ease of maintenance. The mounting locations of the DC and PD shall be approved by
SFMTA. CDRL

The Clipper on-board equipment requires either 12VDC or 24VDC power from protected
sources with voltage variations from 9VDC to 32VDC. The protection shall be a 5A manual
resetting circuit breaker that visibly identifies an open circuit in the tripped state.

The Clipper system shall be equipped with wireless transmitting/receiving equipment to
upload/download information between the Clipper system on the Coach and the Clipper
processing server. Contractor shall be responsible to demonstrate the Clipper system is fully
functioning with the existing wireless network infrastructure at SFMTA. CDRL

The Contractor shall be responsible for directing and coordinating with the sub-supplier for the
final commissioning task at SFMTA facility. The task of the final commissioning shall be
included in the price proposal.

3.18 AUTOMATIC PASSENGER COUNTING (APC)

Contractor shall furnish, install, and demonstrate successful operation of the Automatic
Passenger Counting (APC) systems with the IRMA sensor installed on each door. The APC
system shall be working with the Radio System. The APC system shall utilize optical image or
optical thermo sensors and process the collected data. The system shall be capable to
generate reports on the passengers load with bus stops information at the discretion of the user.
Cables shall be mounted so as not to interfere with the operation and maintenance of the
wheelchair ramp, or other Vehicle systems. The installation will be heavy duty and able to
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withstand the stresses of urban transit operation in the SFMTA environment. Accessibility of
wiring and ease of maintenance shall be primary design considerations. Automatic Passenger
Counting shall be able to count bicycle and wheelchair users, as well as ambulatory
passengers. The APC design and location shall be approved by SFMTA. CDRL

All specialized tools shall be supplied by the Contractor.

3.18.1 Electrical

The Master Run Switch shall control activation of the APC system. The APC system shall
operate in all Run positions of this switch. Power to the APC system shall be on at all times,
except when the battery has been shut off (this is to enable the Wireless download to operate at
all times, as explained in Section 3.18.5).

The APC system shall have a very small current draw; it shall not drain Vehicle battery below
engine starting level (as applicable) or to provide auxiliary electrical power for at least 4 full
days.

The APC system shall have its own circuit breaker, and it shall be internally protected against
voltage transients and RF interference to ensure proper operation in the SFMTA operating
environment.

3.18.2 System Enclosure

The APC system shall be housed in a sturdy vandal-resistant enclosure that includes a tamper
and pick-resistant lock. The unit shall be installed in an area determined by SFMTA. This area
must be easily and safely accessible to authorized personnel. CDRL

3.18.3 Passenger Counting Sensors

The Passenger Counting Sensor features shall be proven devices from a well-established APC
company specializing in APC systems. They should include but not be limited to the following:

1) Acquisition of passenger counts by means of sensing devices at each Vehicle door
opening.
2) Fully adjustable detection zones that meet the requirements of the Vehicle design.
3) Bicycle rack and wheelchair ramp switches that tabulate bicycle rack and wheelchair
ramp users.
4) 95% counting accuracy that is not affected by normal variables, including but not limited
to:
a. The reasonable speed at which someone passes by sensors.
b. Passengers carrying items such as backpacks, boxes, briefcases, etc.
c. Obstructions to the sensors, such as passengers remaining immobile within the
sensor field.
d. The difference between passengers boarding and exiting the Vehicle.
e. Variations in light and temperature.

3.18.4 GPS (Global Positioning System)

The Global Positioning System (GPS) shall provide accurate location of the Vehicle while
passengers board and exit. Location information will include but not be limited to route and bus
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stop/car stop identification. The GPS shall include a Dead Reckoning system so that Stop ID’s
can be accurately recorded in poor GPS reception areas, and self-diagnostics with status lights
for easy troubleshooting. These will include indications such as: “Power,” “Boot Up Mode,” “3-D
Fix,” and “Dead Reckoning in Use.” The GPS system shall be provided with hardware and
software to access status information and configuration settings in real time for the Electronics
Shop Technicians to use as a troubleshooting and configuration tool.

3.18.5 Computer Data Logging System

The Computer Data Logging System shall be a proven device supplied by a well-established
company specializing in Automatic Passenger Counting. It shall include, but not be limited to:

1) The GPS described in Section 3.18.4 GPS (Global Positioning System)

2) An onboard microcomputer that gathers and stores at least an average of 10-days of
Vehicle/route data that can be wirelessly downloaded to a local server via a RF Wireless
System. Data shall also be stored on a non-volatile medium for onboard retrieval.

3) A RF Wireless Receiver System, stationed at each facility where the APC Vehicles
reside. Each RF Wireless Receiving Unit shall be installed in a secure area, determined
by SFMTA. CDRL

4) An IBM PC server used for the Wireless System. It shall be installed in a secure area
determined by SFMTA. The Server shall connect to our existing LAN for remote data
retrieval. CDRL

5) Ability of the RF Wireless System and APC Server to run 24-hours a day, 365-days a
year in order to provide authorized access to all APC data at any time.

6) Self-diagnostic capability of individual System units.

Microcomputer gathered data should consist of but not be limited to:

1) Route ID

2) Vehicle ID

3) Time and date stamp

4) Stop ID

5) GPS stop coordinates

6) Direction of travel

7) Minimum and maximum passenger numbers

8) Number of passengers boarding and exiting at each stop ID/GPS location
9) Passenger load count at any time

10)Bicycle rack user and wheelchair lift user data.

The above data and other variants shall be used with software described in Section 3.18.6,
Computer Data Analysis Software.

3.18.6 Computer Data Analysis Software

The APC Vendor shall provide complete data analysis (PC Windows) software for use with
downloaded APC computer-logged data, to generate Summaries, Reports, Analyses, Plots, and
Graphs, such as but not limited to the following:

1) Route Summary Report
2) Route Productivity Plot
3) Trip Summary Report
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4) Trip Report; Bus/Car Stop Summary
5) APC Mapping
6) Schedule Adherence Summaries and Reports

The software shall have the ability to adjust the parameters of the Reports and Summaries,
such as dates, routes, addition of external data, etc. The Vendor shall provide 3 desktop PCs,
all installed with a full version of APC software for converting the compiled data into useful
information as outlined above. CDRL

The Data Analysis Software will be part of the proven APC system supplied by a well-
established APC company specializing in APC systems. The APC data/software shall be fully
compatible with the Plan module of the Trapeze scheduling system.

3.19 PASSENGER INFORMATION HOLDER

Two frames shall be provided on the rear of the operator's barrier to retain information sized 17
inches wide and 11 inches high posted by SFMTA, such as routes and schedules.

Three "take-one" boxes shall be mounted inside the Coach. Two boxes on the street side shall
be mounted on the window pillars: one half-way between the operator's area and the space
across from the rear door and one half-way between the rear door and the rear of the Coach.
One box shall be mounted on the rear door pillar. The "take-one" boxes shall be aluminum or
stainless steel and shall retain a 1-1/4 inches stack of 4-1/4 inches-wide media. The boxes shall
be four (4) inches deep.

Locations and placement of the passenger information holders are subject to SFMTA review
and approval. CDRL

3.20 NUMBERING AND SIGNING

Coaches shall have four-digit fleet numbers counting upward in sequence with Coach serial
numbers. SFMTA will inform the Contractor of the fleet numbers. SFMTA logo and serial
numbers shall be decals. The SFMTA common carrier number “CA 49819” shall be decals in
three (3) inches high numbers on both the curbside and the road side of the Coach. Coach
numbers shall be decals on the roof in numerals 48 inches high. A bus fleet number plate shall
be installed on the panel behind the operator seat. Fleet number style and locations shall be
subject to the final approval by SFMTA. CDRL

The interior of the Coaches shall have the four-digit fleet number in three-inch block style decal
located on the panel or access door above the operators head and centered vertically from the
windshield to the ceiling and horizontally between the Coach interior walls. In addition, on the
panel behind the operator’s station, a Braille Vehicle number sign will be placed in accordance
with ADA height and size requirements listed below.

Signing shall be applied to the inside and outside of the Coach in compliance with the ADA
requirements defined in 49CFR Part, Subpart B, 38.27. Signs shall be durable and resistant to
fading, chipping, and peeling; they may be painted signs, decals, or pressure-sensitive
appliqués. All decals shall be sealed with clear, waterproof sealant around all exposed edges if
required by the decal supplier. Appliqués shall be 3M Scotchcal or approved equal. Signing
listings are included in Error! Reference source not found. Decal Listing. Contractor will be supplied
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with a sample of all decals and decal drawings at design review. Sign materials, location and
placement shall be subject to the final approval by SFMTA. CDRL

3.21 TRAFFIC SIGNAL PRIORITY EQUIPMENT

Contractor shall supply and install fully functional signal priority equipment, the Opticom model
2101 or approved equal. The traffic signal priority equipment shall utilize standalone GPS
antenna. The design and location of the equipment shall be approved by SFMTA during design
review. CDRL

3.22 CHASSIS MOUNTED PEDESTRIAN BARRIER (S1 GUARD)

Contractor shall provide chassis mounted pedestrian barrier on the curbside in front of the rear
axle wheel. The pedestrian barrier shall be adequate enough to push pedestrian away from the
right rear wheel.
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4 OPERATOR’S AREA

The objective of designing the operator’s area is to provide an environment for the driver to
operate the Coach safely and efficiently for long periods of time without injury and with minimal
fatigue. The operator’s area shall also be designed to minimize glare to the extent possible.
The use of polished metal and light-colored surfaces within and adjacent to the operator’s area
shall be avoided. To the extent practicable, areas that are visible from outside the Coach in the
vicinity of the dash panel and cowl shall be configured to preclude use for storage of items. The

Contractor shall present the complete detailed layout of the operator’s area at the design review
for approval by SFMTA. CDRL

The Contractor shall construct a mock-up of the operator’s area for approval of the operator’'s
area by SFMTA prior to the manufacture of each prototype Coach. CDRL

The operator’s area shall comply with the following SAE recommended practices:

TABLE 4.0
SAE J287 Driver Hand Control Reach
SAE J941 Motor Vehicle Driver Eye Range
SAE J1050 Driver's Field of View
SAE J1052 Motor Vehicle Driver and Passenger Head Position
SAE J1516 Accommodation Tool Reference Point
SAE J1522 Truck Driver Stomach Position
SAE J1834 Seat Belt Comfort, Fit and Convenience

41 CONTROLS

All switches and controls shall be marked with easily read backlit identifiers and shall be in
convenient operator locations. All panel-mounted switches and controls shall be replaceable,
and the wiring at these controls shall be serviceable from the vestibule or the operator's seat.
Switches, controls, and instruments shall be dust and water resistant, consistent with the Coach
washing practice described in Section 2.3, INTERIOR TRIM, PANELING AND ACCESS. All
operator controls shall be located in positions where the operator can activate and deactivate
them without reaching below the dash level and shall be located in a position that the operators
body cannot contact them while entering / existing the control station, or while operating the
Coach.

41.1 Operator Control

SFMTA Operations personnel will be heavily involved with the final approval and acceptance of
the operator’s area. All switches shall be waterproof or, if at SFMTA'’s approval, weatherproof.
All control panels installed on to the Operator’s area shall be sealed properly to prevent water
intrusion. All switches and controls necessary for the operation of the Coach shall be
conveniently located in the operator's area and shall provide for ease of operation. They shall
be identifiable by shape, touch, and permanent non-wear or fading identification markings
Specific requirements for operator controls are summarized in Figure 4.1, (Operator Control
Requirements). All required switches and controls are included in Figure 4-2, (Operator
Switches and Controls) and shall be constructed and specified as heavy-duty
automotive/industrial quality.

Operator’s Area, 1
n:\ptc\as201711000419\01220919.docx



CONTRACT NO. SFMTA-2017-45 TECHNICAL SPECIFICATIONS
30-Foot Low Floor Diesel Hybrid or Electric Coaches

No wiring, equipment or housings shall interfere with the operation of foot-controlled switches or
pedals. Controls and all dash features shall be designed so that the operator or passengers
may not easily tamper with them. Layout of controls shall be approved by SFMTA. CDRL

4.1.2 Instruments

The speedometer, certain indicator lights, and air pressure gauge(s) with single needle and a
minimum of 2-1/2 inches in diameter, shall be located on the front cowl immediately ahead of
the steering wheel. lllumination of the instruments shall be simultaneous with the marker lamps.
Glare or reflection in the windshield, side window, or front door windows from the instruments,
indicators, or other controls shall be minimized. Instruments and indicators shall be easily
readable in direct sunlight. Instrument and indicator light readability in all conditions will be
approved by SFMTA during prototype evaluation. CDRL

The instrument panel shall include an electric analog-speedometer with a maximum possible
indicating speed of no less than 80 mph and calibrated in maximum increments of five (5) mph.
The speedometer shall be a rotating pointer type, with a dial deflection of 200 degrees to 270
degrees and 40 mph near the top of the dial and shall not include an odometer. The
speedometer shall meet size and accuracy requirements of SAE Recommended Practice J678.
The instrument panel shall include a fuel level gauge, an air pressure gauge with indicators for
primary and secondary air tanks, and 12 volt and 24 volt voltmeter(s) (if space is available) to
indicate the operating voltage across the Coach batteries. LCD screen instrumental panel shall
be install to show exit door activities via the surveillance camera when the exit doors are opened
if camera frame rate is kept at a minimum of 25 fps. The instrument panel lamp wiring shall be
easily accessible for service from the operator's seat or from the top of the panel. Wiring shall
have sufficient length and be routed to permit service without stretching or chafing the wires.

FIGURE 4-1 OPERATOR CONTROL REQUIREMENTS

SUBJECT SPEC/DESIGN

Steering Wheel Adjustment 2.5" vertical minimum; 6" Horizontal Steering

Steering Wheel 19" diameter

5" Percentile Acc. Pedal Angle at Rest SAE J287-J941-J1052 and J1522

5" Percentile Brake Pedal Angle at Rest SAE J1516

95th Percentile Acc. Pedal Angle at Rest SAE J1516

95th Percentile Brake Pedal Angle at Rest SAE J1516

Turn Signal Controls Left Foot 35 - 45 degrees platform

Control Handreach — Side SAE J287

Control Handreach — Front SAE J287

Seat Dimensions Min. Width - 18" Slope - 5 +/- 5 degrees

Seatback to Cushion Angle 95 - 110 degrees

Seat Height Adjustment 13” — 19” from floor to top of uncompressed seat

Seat Adjustment Forward Min. 9"

Object Detection 3.5' height at 2' in front of Coach

Horizontal View Min. 90 degrees

Obstruction — Divider Less than 3 degrees

Obstruction — Pillar Less than 10 degrees

Upward View Greater than 15 degrees
Range of resistance 10 —50 Ibs.

Brake Angle from the horizontal: 45; freeplay: 1.2 degrees;
Pedal Travel: 0.5” — 2.5”; height above accelerator: 1.2”
Range of resistance: 4 — 10 Ibs.

Accelerator Angle from the horizontal: 45; freeplay: 5 degrees
Maximum travel: 20 degrees
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FIGURE 4-2 OPERATOR SWITCHES AND CONTROLS
SWITCHES

Master Run Switch

Start button

Kneel switch (with cover)

Over raise feature

Hill holder switch, with cover

Interior lighting switch

Wheelchair ramp switch

Power door switch

Operator area lighting switch

Hazard light switch

Pedal Adjustment

Silent alarm switch

Speaker selection switch

Hazard warning switch, with extension arm
Idle speed switch (as applicable)

Diagnostic light panel test switch

Rear door override switch

Street side/curb side door switch (with cover)
Foot-controlled turn signal switches

Horn button in steering wheel hub
Foot-controlled headlight dimmer switch ?7?
Fire suppression system manual activation switch
Sweeper Switch

Electric-only mode switch

Emergency shut down switch (with “tell tale” indicator)
Turn signal Disable switch

Event Marker button

CONTROLS

Accelerator pedal

Brake pedal

Rotary Door Controller

Windshield wipers

Windshield washers

Interior climate control

Defroster control

Operator's heater controls

Parking brake control (also acts as direction control neutral actuator)
Wheelchair ramp controls

Harris Radio MDT

Destination sign controls

Exterior Side Mirror adjustment control
Instrument panel lighting intensity control
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4.1.3 Indicators

Critical systems or components shall be monitored by a built-in diagnostic system with visible
and audible indicators. The diagnostic indicator lamp panel shall be located in clear sight of the
operator. The intensity of indicator lamps shall permit easy determination of "on"/"off" status in
bright sunlight but shall not cause a distraction or visibility problem at night. All indicators shall
have a method of momentarily testing the operation of the lamp. Whenever possible, sensors
shall be of the closed-circuit type so that failure of the circuit or sensor shall activate the
malfunction indicator. Sensors shall be accurate to +/- two (2) percent of the manufacturer's
specified value. An audible alarm shall be loud enough for the operator to be aware of its
operation and to be inclined to discontinue operation of the Coach. Diagnostic indicators are
listed in Figure 4-3, (Onboard Diagnostic Indicators). Space shall be provided on the panel for
future additions of no less than five indicators.
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FIGURE 4-3 ONBOARD DIAGNOSTIC INDICATORS

VISIBLE INDICATOR AUDIBLE FUNCTION
ALARM
Low Fuel (as applicable) No Clean diesel fuel level at or below 25 gallons
Low Qil (as applicable) Yes Engine oil pressure low
Low Coolant Yes Coolant Pressure low
Hot Engine (as Yes Engine coolant temperature high
applicable)
Low Air Yes Air system low in primary or secondary reservoir
Alternator stop No Alternator not charging
Kneel Yes Kneeling system activated
Wheelchair ramp Yes System activated
Fire Yes- 75 dB (min) | Over temperature in engine compartment
Low Hydraulic Fluid Yes Hydraulic fluid low fluid level
Traction Motor Yes Over Speed and/or overheat
Mobility Aid Passenger No Mobility aid passengers want to get off
Exit Signal
High headlamp No High headlamp is on
Right and Left turn Yes, with diable | Indication of left-turn or right-turn
switch

Hazard warning No Warning signal to other drivers. (may be

common with turn indicators)
Rear doors open or No Rear doors are opened
enabled

Parking brake not applied | Yes- 75 dB (min) | Parking brake is not applied and Master Run
Switch is at “OFF” position

Parking brake applied No Parking brake is applied

Seat belt Yes Warning signal to operator for not wearing seat
belt

Interlock is off Yes Interlock is turned off

Service brake applied No Service brake is applied. (may be common with
parking brake indicator)

Check Engine(as Yes Engine interlocks

applicable)

Stop Engine(as Yes Engine interlocks

applicable)

Energy Storage Unit Yes Warning of high temperature and/or fire and/or

Temperature (as smoke condition

applicable)

Energy Use No Dynamic energy usage efficiency indicator(s)

GFCI Yes Progressive indicator of excessively high current
condition within the high voltage system

Electric-only mode No APU manual off condition

Controller Yes Overheat

State of Charge (SOC) No Progressive low power indicator(s)

Adapter plugs for energy consumption meters or SFMTA approved alternative equivalent means
shall be provided to monitor cumulative and instantaneous values of motor current draw and line
current.

A total of three meters shall be provided. Access to the adapter plug or equivalent means shall
be inside the Coach, but shall be available to maintenance personnel only.
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The instrument panel and wiring shall be easily accessible for service from the operator seat or
top of the panel. Wiring shall have sufficient length and be routed to permit service without
stretching or chafing the wires.

41.4 Door Controls

Controls for the front entrance and rear exit doors shall be a single 5-position master door
switch, conveniently located and operable in a horizontal plane by the operator's left hand. The
setting of this control shall be easily determined by position and touch. The 5-position master
door switch shall also activate the hazard light whenever the switch is not in the “centered”
position. The master door switch shall be a single 5-position control with the following settings
shall be provided:

FIGURE 4-4
Second Position Forward Front door open, rear doors enabled
First Position Forward Front door open, rear doors disabled
Centered Front door closed, rear doors disabled
First Position Rearward Front door closed, rear doors enabled
Second Position Rearward Front door open, rear doors enabled

Contractor shall provide Proof-Of-Payment (POP) push buttons on the outside of the Vehicle by
each of the exit door. Whenever the operator enabled the rear exit doors, passengers on the
outside of the Vehicle shall be able to push the POP button to open the door. Contractor shall

provide the design for SFMTA approval. CDRL
4141 Door Operations

The designs, configurations, locations, operations and mounting installations shall be approved

by SFMTA. CDRL

A separate switch, convenient to the operator, shall convert the rear doors to power doors with
simultaneous opening and closing of both door valves controlled by the operator.

Operation of, and power to, the passenger doors shall be completely controlled by the operator.
Doors shall open or close completely within 2 — 4 seconds from the time of actuation, and shall
be subject to the adjustment requirements of Section 3.2.6, Actuator. Activation of the door
mechanism can be accomplished using electric power. Electric powered doors shall operate
similarly to the following description for air-powered doors.

The rear exit door panels shall include a sensitive edge for the purpose of alarming and
reversing door operation in the event an individual or an individual’s limb would be caught
between the doors on closure. The sensitive edge will activate a toned alarm in the operator’s
area, and immediately open the exit door. Once the obstruction is cleared, the operator will be
required to recycle the door controller to the open position before being able to again activate
closure of the doors. Detailed specifications are listed in 3.2.8 Sensitive Edges.

41.4.2 Interlock

When any door controls is activated, an accelerator interlock shall inhibit the acceleration of the
Vehicle, and a braking interlock shall engage the rear axle service brake system. The interlocks
shall not release until the front and rear doors have closed and the operator has positioned the
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door control to the "all doors closed" position. If Vehicle speed is above 1 mph when the
interlock is engaged, a loud, momentary alarm will sound (Reference Section 6.1.5, Propulsion
System Interlocks).

4143 Interlock Override Switch

An interlock override switch, enclosed in the front destination sign compartment, shall, when set
in the "off" position, release and deactivate the door interlocks, allowing the release of the
inhibited throttle, and enabling the front and rear doors. An audible alarm shall be activated
when the override switch is in the “off” position. The design and access to the interlock override
switch shall be approved by SFMTA during design review. CDRL

4.1.5 Steering Wheel and Horn Button

The steering wheel shall last the life of the Coach, and shall be constructed of a hard, smooth
black material impervious to, cleaning fluids, and body acids. The steering wheel shall be no
less than 18 inches in diameter and shall be shaped with a soft rim grip for comfort for long
periods of time. The steering wheel spokes or rim shall not obstruct the operator's vision of the
instruments when the steering wheel is in the straight-ahead position. The steering column shall
be capable of a minimum six (6) inch horizontal adjustment and a 3-inch vertical adjustment
from the operator seat. Clearance requirements shall be met in all positions (Reference Section
5.2.3, Turning Effort).

Dual electric horns shall be provided, mounted to prevent entry of water and dirt into horn
trumpets. The horns shall sound high and low notes (notes D & F) that are clearly audible over
80 dBA traffic noises at a distance of 300 feet. The horn button shall be located in the steering
wheel hub and shall be protected from debris accumulation and shall not incorporate any
manufacturers' logo.

The steering wheel shall be Vehicle Improvement Products, BKBL1824D4V, or approved equal
and the horn assembly shall be Vehicle Improvement Products, HB9T, or approved equal.

4.1.6 Accelerator and Brake Pedal

Contractor shall install an adjustable pedal system by Kongsberg or approve equal. The
adjustable pedal system shall simultaneously slide the brake and accelerator pedals for 3 inches
both forward and rearward. The adjustment shall be made by use of a dash mounted toggle or
rocker switch. The switch shall be clearly labeled to identify it as pedal adjustment and shall be
within easy reach of the operator. The design and locations shall be determined at the design
review.

Accelerator and brake pedals shall be designed for ankle motion and shall meet the
requirements of SAE J1516. Foot surfaces of the pedals shall be faced with wear-resistant,
nonskid, replaceable material. Force to activate the brake pedal control shall be an essentially
linear function of the Coach deceleration rate and shall not exceed 50 pounds at a point seven
(7) inches above the heel point of the pedal to achieve maximum braking. The heel point is the
location of the driver’s heel when foot is rested flat on the pedal and the heel is touching the
floor or heel pad of the pedal. Brake and accelerator design shall refer to Figure 4-1, (Operator
Control Requirements).
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4.1.7 Master Run Switch

Controls for propulsion operation shall be closely grouped within the operator's area. These
controls include a separate master run switch and start switch or button. The master run switch
shall be a four-position (Stop Propulsion/Day Run/ Night Run/ Night Park) rotary switch located
conveniently to the operator’s left.

4.1.8 Hill Holder

The contractor shall provide an automatic hill holding system, but if manual control is necessary,
the hill holder control shall be conveniently located to the operator's left (Reference Section
5.3.8, Hill Holder).

4.1.9 Turn Signal

Turn signal controls shall be foot-controlled, waterproof, heavy-duty momentary contact
switches, floor-mounted on a platform inclined at an angle between 35 and 45 degrees in a
manner that precludes confusion among the left, right, and high-beam switches. Whenever the
turn signal control is activated, an external audible warning shall sound to warn other drivers
that the Coach is preparing to make a turn. The external audible curbside turn signal alarm,
Mallory Sonalert SC628JR or approve equal, shall be located under the Coach just forward of
the rear door, shall sound whenever the turn signal is activated.

SFMTA required the Contractor to install two independent override toggle switches, one for left
turn beeper and one for the right turn beeper, to be installed in a secured locking compartment,
only accessible by 4M mechanics, on the Vehicle. The location shall be review and approved
by the SFMTA. . CDRL

4.1.10 Destination Sign Control & Automatic Next Stop Passenger Information
System

Reference Section 3.10, DESTINATION SIGNS, and Section 3.11, Digital Voice Announcement
System.

4.1.11 Fare Collection Area Light Control
Reference Section 4.7, OPERATOR’S AREA LIGHTING.

4.1.12 Climate Control

The climate control shall provide switches or display panel on the instrument panel to control the
heating, and ventilating. All switches or display panel locations shall be reviewed and approved
by SFMTA. CDRL

(Reference Section 0,

INTERIOR CLIMATE CONTROL, Section 3.5, ROOF VENTILATORS, and Section 4.3,
OPERATOR’S VENT AND HEATER/DEFROSTER.
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Operator Heater/Defroster: There shall be a 2-speed switch to control the Heater/Defroster.

4.1.13 Silent Alarm and Event Marker

Contractor shall install a silent alarm switch in a location to be determined at the design review.
When the silent alarm switch is activated, the following events shall occur:

e The recording system must protect a window of recorded data that extends beyond the
beginning and ending of an event (Reference Section 3.13.2, Silent Alarm Requirements).

e A help message (subject to SFMTA approval) shall display on the front and rear facing
destination signs. CDRL

e SFMTA Central Control shall be alerted to notify proper authorities.

At the discretion of the operator, a control event marker (pushbutton or equivalent) shall be
available to mark an event in the same manner as specified for the silent alarm in Section
3.13.2.

4.2 OPERATOR SEAT

The operator seat shall be a USSC 9100 ALX, modified to meet the specifications listed below
in Section 4.2.1, Dimensions and Adjustability, or approved equal. It shall be easily removable
from the Coach for service or repair. A non-removable headrest is required; however it shall be
easily removed and installed by a mechanic. Installation shall be approved by SFMTA. CDRL

The Contractor shall install a parking alert alarm on the Vehicle. The alarm shall sound if the
Operator unbuckles the seatbelt and leaving the operator seat but the parking brake is not set.
The Contractor may utilize the seat belt fastening as the sensing element. The Contractor is
required to submit a proposal to SFMTA for review and approval. CDRL

4.21 Dimensions and Adjustability

The operator’s seat shall be adjustable so that persons ranging in size from the 95th percentile
male to the 5th percentile female may safely and comfortably operate the Coach. A footrest
shall be provided for the operator’s left foot. The operator's seat cushion shall have a minimum
width of 18 inches, a depth of 16 inches and a rearward slope with a total range of adjustability
of 10 degrees. The operator seatback height, measured from the point of intersection of the
uncompressed seat cushion with the seatback to the top of the back, shall be a minimum of 23
inches. The angle formed between the seat back and the seat cushion shall be adjustable in
the range of 95 to 120 degrees. The height of the seat shall be adjustable so that the distance
between the top of the uncompressed seat cushion and the floor shall vary between 12 and 20
inches. The height of the lumbar support from the seat shall vary between 9 and 12 inches.
The seat shall be adjustable forward and rearward for a minimum travel of 12 inches and shall
provide a minimum of 33.5 inches of horizontal distance between the seat reference point and
heel of the driver on accelerator pedal. While seated, the operator shall be able to make all
adjustments by hand, easily and conveniently. Adjustment mechanisms shall hold the
adjustments and shall not be subject to inadvertent changes.

4.2.2 Structure and Materials

The operator’s seat shall be contoured to provide maximum comfort and safety for extended
periods of time. Cushions shall be padded with at least three (3) inches of closed cell molded
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self-skinning polyurethane on the seat cushion and back, and shall comply with FMVSS fire and
smoke requirements. Supplementary cushioning shall be provided by air suspension of the seat
assembly. The spring rate of the supplementary suspension and the seat height shall be
independently adjustable by the operator. Seat suspension shall effectively dampen road
shock, so the seat shall not oscillate excessively during normal driving conditions, including
passing over potholes. Upholstery shall be H0O12 Hampton Black Vinyl, or approved equal, and
shall be approved by SFMTA during prototype review. CDRL

All visually exposed metal on the operator seat, including the pedestal, shall be aluminum and
stainless steel. The seat shall be adjusted without unfastening the seat belts. The seat shall be
supplied with belt assemblies, lap belt system and shall accommodate all drivers in all positions
of the seat. Seat belts shall be stored in automatic retractors. The color of the operator seat
shall be black and the seat belt shall be orange.

4.3 OPERATOR’S VENT AND HEATER/DEFROSTER

A separate operator-controlled heater and blower shall be provided to heat the operator area
and defrost the windshield. The unit shall be sized and designed to operate in the San Francisco
environment providing a comfortable work area during normal transit operation. The blower shall
have at least two speeds, with a minimum of 500 cubic feet per minute at the higher speed.
Adjustments shall permit variable distribution or shutting off of the airflow. This vent door shall
provide unfiltered outside air to the lower portion of the operator area. The windshield defroster
unit shall comply with the SAE recommended practices J382. Placement and operation of the
vent shall be approved by SFMTA. CDRL

Contractor shall demonstrate the operator’s area heating and ventilation system’s compliance
with the specification. CDRL

44 OPERATOR WINDOWS
441 Windshield

The windshield shall permit an operator's field of view as specified in SAE Recommended
Practice J1050. The vertically upward view shall be greater than 15 degrees, measured above
the horizontal and excluding any shaded band. The vertically downward view shall permit
detection of an object 3-1/2 feet high no more than two (2) feet in front of the Coach. The
horizontal view shall be a minimum of 90 degrees above the line of sight. Windshield pillars
shall not exceed 10 degrees of binocular obscuration. The windshield shall be designed and
installed to minimize external glare as well as reflections from inside the Coach.

The windshield shall be laminated safety glass of minimum of 1/4 inch thick and conforms to the
requirements of ANSI Z26.1-1983 Standard for Type AS-1. The windshield shall be easily
replaceable by removing zip-locks from the windshield retaining moldings. Bonded-in-place
windshields shall not be used. The glazing material shall have single-density tint. The upper
portion of the windshield above the operator's field of view shall have a dark, shaded band with
a minimum luminous transmittance of 6 percent when tested according to ASTM D-1003.
SFMTA prefers windshields with flat glass.
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4.4.2 Side Window

The operator’s side-window shall be safety glass of minimum of 1/4 inch thick and conform to
the requirements of ANSI Z26.1-1983 Standard for Type AS-2. The entire side window area
shall be framed in a two-section sash. Each section shall slide horizontally and be glazed with
float-type, single-density, tinted safety glass that is neutral gray with approximately 76 percent
light transmission. The assembly shall have a ratchet mechanism to prevent uncontrolled
sliding. The window tracks, channels, and seals shall be designed to last the service life of the
Coach. Contractor shall provide glass dimensions and specifications. The side window shall be
equipped with a visor or approved equal. The design of the operator’s side window and locking
arrangement shall be approved by SFMTA. CDRL

4.5 MIRRORS
451 Exterior

The Coach shall be equipped with a pair of corrosion-resistant exterior rearview mirrors on each
side of the Coach. Both mirrors shall be Hadley or approved equal. Both mirrors shall be
remote adjustable with breakaway arm. The mirrors shall be separately adjustable and
replaceable. The mirrors shall permit the operator to view the highway along both sides of the
Coach, including the rear wheels. The exterior rearview mirror should have turn signal
embedded to the mirror lens. Both mirrors shall be mounted on swivel arm no less than 80
inches above the street surface.

Mirrors shall be firmly attached to the Coach to prevent vibration and loss of adjustment, but not
so firmly attached that the Coach or its structure is damaged if the mirror is struck, and shall
retract or fold sufficiently to allow Coach-washing operations. All exterior mirrors electrical
wiring shall utilize Quick Disconnect Connectors located as close as possible to the mirror for
ease of maintenance. The mirrors shall be mounted on spring-loaded brackets and be guarded
from hitting the Coach sides in the retracted position. Mounting arms shall not protrude beyond
the outside mirror edge. The mirrors, mirror bracket construction, mounting location and
installation shall be approved by SFMTA. CDRL

4.5.2 Interior

Rear view mirrors shall be provided and arranged so that the operator can observe passengers
throughout the Coach without leaving the operator's seat and without shoulder movement. With
a full standee load, including standees in the vestibule, the operator shall be able to observe
passengers anywhere in the aisles, and in the rear seats. Interior mirrors shall not be in the line
of sight to the exterior curbside mirror. Mountings shall be sturdy to resist flexing, vibration, and
vandalism.

Interior observation shall be accomplished by a swivel-mounted flat rear view mirror of 8 inches
by 15 inches attached above and to the right of the operator's head. The locations of mirror
mountings shall be approved by SFMTA, including assurance the step well mirror does not
encroach upon passenger doors during access/egress. CDRL

46 PUBLIC ADDRESS SYSTEM

The public address system shall be activated by a floor-mounted momentary switch to permit
driver to make internal announcement and / or external announcement only - switching from
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inside to outside speakers shall not require volume adjustment. Switch shall be easily
accessible to the operator. A Stealth Mic hands-free digital microphone system by Digital
Recorders Inc. or approved equal shall be provided (Reference Section 3.12, PUBLIC
ADDRESS SYSTEM).

4.7 OPERATOR’S AREA LIGHTING

The operator's area shall have a light to provide general illumination, and it shall illuminate the
half of the steering wheel nearest the operator to a level of 10 to 15 foot-candles. This light shall
be controlled by a switch convenient to the operator.

A high-intensity bullet light mounted in the ceiling shall spotlight the money receptacle of the fare
box when the front door is open and the master run switch is in the "RUN" position.

48 OPERATOR BARRIER

A Dutch door style barrier in the operator’s area shall be provided on all of the Vehicles
delivered. The barrier shall be designed to have no glare, reflection and rattle as design criteria.
The barrier shall have an opening such that the lower half only or both halves can be closed or
safely left opened at the operator’s discretion. Where visibility is required, clear Lexan type
material or laminated safety glass can be used to comply with all FMVSS visibility and safety
requirements. The barrier shall extend to within one inch of the floor, ceiling and walls. The
design of the operator barrier shall be approved during the design review and shall comply with
all applicable regulations. The barrier color should match the 980 gray of the passenger seats.
The barrier shall meet the strength requirements described in Section 2.3.1, Divider and Side
Trim Panel. The latching mechanism shall be easily accessible to all operator heights. The
Contractor shall review the barrier on the existing SFMTA fleet prior to submitting a proposal for
SFMTA to review and approve. CDRL

49 TRASH RECEPTACLE

A cylindrical plastic trash receptacle, 13 inches high and six (6) inches in diameter, shall be
provided and installed by the Contractor. It shall be fastened to the vertical assist element of the
operator barrier with a removable J clip and shall not rest on the Coach floor. In addition, the
Contractor shall provide a small capacity trash holder, minimum 28 in®, on the side of the
operator panel.

410 FARE COLLECTION EQUIPMENT
Refers to Section 3.16, FARE COLLECTION.

411 SUN VISOR

An adjustable sun visor shall be provided for use on the operator's front and side of the
windshield. The visor shall be shaped to minimize light leakage between the visor and
windshield pillars. The visor shall store out of the way and shall not obstruct airflow from the
climate control system or foul other equipment, such as the destination sign control.
Deployment of the visor shall not restrict vision of the rearview mirrors. Visor adjustments shall
be made easily by hand with positive locking and releasing devices and shall not be subject to
damage by over tightening. Sun visor construction and materials shall be strong enough to
resist breakage during adjustments. The visor, when deployed, shall be effective in the
operator's field of view at angles more than 5 degrees above the horizontal. A spring-loaded
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clip not less than 3 inches wide shall be securely riveted to each side of the sun visor to retain
operator's run sheet. Covering on the visor shall be black vinyl similar to that of the operator's
seat.

412 STORAGE LOCKER

The contractor shall furnish and install one (1) storage locker. Location, design and materials
shall be approved by SFMTA. CDRL

A storage locker with latch shall be provided in the operator area. The locker shall be at least
four (4) cubic feet.

413 OPERATOR’S PLATFORM

The operator’s platform shall be finished with no sharp edges and shall not interfere or impede
wheelchairs or other mobility aids. SFMTA prefers that the Contractor provide Operator’s
platforms similar to SFMTA’s existing motor Coaches.

The floor in the operator's area shall be easily cleaned and shall be arranged to prevent debris
accumulation. Floor covering shall be Altro Transflor TFFG2704F “Rocket”, or approved equal.
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5 CHASSIS

5.1  SUSPENSION AND AXLES
5.1.1 General Requirement

All axle suspensions shall be pneumatic type and shall have a load rating compatible with that of
the axles. The front and rear axles should be equipped with anti-sway bars or other equipment
approved by SFMTA to limit bus sway. The basic elements of the suspension system shall last
the life of the Coach without major overhaul or replacement. Suspension beams, weldments
and structural members shall be considered as parts of the basic body structure. Items such as
bushings and air springs shall be easily and quickly replaceable by a 4M mechanic in 30
minutes or less. Suspension pivots shall be replaceable. Bushings shall be permanently
lubricated and interchangeable at all positions. Adjustment points shall be minimized and shall
not be subject to a loss of adjustment in service. Necessary adjustment shall be easily
accomplished without removing or disconnecting the components. Caster and toe-in
adjustments shall be possible without removal of any component. Contractor shall provide axle
tool kits which contain specialty tools required for axle nuts, flanges, bearing replacement, seal
installation, service brake reline / hardware replacement etc.

5.1.2 Axles

All axles shall have a minimum load rating sufficient for the Coach loaded to GVWR and shall
operate for 200,000 miles on the design operating profile without repairs. The axle gearing shall
be easily accessible for lubrication and all axles shall be approved by SFMTA. CDRL

The front axle suspension system shall be dropped beam with hollow section M.A.N., Rockwell,
Meritor, or approved equal

The rear axle shall be heavy-duty non-steerable type M.A.N. or approved equal. End tubes
shall be removable and shall be threaded to allow for adjustment of wheel bearing nuts. The
lubrication drain plug shall be magnetic type.

Reusable axle hub bolts are preferred.
Minimum axle load ratings are encouraged to be rated so that GVWR is maximized.

5.1.3 Wheel Bearings

Wheel bearings shall provide smooth low friction rotation of the wheels under all operating
conditions. The wheel bearings shall be easily accessible, maintainable, and replaceable.
Wheel bearing inner grease seal shall run on a replaceable-chromed wiper ring or the tube. All
bearings shall be sealed properly to prevent leakage of lubricant. An oil bath type seal shall
lubricate the non-drive axle bearings by Stemco, Inc. or approved equal.
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5.1.4 Air Bellows

The air suspension system shall consist of at least two, and preferably four, air bellows per axle.
The system shall use leveling valves and bellows to maintain constant spring characteristics and
Coach body height, regardless of Coach loading. Leveling valve exhaust ports shall be guarded
to avoid plugging with road dirt.

Air bellows shall be removable, replaceable and serviceable without removal of any wheels
while the Coach is on standard in-ground hoists, above ground hoists or in a pit area. The type
and manufacturer of the air bellows requires the approval of SFMTA. . CDRL

5.1.5 Travel

The suspension system shall permit a minimum wheel travel of 3% inches in jounce-upward
travel of a wheel when the Coach hits a bump (higher than street surface). And a minimum of 3
inches rebound-downward travel when the Coach comes off a bump and the wheels fall relative
to the body. Elastomeric bumpers shall be provided at the limit of jounce travel. Rebound travel
may be limited by elastomeric bumpers or hydraulically within the shock absorbers.
Suspensions shall incorporate appropriate devices for automatic height control, so that
regardless of load the Coach height relative to the centerline of the wheels does not change
more than % inch at any point.

5.1.6 Damping

Vertical damping of the suspension system shall be accomplished by multi-shock absorbers
mounted to the suspension arms or axles and attached with replaceable bolts and nuts to
appropriate locations on the chassis. Damping shall be sufficient to control Coach motion to two
cycles or less after hitting road perturbations. Shock absorbers shall maintain their
effectiveness for at least 50,000 miles and each shock absorber unit shall be individually
replaceable by a 4M mechanic in less than 15 minutes. Variations in passenger loading shall
not adversely affect the handling characteristics of the Coach sufficient to classify it as
dangerous, unsatisfactory, and uncontrollable.

5.1.7 Kneeling

The Coach must kneel evenly on both sides. The operator-actuated kneeling device shall lower
the step at the front door to a height of no more than 10 inches, measured at the longitudinal
centerline of the front door to the ground. Brake and throttle interlocks shall prevent movement
when the Coach is kneeled. The kneeling control shall be disabled when the bus is in motion.
The kneeling controls shall not be operational while the wheelchair ramp is deployed. A three-
position, spring-loaded, normally centered switch located in the operator’s area shall control
kneeling of the Coach. A downward force on the switch shall activate the kneeling function.
The Coach shall complete kneeling in a maximum of five (5) seconds from the time the switch is
activated. During the lowering and raising operations, the maximum acceleration shall not
exceed 0.2g, and the jerk shall not exceed 0.3g per second, measured on a front step tread. An
indicator, visible to the operator, shall be illuminated whenever the Coach is too low for safe
street travel and the interlocks are engaged. An audible alarm and downward-pointing visual
signal mounted near the door pillar shall operate when the Coach’s kneeler is in motion. The
audible alarm shall be a different frequency than other alarms and beeper. The sound and
operation of this alarm shall be approved by SFMTA at the design review. CDRL
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The Coach shall remain kneeled when the control switch is released. An upward force on the
switch shall be required to raise the Coach. The Coach shall rise to the correct operating height
within seven (7) seconds.

5.1.8 Over-Raise Feature

Due to the topography of the SFMTA bus routes, the Contractor shall provide an over-raise

switch on the side-panel console of the Operator platform. The over-raise feature shall be

activated and sustained its raised height during a predetermined speed range limit and de-

activated once the speed exceeds the allowable speed limit. SFMTA prefers that the over-raise

feature have the capability to activate while the Vehicle is in motion at low speed operations.

The design and operations shall be determined and approved by SFMTA at the design review.
CDRL

The over-raise feature shall allow the buses to traverse all routes in the SFMTA service areas
without scraping the pavement.

5.1.9 Lubrication

All elements of steering, suspension, and drive systems requiring scheduled lubrication shall be
provided with grease fittings conforming to SAE Standard J534. These fittings shall be located
for ease of inspection, and shall be accessible with a standard grease gun with flexible hose
ends, from a pit or with the Coach on a hoist. Each element that requires lubrication shall have
its own grease fitting with relief path. The lubricant specified shall be standard for all elements
on the Coach. The manufacturer shall supply SFMTA with a maintenance schedule and
protocol. CDRL

5.2 STEERING

Hydraulically assisted steering shall be provided. The steering gear shall be either axle-mounted
or frame-mounted and shall be a Sheppard steering gear, ZF steering gear, Ross Model
#HFB70 steering gear, TRW TAS-85 steering gear, or approved equal. The steering column
shall have telescoping and tilt column adjustments. The steering gear shall be an integral type
with the number and length of flexible hydraulic fluid lines minimized. Fatigue life of all steering
components must exceed 1,000,000 miles. No element of the steering system shall sustain a
Class 1 failure when one of the tires hits a curb or strikes a severe road hazard at 40 MPH or
slower.

If an electric or series hybrid bus is offered, the steering gear shall be an integral type
electrically driven power steering system. It shall provide electric powered assist to the hydraulic
power steering system, in a way similar to the TRW ‘EPS’ system. Approved equals must have
similar performance, durability, housing size, height and telescoping range. Any failure of the
electric powered assist shall result in the system defaulting to standard hydraulic power steering
with no loss of steering control. System shall be wired so that the controlling ECU correctly
recognizes straight wheel position even after the bus has been shut off. Electrically assisted
steering shall be provided to reduce steering effort (see section TS 5.2.3).
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5.2.1 Strength

Fatigue life of all mechanical steering components shall exceed the service life of the Coach.
No element of the mechanical steering system shall fail before suspension system components
when one of the tires strikes a severe road hazard. The mechanical steering system shall be
considered as part of the basic body structure.

The manufacturer shall provide SFMTA with certificates that validate the strength and security of
the suspension and steering system along with any test documentation for tests, which have
been conducted. CDRL

5.2.2 Turning Radius

The outside body corner turning radius shall not exceed 30 feet with the Coach at Seated Load
Weight.

5.2.3 Turning Effort

Steering torque applied by the operator shall not exceed 10 foot-pounds with the front wheels
straight ahead to turned 10 degrees. Steering torque may increase to 70 foot-pounds when the
wheels are approaching the steering stops. Steering effort shall be measured with the Coach at
GVWR, stopped with the brakes released, and the engine at normal idling speed (as applicable)
or the electric drive at normal operating speed (as applicable) on clean, dry, level, commercial
asphalt pavement and the tires inflated to recommended pressure. Power steering failure shall
not result in loss of steering control. With the Coach in operation, the steering effort shall not
exceed 55 pounds at the steering wheel rim, and perceived free play in the steering system
shall not materially increase as a result of power assist failure. Gearing shall require no more
than seven (7) turns of the steering wheel lock-to-lock.

Caster angle shall be set to provide a tendency for the return of the front wheels to the straight
position with minimal assistance from the operator.

5.3 BRAKES
5.3.1 Description

SFMTA prefers to have air actuated disc brakes. The disc brake system and replacement parts
shall be commercially available in North America.

The Contractor shall also install MGM E-Stroke, or approved equal, with the system status
indicator. The indicator panel shall be mounted at a location approved by the SFMTA. CDRL

5.3.2 Actuation

Service brakes shall be compressed air operated and controlled with a single actuator at each
wheel. Force to activate the brake pedal shall be as specified in Section 4.1.6, Accelerator and
Brake Pedal.

Disc brakes shall have either axial or radial air actuation with a single floating caliper operation.
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5.3.3 Friction Material

The entire service brake system, including friction materials, shall be designed to have an
overhaul or replacement life of 30,000 miles with brake retardation through regenerative
braking. Disc pad friction material shall be non-asbestos and bonded to the pad.

5.3.4 Rotors

Brake rotors shall be sized to the Vehicle weight and wheel diameter and meet all FMVSS
requirements. The brake rotors shall be able to be resurfaced in the field and have the minimum
thickness size stamped in the casting.

Wheel bearing seals shall run on replaceable wear surfaces. Wheel bearing and hub seals shall
not leak or weep lubricant for 50,000 miles when running on operating profile.

5.3.5 Brake Adjustment

Disc brakes shall not require in-service adjustment and have brake wear mechanical indicators
for lining thickness on each brake assembly.

5.3.6 Parking Brake

The parking brake shall be spring applied and air released, controlled by manual valve (Bendix
or approved equal) and shall be mounted on the left side of the driver's seat. The design and
location shall be approves by SFMTA. CDRL

The parking brake system shall hold the Coach loaded to GVWR in both forward and rearward
directions on a 23 percent grade, and shall be capable of locking the braked wheels on a
surface with a skid number of .75 at speeds up to 20 mph. This brake shall comply with
FMVSS-121 requirements. A separate “Parking Brake Applied” (Reference Section 4.1.3,
Indicators) indicator with audible alarm shall be provided on the panel and it shall:

e Activate an interior audible warning alarm and blinking warning lights if the parking brake is not
applied and the Master Run Switch is set to the “Off” position.
¢ llluminate the “Parking Brake Applied” indicator upon activation of the control.

5.3.7 Anti-Lock Braking System with Traction Control

The Coach shall be equipped with all wheel anti-lock braking system (ABS) with Traction
Control by Rockwell, Wabco or approved equal. The Contractor shall provide complete
performance data and system design of the brake system with ABS. The design shall be
approved by SFMTA. ABS brake diagnostic cartridge, if required, shall be supplied by the
Contractor. All essential information and equipment needed to test, troubleshoot, and repair the
brake system controller shall be provided to SFMTA by the contractor. This information and
equipment shall encompass the system on the Coach and the repair of the individual sub-
assemblies down to the components on the printed circuit boards of the sub-assembilies.
CDRL

5.3.8 Hill Holder

An automatic hill holder system incorporated in the propulsion system shall be provided. A
conventional hill holder system shall be incorporated in to the braking system. If configured for
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manual operation, control of the hill holder shall be a spring-loaded, guarded switch, which is
normally “off” located to the left of the operator. Activation of the switch shall engage the same
rear service brake system as the interlock system described in 4.1.4.2, Interlock. Regardless of
whether the hill holder is configured for automatic or manual operation, accelerator operation
shall not be affected by activation of the hill holder. Activation of the hill holder shall light the
brake lamps and prevent roll back.

5.3.9 Brake Jerk

Jerk, the rate of change of acceleration measured at the centerline, floor level of the Coach shall
be minimized throughout acceleration and regenerative braking or other methodologies of
auxiliary braking and shall be no greater than 0.3 g/sec. for duration of a quarter-second or
more.

54 REGENERATIVE BRAKING

Energy regeneration shall not cause the driver to lose control of the Coach regardless of the
surface coefficient (i) that the Coach is being operated on. Total brake rate shall be 3.5 mphps
or otherwise approved by SFMTA.

Brake lights shall illuminate when brake regeneration is activated.

Brake regeneration shall become engaged (with a resulting deceleration of no greater than 0.03
g) when the throttle is completely released (e.g., zero throttle). With brake regeneration, when
the brake pedal is depressed to engage the service brakes, the resulting maximum resulting
deceleration shall be 0.13 g. The resulting deceleration specified shall include the effects of
regenerative braking, wind resistance and rolling resistance.

The contractor shall also be responsible for a system design, submitted at time of proposal, that
takes into account any necessary regenerative braking cutout when the storage system
becomes fully charged and the bus is still in a downhill braking situation.

The regenerative braking apply system should be a two staged: (2/3’s) “foot off-accelerator
pedal” activated system and with (1/3) activated “off the brake applied” and be adjusted to
emulate the retardation currently on SFMTA fleet buses equipped with conventional retarders.
Adjustment will be determined on the pilot bus and then applied to all other buses in the build.

Braking effort derived from energy regeneration or dynamic braking shall be blended with the
standard air brake system such that the braking response of the Vehicle is similar to that of a
conventional diesel Coach and requires no additional driver skill or training to operate than a
conventional diesel Coach. The regenerative brake controller shall be a full range control.
Stepping controls are not permitted.

Regenerative braking force shall remain consistent and predictable to the operator. The system
shall be designed in a manner to effectively dissipate excess energy while providing consistent
auxiliary braking.
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5.5 AIRSYSTEM

The Coach Air system shall operate all accessories and the braking system with reserve
capacity. New Coach shall not leak down more than five (5) psi as indicated on the instrument
panel mounted air gauges, within 15 minutes from the point of governor cut-off. Air for the
compressor shall be filtered through the main engine (as applicable) air cleaner system. The air
system shall be equipped with check valve and pressure protection relief valve set at 150 psi to
assure partial operation in case of line failures. Load and demand calculations shall be
submitted to SFMTA for approval. CDRL

Provision shall be made to apply shop air to the Coach Air systems through Amflo CP2 female
charging port or approved equal. Retained caps shall be installed to protect fittings against dirt
and moisture when not in use. These valves shall be conveniently located in the engine/motor
compartment, behind the front bumper, and just inside the front door and shall mount into a 3/8
—NPT fitting. Metal identification plates shall be placed near the charging parts to identify the
correct airline attachment. Final locations of the valves shall be approved by SFMTA during
prototype review. CDRL

5.5.1 Air Compressor

The air compressor shall be Powerex, model # SBS0507M, WABCO, model # SLAEOSE-HP, or
approved equal. The air compressor shall have the capacity to charge the air system from 40
psi to the governor cutoff pressure in less than three (3) minutes. The compressor output rating
shall be dependent on the manufacturer’s calculations of the required volumes necessary for
normal transit operation including but not limited to braking, door operation, air suspension and
all other components requiring pneumatic power. This calculation shall be presented and
explained to SFMTA for approval during prototype review. CDRL

5.5.2 Air Lines and Fittings

Air lines, except necessary flexible lines, shall conform to the installation and material
requirements of SAE Standard J1149 for copper tubing with standard brass flared or ball-sleeve
fittings, or SAE Standard J844 for nylon tubing. The routing shall preclude the nylon tubing from
being subjected to temperatures over 200°F. Air lines shall be cleaned and blown out before
installation and shall be installed to minimize air leaks. All air lines shall be sloped toward a
reservoir and routed to prevent water traps. Nylon tubing shall be installed in accordance with
the following standard color coding:

TABLE 5.5.2
GREEN Primary brakes and supply
RED Secondary brakes
BROWN Parking brake
YELLOW Compressor governor signal
BLACK Accessories
BLUE Suspension

Nylon lines may be grouped and shall be continuously supported and prevented from any
movement, flexing, tension strain, and vibration. Copper lines shall be supported by looms at
intervals of no more than five (5) feet to prevent movement, flexing, tension strain, and vibration.
Copper lines shall be prevented from touching one another or any component in the Coach. To
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the extent practicable and before installation, the copper lines shall be pre-formed on a fixture
that prevents tube flattening or excessive local strain. Copper lines shall be bent only once at
any point, including pre-bending and installation, to avoid fatigue of the tubing.

Flexible hoses shall be as short as practicable and individually supported. They shall not touch
one another or any part of the Coach except for the supporting grommets. Flexible lines shall
be supported at two (2) foot intervals or less. Grommets for bulkhead fittings shall protect the air
lines at all points where they pass through under structure components.

The compressor discharge line between the air compressor and the bulkhead shall be flexible
convoluted copper or flexible Teflon hose with a braided stainless steel jacket. The line
between the bulkhead and the air dryer shall be rigid copper. These lines shall have a minimum
inside diameter of one (1) inch. End fittings shall be standard SAE or JIC brass or steel flanged,
reusable, swivel-type fittings.

All hoses and lines shall contain adequate separation to ensure no contact between lines.

5.5.3 Air Reservoirs

Air reservoir tanks shall supply air for the Vehicle’s air suspension system, door operating
mechanism and brake system. These air tanks can be mounted in the ceiling behind the interior
LED lights, easily accessible for inspection and maintenance. The number of tanks required
with a 25% reserve, sizes, mounting and final locations shall be approved by SFMTA. CDRL

All air reservoirs shall meet the requirements of FMVSS Standard 121 and SAE Standard J10.
The air tanks shall include drain valves that are easily accessible and located at the lower edge
of the vehicle. Major structural members shall be provided to protect these valves from road
hazards.

5.5.4 Air Dryer

A Graham White “SludgeBraker” Air Dryer, or approved equal, shall meet the following salient
characteristics:

1) Dryer shall be sized for the air system volume and compressor capacity

2) Continuous flow capacity based on continuous inlet temperatures of 200*F

3) Twin tower desiccant style dryer capable of switching towers for regeneration

4) Dryer shall have an ambient operating temperature range from —40*F to 150*F

5) Dryer shall have a filtration package that conditions the air before the towers. This
includes a pre-filter for bulk carbon, oil and water removal and a coalescing filter with a
99.9% efficiency rating in addition to removal of water and oil aerosols down to .03
micron, and dirt and carbon down to .3 micron.

6) An automatic discharge for accumulated contaminants.

5.6 HYBRID FUEL SYSTEM (AS APPLICABLE)

All fuel system components shall be designed to be used with diesel fuels currently being
distributed in California. SFMTA currently uses Renewalable Diesel. All fuel lines, connectors,
and system components shall be marine grade or approved equal in order to be compatible with
modern alternative diesel fuels.
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5.6.1 Fuel Tank

The fuel tank shall be securely mounted with anti-squeak strips to prevent movement during
Coach maneuvers, but shall be capable of being removed and reinstalled by a 4M mechanic for
cleaning or replacement in 4 hours or less. Fuel tank capacity shall meet the operating range
specified in Section Error! Reference source not found., Operating Range. The fuel tank shall be
equipped with an external hex-head brass drain plug. The drain plug shall be at least 1-3/8 inch
in size and shall be located at the lowest point of the tank. The tank shall have an inspection
plate or removable filler neck to permit cleaning and inspection without its removal. The fuel
tank shall be constructed of stainless steel, cross-linked polyethylene, or approved corrosion
resistant materials.

The tank shall be baffled internally to prevent fuel-sloshing noise regardless of fill level. The
baffles and fuel pick-up location shall assure continuous full power operation on a 16 percent
upgrade for 15 minutes, starting with no more than 25 gallons of fuel over the unusable amount
in the tank. The underside of the tank shall be protected from damage caused by road debris.
The Coach shall operate at idle on a six (6) percent downgrade for 30 minutes, starting with no
more than 10 gallons of fuel over the unusable amount in the tank. Design and location shall be
approved by SFMTA. CDRL

5.6.2 Fuel Filler

The fuel filler shall be Emco Wheaton Posi/SnapCap, Envirotech, or approved equal. The fuel
filler shall be provided on the curbside of the Coach. The filler shall accommodate a 1%-inch
diameter nozzle and a fill rate of 40 gallons per minute without spitting back or causing the
nozzle to shut off before the tank is full. The fuel filler neck shall be a straight pipe mounted at
an angle of 45 degrees. An audible signal shall indicate when the tank is essentially full. The
fuel lines forward of the engine bulkhead shall be in conformance to SAE Standard J1149-Type
1 for copper tubing or SAE Standard J844 for nylon tubing, which shall be color-coded orange.

5.6.3 Fuel Control

Any control mechanisms for automatic shut-off of the fuel system shall be subject to SFMTA
approval. CDRL

5.7 HYDRAULIC SYSTEM

All hydraulic systems shall demonstrate a mean time between repairs in excess of 50,000 miles.
Hydraulic system service tasks shall be minimized, and scheduled no more frequently than
those of other major Coach systems. All elements of the hydraulic system shall be easily
accessible for service or unit replacement. A priority system shall prevent the loss of power
steering during operation of the Coach if other devices are powered by the same hydraulic
system.

The hydraulic system shall operate within the allowable temperature range as specified by the
lubricant manufacturer.

Sensors in the main hydraulic system, excluding those in the power steering system, shall
indicate on the driver’s on-board diagnostic panel conditions of low hydraulic fluid level.
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Pressurizing the hydraulic system by means of a high voltage electric motor (as applicable) with
proven durability located near the front of the bus or other approved location, with adequate
cooling for the hydraulic fluid, is required. SFMTA expects the hydraulic pump to be
automatically switched on and off. Only being run when the hydraulic system requires charging.
Interior passenger compartment noise shall not vary more than 5 dB between the hydraulic
pump being on or off. If the noise contains an audible discrete frequency that can easily be
heard in the passenger compartment the design will be deemed unacceptable. The design is
subject to SFMTA approval, and must be submitted for engineering review before the 1st bus
starts production. CDRL

Filtering shall be provided as recommended by the manufacturers of the hydraulically powered
units. Spin-on filters are preferred. Filters shall be provided to protect the hydraulic systems
down to 10-micron from contamination. Indicators on the reservoirs shall allow visual detection
of low hydraulic fluid level. Permanent diagnostic quick-coupler ports, or approved equal, shall
be installed at all locations necessary to provide complete troubleshooting of all hydraulic
systems. Filtering system shall be approved by SFMTA. CDRL

5.7.1 Hydraulic Lines

Flexible lines shall be minimized in quantity and length. Flexible hydraulic lines shall be
Aeroquip, Manuli Rubber or approved equal. Equator 1 (EQ1), Equator 2 (EQZ2), 2807 PTFE
and GH100 shall be used to accommodate the different ratings as required. Lines of the same
size and with the same fittings as those on other piping systems of the Coach, but
interchangeable, shall be tagged or marked for use on the hydraulic systems only. It shall not
be possible to connect the input lines to the output lines.

Hydraulic lines shall be individually and rigidly supported to prevent chafing damage, fatigue
failures, and tension strain on the lines and fittings. Underbody lines shall be 304 stainless
steel, rigidly mounted and routed separate from all other lines. Rigid tubing lines shall be
continuous from the forward most bulkhead or cross member to rearmost bulkhead or cross
member. Welded unions shall be permitted at maximum intervals of 20 feet for lines longer than
20 feet.

5.8 FLUID LINES

Fuel and oil lines (as applicable) within the engine/motor compartment shall be rigidly and
independently supported and shall be composed of steel tubing, where practicable. Flexible
fluid lines shall be kept at a minimum and shall be as short as practicable. They shall be routed
or shielded so that failure of a line shall not allow fuel or oil to spray or drain onto any
component operable above the flash point of the fluid. Flexible lines shall be Teflon hoses with
braided stainless steel jackets, except in applications where premium hoses are required, and
shall have standard SAE or JIC brass or steel reusable swivel end fittings. Hoses shall be
individually supported and shall not touch one another or any part of the Coach. The fuel
suction line shall be equipped with a check valve to aid restarting after fuel filter changes. High-
pressure hydraulic lines shall be Aeroquip, Manuli Rubber or approved equal.

All lines shall be rigidly supported to prevent chafing damage, Fatigue Failures, degradation and
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tension strain. Lines should be sufficiently flexible to minimize mechanical loads on the
components. Lines passing through a panel, frame or bulkhead shall be protected by grommets
(or similar devices) that fit snugly to both the line and the perimeter of the hole that the line
passes through to prevent chafing and wear. Pipes and fluid hoses shall not be bundled with or
used to support electrical wire harnesses.

All hoses, pipes, lines and fittings shall be specified and installed per the manufacturer’s
recommendations. Cooling system piping shall be stainless steel or brass. If practicable, rubber
hoses shall be eliminated.

Necessary hoses shall be premium, silicone rubber type that are impervious to all bus fluids. All
hoses shall be as short as practicable. All hoses shall be secured with premium, stainless steel
clamps that provide a complete 360 degree seal. The clamps shall maintain a constant tension
at all times, expanding and contracting with the hose in response to temperature changes and
aging of the hose material.

5.9 WHEELS AND TIRES
5.9.1 Wheels

Wheels and rims shall be hub piloted and shall be aluminum one piece, Alcoa Dura-Brite or
approved equal. All wheels shall be machine finished and stamped with the following markings
a) unique serial number, b) “Property of SFMTA on a non-stressed area. All wheels shall be
interchangeable and shall be removable without a puller. Wheels shall be compatible with tires
in size and load-carrying capacity. Front wheels and tires shall be spin balanced as an
assembly utilizing weights specifically designed for aluminum wheels with disk-lock non-
loosening fasteners.

5.9.2 Tires

Transit-type tires, leased by SFMTA, will be furnished to the Contractor by SFMTA.
Arrangements will be made for tire delivery directly to the Contractor's plant. The Contractor
shall mount and balance these tires per J1986 and shall pay any transportation, duty, or other
charges. The Contractor shall provide "plain" valve stem caps with each mounted tire. No valve
stem tool will be permitted on the valve stem cap. Current SFMTA Fleet equipped with Michelin
275/70R/22.5 X In City. Tires shall have an external air pressure monitoring system.

5.10 ELECTRONIC ODOMETER DATA RECORDER

Each Coach shall be supplied with a bus-mounted data recorder unit or approved equal. The
bus-mounted data recorder unit shall be suitable for mounting on the Coach and connect
directly to a J1708/1939 connector on the Coach. Bus-mounted data recorders shall be
programmable with Vehicle number and codes for defining the set of data to be provided to
allow for re-program the recorder unit at any time. The recorder shall be programmed to
respond to a beacon signal sent from a Receiver Unit and upon receipt of such beacon signal,
the recorder shall transmit via radio frequency the bus number and other defined data to the
Receiver Unit. The bus-mounted data recorder unit shall be compatible with existing SFMTA
system. The contractor is required to submit for SFMTA approval during design review. CDRL
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The contractor shall provide equipment needed to test, troubleshoot and repair the bus-mounted
data recorder.

5.11 FIRE DETECTION / SUPPRESSION

Contractor shall furnish and install fully automatic fire detection and complete dry chemical fire
suppression system manufactured by Dual Spectrum, Ansul, Amerex, or approved equal.

The automatic detection and activation system shall provide twenty-four (24) hour fire protection
for the engine/battery (as applicable) compartment and areas of the Coach to be wetted by
leaking flammable fluids. Detection of a fire may be by means of infrared/heat or rate of
rise/heat. Detection system must be capable of operating without false detection from normally
occurring drive temperatures, any source of light, or steam cleaning. It shall be impervious to
oils, fuels, and chemicals normally found in a garage environment, and to UV light. It must
provide detection capability to all risk zones. In addition to the other alarm sensors, an optical
infrared flame detector shall be provided to monitor all ESS modules/enclosures (as applicable)
and nearby area.

The system shall also provide both a manual and automatic means to pneumatically actuate the
fire suppression system. The fire detection layout and the location of the manual actuation
switch shall be approved by SFMTA. CDRL

Fire suppression system testing kit, if required, shall be supplied by the Contractor.

The system shall have a 25 pounds dry chemical agent or a 22 pounds purple “K” storage tank
and an external expellant gas tank. Upon actuation of the system, pressurized gas shall be
released from the expellant gas tank to pressurize and fluidize the dry chemical and propel it out
to the hazardous area. Fire suppression material shall have a chemical composition that does
not accelerate metal corrosion due to its exposure.

Two or more linear detection wires shall be installed in the Coach. The contractor will install a
sensor with an audible alarm to detect approaching combustion temperatures in the
engine/battery area. The system shall monitor the heat levels and activate an overheat warning
light in the driver’'s compartment without discharging the fire extinguisher, when the temperature
returns to normal the overheated alarm shall be deactivated. Also provide appropriate status
and warning lights on the driver’s dashboard and audible fire detection warning. This alarm
shall sound in both fire and fault conditions. The system shall be false alarm immune from
sunlight, flashlight, lightning (excluding a direct hit) and welding arc. The sensor shall have a
suppression monitor to determine that each individual component is correctly installed. The
system control module shall be fully programmable via laptop computer or PC. Programming
features shall include at least the time delay cycles from fire detection to Vehicle shutdown and
from Vehicle shutdown to fire suppression system actuation.

If a fire is detected, the detection/suppression system shall automatically:
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Activate an audible warning alarm and warning lights.

Shut off and close off the ventilation system.

Shut off the engine fan(as applicable)

Shut off the flow of hydraulic fluids.

Reduce propulsion power to slow the Coach.

Flood the engine/battery area with sufficient dry chemical agent to extinguish the fire

when either the Vehicle speed falls below 15 mph or after certain time delay, adjustable
between zero (0) and 15 seconds.
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6 PROPULSION SYSTEM

6.1 PROPULSION SYSTEM DESCRIPTION

The Coach shall be powered by a diesel-electric hybrids or battery electric propulsion system.
Function and operation of the Coach shall be transparent to the Coach Operator and
passengers. The prime contractor shall assure that the Coach structure can successfully accept
the installation of the propulsion system and be operated on a San Francisco duty-cycle for a
period of 12 years without a structural failure. The engine (as applicable) shall comply with 40
CFR section 86.094-25 (maintenance) and other applicable sections and shall meet all
requirements of the Technical Specifications. Durability of the diesel-electric hybrids or battery
electric propulsion system and its components shall not be reduced and the performance
requirements shall be met by operation on commercially available renewable diesel fuel (as
applicable)

For a battery electric system: Certified approval, by the manufacturers of the ESS and electric
drive, for the combination of the systems that are to be used, must be submitted by the
Contractor. The system shall have an auto neutral feature that shall cause it to automatically
and immediately shift to “Neutral” whenever the system is ‘in gear’ and the parking brake is
applied. This system shall also automatically shift the Drive system to “Neutral”, after a 5 second
delay, whenever either the middle or rear exit door brake interlock is applied. CDRL

Drivetrain components and all other related components shall communicate data using SAE
Recommended Communications Protocols J1939.

The electronically controlled energy storage and drive system shall have on-board diagnostic
capabilities, able to monitor functions, store out-of-parameter conditions in memory, and
communicate faults and vital conditions to service personnel. A diagnostic reader device
connector port, suitably protected against dirt and moisture, shall be provided in the operator’s
area. The on-board diagnostic system shall trigger a visual alarm to the operator when the
electronic control unit detects a malfunction. The energy storage shall contain built- in protection
software to guard against severe damage. CDRL

The drive controllers, power invertors, DC-DC convertors, energy storage batteries and energy
storage shall be removable as units and shall be interchangeable between similar buses.
Should any of these units require software or firmware reconfiguration the contractor will provide
the necessary software and programming tools.

6.1.1 Top Speed

The Coach shall be capable of a top speed of 63 mph on a straight, level road at GVWR with all
accessories operating (Reference Section 1.3, PROPULSION SYSTEM PERFORMANCE).

6.1.2 Gradeability

Gradeability requirements shall be met on grades with a dry commercial asphalt or concrete
pavement (Reference Section 1.3, PROPULSION SYSTEM PERFORMANCE).
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6.1.3 Acceleration

The minimum acceleration requirements are given in Section 1.3, PROPULSION SYSTEM
PERFORMANCE).

6.1.4 Operating Range

The operating range of the Coach in revenue service or equivalent operating cycle shall be in
excess of 300 miles on a full tank of fuel for the hybrid bus and in excess of 150 miles on a full
battery charge for the electric bus.

6.1.5 Propulsion System Interlocks
The electronic foot pedal accelerator shall be interlocked (disabled) when:

e Any door of the Coach is activated by the operator door control (4.1.4.2 Interlock)

e The Coach kneeling system is activated

e The wheelchair ramp is activated, not stowed and locked completely or as indicated by
Federal or California State Regulations.

« Propulsion system interlock arrangement and control shall be approved by SFMTA.

6.2 PROPULSION SYSTEM SERVICE

Rear run controls shall be provided in the rear compartment. These controls shall be equipped
with gauges at a minimum include:

Front/Rear system run switch.

System start switch.

System stop switch.

Drive/ESS cooling fans on/off test switch (as applicable)

For the electric bus propulsion system additional service compartment gauges required are a
drive hour meter, a voltmeter for the 12 volt system, a voltmeter for the 24 volt system, and
energy storage main pressure and temperature gauge. Both drive and energy storage
temperature gauges shall be mechanical with a resettable maximum temperature indicator. The
drive system controller, power inverters, DC-DC converters, and ESS components shall be
removable and interchangeable between similar buses. Should any of these units require
software or firmware reconfiguration, the contractor will provide the necessary software and
programming tools.

The propulsion system shall be arranged so that accessibility for all routine maintenance is
assured. No special tools, other than dollies and hoists, shall be required to remove the
propulsion system or any subsystems. The exhaust system, air cleaner, air compressor,
alternator, radiator, all engine accessories (as applicable), and any other component requiring
service or replacement shall be easily removable. Contractor shall provide all special tools and
diagnostic equipment required for maintaining the Propulsion System.

6.2.1 Energy Storage and Controller
The energy storage system shall include a voltage equalization system designed to provide
automatic real-time equalization of voltage between individual energy storage devices within
each module. Design and performance shall be approved by SFMTA. CDRL
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Energy storage shall be of a commercial design capable of operating in the San Francisco
transit environment. Charging of the energy storage device shall be accomplished by on-board
engine-generator and regenerative braking.

In the event external, stationary chargers are required, Contractor shall provide chargers and all
special tools required for maintaining this requirement.

6.2.2 Propulsion Controller

The propulsion system controller shall monitor system inputs and execute outputs as
appropriate to control the operation of all hybrid devices. This controller may include or directly
control power electronics necessary for operation of the engine, generator, traction motor,
energy storage and other related hybrid devices. The controller shall be capable of storing
multiple (minimum 3) configuration/calibration files in an effort to facilitate optimizing drive
parameters to a variety of route profiles. The configuration default file shall be based upon
operator route selection via destination sign code and further optimization “on the fly” by toggling
between parameters in an effort to optimize via changing route duty cycle profiles.

6.3 HYBRID PROPULSION SYSTEM (AS APPLICABLE)

The Coach shall be powered by a hybrid propulsion system designed to last the life of the Coach
to meet or exceed the performance requirements of this specification for the strenuous service
requirements of public transportation in San Francisco. The engine should be optimized for use
in the Hybrid System arrangement as well as in the areas of reliability, emissions, audible noise,
and vibration.

e The engine shall have diagnostic capability via a laptop computer. Remote communication
is encouraged (Reference Section 9.3, VEHICLE SUB-SYSTEMS INTEGRATION AND
DIAGNOSTIC TESTING REQUIREMENTS).

e Piping or hoses containing fuel, oil, or other flammable liquid shall not be routed through
wheel housings or bundled with electric wires.

e Contractor shall provide all special tools required for maintaining and rebuilding the engine.

e An engine oil pressure gauge and coolant temperature gauge shall be provided in the engine
compartment for ease of maintenance.

e “Check engine” and “stop engine” lights and an audible alarm shall be provided at the
operator’s dashboard area.

« The ECM shall be capable of being programmed for shut down in the event of extended idle
periods. SFMTA will supply the Coach manufacturer the time in minutes, which shall be
programmed in the ECM to shut the engine off after extended idle. CDRL

6.3.1 Emissions

The Coach shall meet or exceed all appropriate emission standards for use in transit service in

the State of California, according to date of delivery, including any special circumstances

requiring alternative regulatory compliance and/or testing. Complete Vehicle or systems

certification documentation shall be provided to SFMTA, based on the CCR, Title 13, Section

1956.1. This documentation will specify the role and regulatory responsibilities of the Coach

manufacturer and subsystem manufacturer(s). Any requirements must be approved by SFMTA.
CDRL
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The Coach or subsystem manufacturer(s) shall be responsible for ensuring compliance with all
useful life requirements unless otherwise specifically detailed in the compliance plan and
approved by SFMTA. CDRL

Contractor shall provide a CARB approved exhaust emission control system. The exhaust
outlet shall be roof mounted and not increase the overall height of the Coach. Exhaust gases
and waste heat shall not be discharged on the curbside and shall be directed vertically away
from the Coach. Termination of the exhaust pipe shall comply with FMVSS 108. Regeneration
shall be approved by SFMTA. CDRL

6.3.2 Engine Firewall

A fireproof bulkhead (firewall) shall separate the passenger and engine compartments; the
bulkhead shall preclude or retard propagation of an engine compartment fire into the passenger
compartment. Any passageways for the climate control system air shall be automatically
separated from the engine compartment by fireproof material when a fire is detected. All piping,
connectors, fittings, engine access panels, fasteners shall be fabricated of fireproof material.
These panels, their fasteners, and the firewall shall be constructed and reinforced to minimize
warping that would compromise the integrity of the firewall during a fire.

6.3.3 Mounting

All propulsion system mountings shall be mechanically isolated to minimize transfer of vibration
to the body structure and mounted in a failsafe manner that eliminates the opportunity for a
catastrophic failure in the event of a structural failure. No special tools, other than dollies and
hoists, shall be required to remove the APU sub-systems. Two 4M mechanics shall be able to
remove, replace, and prepare the engine, traction motor and traction generator assembly for
service in less than 30 total combined hours. Such an installation shall incorporate quick-
disconnects for wiring, piping, and all mounting hardware for ease of removal.

6.3.4 Engine Protection

All components specified within this section shall be housed within a weatherproof box. The
engine shall be protected by an electronic control system recommended by the engine and
Hybrid System manufacturers.

The Engine Control Module (ECM) shall be equipped with self-diagnostic system as well as
engine system protection and engine performance diagnostic as a minimum. The ECM shall
retain/record an engine failure and which can be uploaded to a PC, laptop, or a diagnostic
reader (D.R.) for evaluation/analysis. Two (2) D.R. plug-ins shall be provided for the D.R., one
shall be at the operator's dashboard and the second shall be at the engine run control box.
Locations shall be approved by SFMTA. CDRL

Both plugs shall be permanently affixed to the Coach for ease of plug-in. The option to include
remote diagnostic communication is encouraged. All Coaches shall complete all ECM
programming prior to delivery. CDRL
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6.3.5 Engine Override Button

If the propulsion system cannot operate without the engine running, a stop engine override
button will be provided, which enables the operator to receive 30 seconds warning that an
engine failure has been sensed and that engine shutdown will occur. If the operator needs
additional time the override system shall be capable of operating at least a second time after
this. The override system shall be reset within 30 minutes. This override (with cover) shall
incorporate a momentary switch that shall automatically return to the off position when released,
or approved equal.

SFMTA prefers that the Vehicle be capable of returning (without passengers) to a Coach
maintenance division without the use of an engine. The ability for the Vehicle to operate in
engine-off mode shall be appropriately optimized and subject to SFMTA approval. CDRL

6.3.6 Starter

The starting switch shall be controlled by an electric push button and shall only be activated
when the Master Run Switch is in the on position. If a conventional engine starter is used,
SFMTA requires an electric starter system; the starter shall have a pre-engaged drive, which will
engage into the ring gear before the motor begins to turn. The electric start system shall be
warranted for three (3) years or 150,000 miles. All mounting and cables locations shall be
approved by SFMTA. CDRL

6.3.7 Lubrication

The manufacturer shall install a "Probalyzer”, or approved equal, mini gauge oil sampling
system on the engine. Location shall be approved by SFMTA. CDRL

6.3.8 Cooling System

The cooling system shall be lead free and shall operate using Propylene Glycol only. The
cooling system shall be designed to maintain the radiator top tank inlet temperature below
205°F under the following combined-circumstances: a) the Coach loaded to GVWR and ambient
temperature up to 115°F, b) Maximum heat rejected from the engine, traction motor and traction
generator, and all other liquid cooled subsystems, c¢) The radiator is 15% clogged. The pressure
type cooling system shall not permit boiling or coolant loss during the operations described
above. The Contractor shall submit an analysis verifying cooling system capabilities to SFMTA.
Design and locations shall be approved by SFMTA. CDRL

The cooling system shall include but not be limited to the following requirements:
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e Engine thermostats shall be easily accessible for replacement.

e Equipped with a properly sized water filter with a spin-on, disposable, borate element filter.

e All shutoff valves shall be ¥ turn

e Filter replacement without coolant loss.

e Valves shall permit complete shutoff of lines for both the heating and defroster units.

e All low points in the water-based cooling system shall be equipped with drain cocks.

e All high points in the cooling system shall be vented to the surge tank.

e If an air to air after cooler is required, SFMTA specifies a side by side with the radiator
design.

e The cooling system shall be filled with an approved non-ethylene-glycol rust inhibitor
approved by the engine manufacturer.

e Coolant to be specified by SFMTA. CDRL

If climatic conditions require shipping Coaches with ethylene-glycol-based antifreeze, the
Contractor shall, off SFMTA property and prior to delivery, legally dispose of the antifreeze and
replace it with the Propylene Glycol. CDRL

The Coach manufacturer shall test the design of the cooling system insuring it meets the
requirements of the engine manufacturer for cooling capabilities along with de-aeration and
maintainability of the system. SFMTA requires the engine manufacturer provide representation
during the testing and documentation of the prototype Coach. This installation and cooling
system documentation should be reviewed and approved by the engine manufacturers
engineering staff prior to manufacture of the first production Coach. CDRL

6.3.8.1 Radiator

Radiator shall be EMP cooling system with full diagnostic capabilities, or approved equal. Drain
cock location shall be such so that it will not sustain damage by road hazards while being easily
accessible by a mechanic.

Radiator top and bottom brass (stress relieved) or stainless steel tanks shall be bolted using
one-piece gaskets and finish with high heat prime & enamel paint. The radiator shall be of
durable corrosion-resistant construction. An identification tag with the manufacturer’'s name, part
number, and date of manufacture must be soldered to the face of the radiator core

Radiator piping shall be seamless stainless steel or brass tubing, and hoses if absolutely
necessary shall be silicone. A tight fit between fins and tubes are required, zero clearance
between the outer wall of the tube and elongated fin holes.

6.3.8.2 Surge Tank

A stainless steel surge tank with a sight glass shall be mounted above the radiator. The surge
tank shall include a manual pressure relief valve, an automatic cooling system pressure control
system, coolant filler, a low coolant sensor, and provisions for adequate de-aeration of the
cooling system. A spring-loaded, push-button type valve to safely release pressure or vacuum in
the cooling system shall be provided and/or pressure relief radiator cap shall be used. The sight
glass, coolant fill location, and the valve shall be accessible and clearly visible from the exterior
of the Coach through a separate access door without opening the main engine compartment
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door. The bottom of the surge tank shall be above all of the rest of the cooling system. The
surge tank shall be certified by the engine manufacture.

6.3.8.3 Cooling Fan
A thermostatically controlled electric cooling fans shall be installed. The cooling fan and control
system are subject to SFMTA review and approval. CDRL
6.3.8.4 Cooling System and Charge Air Hoses

Hoses shall be premium silicone-rubber type, impervious to all Coach fluids. Hoses shall be
secured with heavy- duty Oetiker clamps, Breeze, or approved equal, with one (1) or two (2)
clamps per connection.

6.3.9 Engine Piping
Stainless steel piping shall be provided throughout the cooling and exhaust system. Aluminized

steel piping shall be provided throughout the air intake charger system. All piping shall have
adequate separation so as to not have chaffing or rubbing.

6.3.10 Service

The muffler, exhaust system, air cleaner, air compressor, starter (if used), alternator, radiator,
cooling system surge tank, all accessories, and any other component requiring service or
replacement shall be identified at the design review. Each Coach shall be designed to facilitate
the disassembly, re-assembly, servicing or maintenance by use of tools and items, which are
normally available as commercial standard items. Any special tools must have the approval of
SFMTA.

6.3.10.1 Fillers

Engine oil and coolant filler caps shall be hinged to the filler neck and closed with spring
pressure or positive locks. All filler locations shall be approved by SFMTA and they shall be
properly labeled. CDRL

All fillers shall be accessible with standard funnels, pour spouts, and automatic dispensing
equipment. All lubricant sumps shall be fitted with Femco Dripless Drain Plug or approved
equal.

6.3.10.2 Filters

The engine, traction motor and traction generator shall be equipped with sufficient heavy-duty
fuel and oll filters for efficient operation and for engine, traction motor and traction generator
protection between scheduled filter changes. The filters shall be of the spin-on, disposable type.
All filters shall be easily accessible and the filter bases shall be plumbed to assure correct
reinstallation. The secondary fuel filter housing shall be fitted with a pipe plug to check the fuel
pressure. The plug shall have an external hex head of standard size.

The engine air intake shall be equipped with a dry type air filter. The filter and housing shall be
sized to meet the engine manufacturers recommendations for air volume in CFM. The housing
shall have a one-way vented port to allow for the drain of moisture. The housing shall be isolator
mounted and utilize a minimal amount of bends and angles either on the inlet or outlet hose and
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piping. A manually re-settable filter restriction gauge shall be mounted per the engine
manufacturers recommendations in the delivery pipe. The pipe shall have a threaded boss
welded in to accommodate the replacement of the threaded indicator.

The engine coolant system will have a coolant filter meeting the requirements of the engine
manufacturer.

6.3.11 Accessories

Wherever appropriate, all engine-driven accessories shall be gear-driven, without adapters,
directly from the engine and shall be unit-mounted for quick removal and repair. Accessory
drive systems shall operate without failure or unscheduled adjustment for 50,000 miles. These
accessories shall be driven at speeds sufficient to assure adequate system performance during
extended periods of idle and low route speeds typical of SFMTA operation. Belt guards shall be
provided for all belts.

6.4 BATTERY ELECTRIC PROPULSION SYSTEM (aS APPLICABLE)

Design and performance data shall be provided to SFMTA. Energy storage shall be of a
commercial design capable of operating in SFMTA transit environment. The primary charging of
the energy storage system shall be accomplished by an external DC charger, the on-board
Electric Drive system controller and regenerative braking.

Thermal management will be provided to ensure optimal life and performance of the ESS over
the environmental operating range.

The bus shall have a heavy duty energy storage unit, designed to last the life of the bus, which,
coordinated with the electric drive and the rear axle drive ratio, enables the vehicle to achieve
the specified top speed, acceleration and hill climbing capability while still maintaining
passenger comfort and providing a smooth ride. The ESS shall be rated to operate at the
GVWR of the bus. ESS will be designed to retain 70% of its as new energy carrying capacity
after 5 years and 200,000 miles of operation.

The drive energy storage system shall include a management system to monitor and control the
operating conditions within each energy storage system module, including voltage, current, and
temperature. This system shall include an over-current and an over-temperature protection
feature that disconnects flow of current to and from the energy storage modules in the event of
an over-temperature or over-current condition. The provided ESS and drive unit diagnostics
software shall provide real time data for all sensors in the ESS (voltage, current, temperature,
etc.)

The drive energy storage system shall include a voltage equalization system that will provide
real-time equalization of voltage between individual energy storage cells within each module.
This equalization function shall be accomplished automatically, and shall not require manual
intervention by the bus operator or maintenance personnel.

Altoona testing results for kWh/miles must be submitted for the proposed power plant.
Preference will be given for systems that deliver the best performance, with the test bus
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configuration taken into account.

The bus body shall be designed and constructed to ensure passengers and the operator will not
be exposed to electrical current either in normal operation or in the event of a vehicle accident.
Analysis to validate the design and test data shall be provided to the Agency. The energy
storage system shall be designed and constructed to prevent gassing or fumes from the energy
storage system from entering the interior of the bus. CDRL

6.4.1 Battery Specification

The coach shall make use of an Energy Storage System (ESS) composed of lithium iron
phosphate, lithium nickel manganese cobalt oxide, or lithium titanate battery cells. Alternative
battery chemistries will be considered but must be submitted to SFMTA for approval. The
Energy Storage System shall comply with UN/DOT 38.3 requirements for lithium batteries or
similar standards for non-lithium batteries.

The energy storage system shall be designed so that the required maintenance tasks can be
accomplished with minimal labor, without requiring a mechanic to access the roof of the bus and
without requiring a mechanic to open the energy storage module enclosures.

The battery cells in the ESS shall be packaged into modules and mounted into enclosures which
allows for ease of servicing. These enclosures shall be double-hulled to prevent any leaked
substance from escaping and shall be designed to minimize shock hazard to maintenance
personnel. The enclosures shall be designed to last for at least 10 years in transit service
operations. The batteries shall be load distributed within the bus to equalize weight between the
wheels on the same axles and to achieve appropriate weight distribution between axles so as
not to adversely affect handling of the bus.

Written confirmation from the battery manufacturer attesting to the safety of the proposed
battery system in the specified application and charging profile shall be submitted as part of the
proposal, and shall include full disclosure and discussion of any and all issues or prior incidents
relating to safety.

Test results from the FTA ABD Cycle economy tests or other applicable test procedures shall be
provided to SFMTA. Results shall include vehicle configuration and test environment
information. Energy economy data shall be provided for each design operating profile. The
design operating profile is assumed to be defined by the FTA ABD Cycle.

ESS energy consumption tests shall be run on these four duty cycles:

Manhattan: 6.8 mph
Orange County: 12.7 mph
UDDS: 19 mph

Idle time

This data should include a breakdown of power consumption by subsystem.

SFMTA expects energy consumption data to be provided for each of the listed test cycles. For
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evaluation purposes SFMTA will only use the Orange County cycle.

6.4.2 Charging System (On Board)

All charging systems listed in this section must meet all applicable recommendations from SAE
J1773 (or J3068 if released). SFMTA requires that any charging system used is capable of 2
way communication with the bus ESS and BMS. The Charging System must include the
following protections and driver alerts: (i) dynamic state of charge of the Energy Storage
System, (ii) charge rate, and (iii) fault codes for Charging System failure alerting the operator to
the severity of the fault. SFMTA requires that both the bus and charger systems can
independently command an emergency stop of the recharge cycle should a critical fault occur.

SFMTA expects that all charging for the in service use of the initial buses purchased on this
RFP will be done at a SFMTA maintenance facility using a direct plug-in style charger.

SFMTA expects that all necessary power electronics to convert AC charging input to DC current
for ESS charging to be provided onboard the bus. Contractor to supply an in yard “plug-in style”
charging systems that can safely recharge the bus ESS from 20% SOC to 100% in less than 4
hours.

The buses must be immobilized during all charging operations. Upon successful engagement of
the charging interface, the bus shall be interlocked such that propulsion is rendered non-tractive
and the brakes applied.

6.4.3 Conductive Manual Interface (On Board)

SFMTA requires a contact style charging interface to be provided on the bus. The charging port
shall be protected from water and debris intrusion. The port shall be easily accessible from the
outside of the bus through a separate body access hatch. The port shall be at a minimum 3 feet
above the road surface with the bus air suspension adjusted to ride height. The port shall not be
more than 5 feet above the road surface with the air suspension adjusted to ride height.

Preference will be given to charging ports that comply with the SAE J1772 quick charging
connector standard or approved equal. Preference will also be given to other connection types
that are documented in other electric vehicle engineering standards such as SAE J3068.

SFMTA expects the system to at a minimum be able to charge at 100 kW.
6.4.4 Charging Stations

The Plug-in charging stations will be installed at SFMTA'’s Diesel Division Maintenance Yards.
The stations shall be outdoors in a SFMTA designated location. The station shall provide a rain
shelter for the chargers. The station shall be on an elevated cement island of a minimum height
of 8" above the yard asphalt. The island is expected to contain all necessary charging
equipment and electrical cabinets to recharge 5 buses. The chargers shall be capable of being
controlled and scheduled by a centralized charger management system that allows a user to
control charging start and stop times, charging SOC, etc. for each charger on the system.

Outer perimeter corners of the island must have steel guard bollards of a minimum diameter of
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20 cm (8”) and 5 ft. in height. A minimum of 4 bollards are to be provided. The bollards are to be
designed to protect the island and charge equipment form bus impact.

Appropriate lighting for the charger units, and bus connections are to be provided with the
charging stations.

SFMTA will provide the proposed island with a 3 phase 240/480V connection to its existing
nearby electrical infrastructure. Specific details of connection types and power are available
upon request.

The charging stations shall be capable of discharging the on-board energy storage system to
facilitate making repairs, preferred means of discharge shall be to return the power to the utility
grid.

Contractor shall provide chargers and all special tools required for maintaining the energy
storage system and controller.

SFMTA requires that one charging station per bus to be included with the proposal. Each station
will accommodate charging of battery electric buses at a minimum rate of 125 kW each.
SFMTA expects the Contractor to handle the majority of design of the stations with SFMTA
oversight and input.

The charging station shall provide a connection matching that on the provided buses. The
connection will provide for a direct 2 way data communication between the bus and the charger

The station connection will be of a break away type with safety systems that will deactivate all
electrical energy being transferred to the bus should the connection be broken. A visual and
audible alarm will sound should the connection be broken or removed unexpectedly. The
system and bus connection shall be designed to eliminate the chance for unintended electrical
discharge or injury to any user. The system shall be designed to protect the bus ESS and other
systems from damage in the event of a unexpected electrical surge, discharge, station power
loss, or unintended disconnect.

The charging interface and connection shall be of a durable and simple design for operation in a
rugged transit environment. The charging station shall have at least one visual display. It will
display the current state of charge of all connected buses as well as its charging voltage and
current. Warning, alarm, and other system information must also be shown on this display.

All chargers shall be UL Classified for the intended purpose and location environment. The
charging systems shall be capable of delivering the optimal battery charge profile as specified
by the battery manufacturer and charging the installed traction battery to a fully charged state
from the minimum recommended state-of- charge including necessary cool-down time as
specified by the battery manufacturer.

Any equipment associated with the Charging Station must be vandal-resistant and
weatherproof.
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The design package shall contain a complete description of the Charging System including
principle of operation, equipment components, component specifications, IP/UL protection
classes, industry standard testing protocols and results, environmental requirements, general
installation requirements, etc.

6.4.5 Charging Station Data Collection and Transmission

The charging stations shall be equipped with a wireless communication system to transmit
information on each charge event, including, but not limited to bus ID, charger status, faults,
beginning SOC, charge amount, ending SOC, charge duration, energy consumption, energy
consumption at the charge interface, max power, ambient temperature, etc. The intent is to
provide SFMTA a clear record of all charging events and charging costs for the buses.

The systems shall collect, store, and transmit additional data such as past bus warning, error
codes and charging details to remote locations, and automatically output this data and integrate
it into SFMTA’s data collection system.

6.4.6 Electric Bus Fire Wall

A fireproof bulkhead (firewall) shall separate the passenger and battery compartment (or
compartments, if applicable); the bulkhead shall preclude or retard propagation of a battery fire
into the passenger compartment. Any passageways for the climate control system air shall be
automatically separated from the battery compartment(s) by fireproof material when a fire is
detected. All piping, connectors, fittings, access panels, and fasteners shall be fabricated of
fireproof material. These panels, their fasteners, and the firewall shall be constructed and
reinforced to minimize warping that would compromise the integrity of the firewall during a fire.

6.5 DRIVE SYSTEM CONTROLLER (DSC)

The DSC regulates energy flow throughout electric drive and power system components in
order to provide motive performance and accessory loads, as applicable, while maintaining
critical system parameters (e.g., voltages, currents, temperatures, etc.) within specified
operating ranges.

The controller shall monitor and process inputs and execute outputs as appropriate to control
the operation of all propulsion system components.
Energy storage system SOC correction methods stated in SAE J2711 shall be utilized.

The drive system shall be programmable with a minimum of three choices of parameters to
allow optimization of acceleration and regenerative braking, overall performance and electric
power efficiency. Manufacturer shall supply performance data for each set of parameters. The
configuration default file shall be based upon operator route selection via destination sign code.

The system shall provide the following functionality:

Storage of the buses data file generated on a day to day basis, to include:

e At a minimum, duty cycle information (time stamp, vehicle speed, elevation,
location, ambient temperature, etc.), and energy profile information (i.e., voltage
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and current from the traction motor, auxiliary systems, ESS, power electronics,
onboard charging system, etc.) at 1 sec intervals

e History of charging sessions, energy in, time stamp, SOC, etc.

e Incidents and alarms

e Health monitoring and diagnostics information

e Expert level software such that the bus is optimized per duty cycle on the fly, i.e.
“adaptive learning” to consider, route, time of day, etc. The objective is to maintain
the buses level of expected performance, meanwhile minimize the cost of the
electric utility used for charging. If the proposed PSC controller does not have the
capability to perform “adaptive learning”, the Con-tractor must perform parameter
tuning to help optimize the efficiency of the vehicle to the given route.

e A means of executing “limp home” instruction such that the bus is able to return to
the depot from the furthest point on the route without charge assistance.

e A wireless means of communication to the on route and depot charging stations,
and/or if probed via a WLAN in close proximity.

e The system is assumed to include current / power sensors at strategic locations
throughout the propulsion system components such that real time comparisons
can be made between anticipated power flow and actual power. This feature shall
facilitate health checking of components to indicate, “open”, “shorted” and/or
components that have considerable variance.

e The system is assumed to include the necessary sensor inputs at strategic
locations, such as, temperature, voltage, pressure, etc. such that the entire array
of devices are monitored in real time. This feature shall be able to execute
commands for the self-preservation of component life, health, reliability and safety.
The on-board diagnostic system shall trigger a visual and audible alarm to the
operator when the motor controller detects a malfunction and the protection
systems are activated.

e The system shall protect the traction motor(s) against progressive damage. The
system shall monitor conditions critical for safe operation and automatically derate
power and/or speed.

e The system shall include a sub-system capable of monitoring the level of
connectivity between all propulsion components and associated cabling /
connectors to the buses chassis and low (12/24 vdc) systems to insure isolation.
The energy storage module shall have at least two automatic means / devices of
disconnect and one manual capable of interrupting the positive and negative
connections within the module enclosure, and rated for disconnect at maximum
current.

e The system shall have an interlock that prevents engagement when the charger is
connected to the traction battery.

6.6 TRACTION MOTOR

The Coach shall be powered by a traction motor to meet or exceed the performance
requirements of this specification for the strenuous service requirements of public transportation
in San Francisco. The traction motor should be optimized for use in the electric propulsion
system as well as in the areas of reliability, audible noise, and vibration.
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e Two 4M Mechanics shall be able to remove, replace, and prepare the traction motor
for service in less than 20 total combined man-hours.

e The traction motor shall have diagnostic capability via a laptop computer. Remote
communication is encouraged (Reference Section 9.3, VEHICLE SUB-SYSTEMS
INTEGRATION AND DIAGNOSTIC TESTING REQUIREMENTS).

e Contractor shall provide all special tools required for maintaining and rebuilding the
traction motor, if applicable.

e “Check motor” and “stop motor” lights and an audible alarm shall be provided at the
operator’s dashboard area.

6.6.1 Traction Motor Protection

All components specified within this section shall be housed within a weatherproof box. The
traction motor shall be protected by an electronic control system recommended by the motor
manufacturer.

The Motor Control Module (MCM) shall be equipped with self-diagnostic system as well as
system protection and performance diagnostic as a minimum. The MCM shall retain/record a
motor failure which can be uploaded to a PC, laptop, or a diagnostic reader (D.R.) for
evaluation/analysis. Two (2) D.R. plug-ins shall be provided for the D.R., one shall be at the
operator's dashboard and the second shall be at the motor compartment. Locations shall be
approved by SFMTA. CDRL

Both plugs shall be permanently affixed to the Coach for ease of plug-in. The option to include
remote diagnostic communication is encouraged. All Coaches shall complete all MCM
programming prior to delivery.

6.6.2 Propulsion System Interlocks
The electronic foot pedal accelerator shall be interlocked (disabled) when:

e Any door of the Coach is activated by the operator door control (4.1.4.2 Interlock)

e The Coach kneeling system is activated

e The wheelchair ramp is activated, not stowed and locked completely or as indicated
by Federal or California State Regulations.

e Propulsion system interlock arrangement and control shall be approved by SFMTA.

6.7 BATTERY MANAGEMENT SYSTEM (BMS)

The energy storage system shall include a Battery Management System (BMS) which provides
automatic real-time equalization of voltage between individual energy storage devices within
each module and controls the operating conditions within each energy storage system module,
including the voltage, current, and temperature. This system shall include over-current and
over-temperature protection that will cease the flow of current to and from the ESS modules in
the event of an over-current or over-temperature condition. Thermal management will be
provided to ensure optimal life and performance of the ESS over the environmental operating
range. Battery thermal management must be powered from an onboard source at all times.
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Thermal management must be continuously monitored at all times with appropriate safety
interlocks installed to react to adverse conditions as stated in SAE J1772.

The BMS system must be capable of communicating when a battery fault (as defined by the
battery manufacturer) has occurred and must be able to identify and communicate the faulty
battery in order to perform maintenance. The BMS system must be able to monitor the battery
state-of charge and update a gauge viewed by the operator at least once every 15 seconds.

Design and performance of the BMS shall be approved by SFMTA. CDRL

6.8 HIGH VOLTAGE DISCONNECT SYSTEM

The high-voltage system shall be fitted with automatic disconnecting contactors located as
closely as possible to the positive and negative battery output terminals so as to minimize the
external circuitry that is not de- energized when the devices open. These contractors shall be in
addition to any such devices incorporated in the motor controller, and shall not require electrical
power to operate (that is, they shall be normally open when unpowered). The contactors shall
be rated as capable of interrupting the maximum normally encountered charging or operating
current at the highest voltage likely to be encountered (maximum charger- output voltage, or
charger-input voltage, whichever is greater). Contactors shall be controlled by the “High
Voltage Disconnect” switch, and any safety-critical interlocks and interlock loops, motor-
controller overcurrent-protection functions, and vehicle crash and/or fire sensors. Reset of the
contactors shall require the deliberate action of the operator or maintenance personnel.
Contactors should provide a visual or electrical indication of their status (open or closed) or of a
failure to function.

Lids to high voltage enclosures must be interlocked, such that opening an enclosure
automatically disconnects the high voltage system. Any high voltage cable of 5 amps or greater
must also have an interlock such that disconnecting any cable of this type will disconnect the
high voltage system.

This feature could be part of the emergency shutdown system, providing an organized / fail safe
method for shutting the high voltage system down by manual activation of an emergency switch
(red palm but- ton), sensed isolation fault between high voltage and chassis, opening an
interlocked panel, or disconnecting high voltage cables of 5 amps or greater.

6.9 COOLING SYSTEM

The cooling systems shall be of sufficient size to maintain all electric drive and ESS systems, at
continuous operating temperatures during the most severe operations possible. The cooling
system fan controls should sense the temperatures of the operating fluids and High Voltage
compartment air temperature, and if either is above safe operating conditions, the cooling fan
should be engaged. The fan control system shall be designed with a fail-safe mode of “fan on.”
The cooling system shall meet the requirements stated in the operating environment.

If a liquid cooling system is provide a sight glass to determine satisfactory system coolant level
shall be provided and shall be accessible by opening one of the compartment’s access doors. A
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spring-loaded, pushbutton type valve to safely release pressure or vacuum in the cooling
system shall be provided with both it and the water filler no more than 1.52 meters (60 inches)
above the ground and both shall be accessible through the same access door. An overflow
reservoir is to be provided. The overflow reservoir is to provide extra capacity to the system. It
will be sized to sufficiently replace any common air pockets that form in the system. All critical
power electronics that require liquid cooling, including the ESS, shall be capable of reporting via
a diagnostics error message that the cooling lines feeding them are full of air pockets.

Any radiator used shall be of durable corrosion-resistant construction with bolted-on removable
tanks. The radiator shall be designed so that a 2M mechanic can gain access to a substantial
portion of the side facing the in board side of the bus for the purpose of cleaning the radiator in
five minutes or less.

Any radiator used shall be designed to withstand thermal fatigue and vibration associated with
the installed configuration for not less than 480,000 KM (300,000 miles) without failure.

All liquid high voltage cooling systems shall be equipped with a properly sized water filter.
Electrically driven, temperature controlled cooling fans shall be provided.

Any radiator used shall be of tube and fin construction. Louvered fins are not permitted. If
serpentine fins are used, they must have hemmed edges. Fin density shall be no more than 11
per inch. These fin requirements also apply to any Charge air cooler used.

Time for removal and replacement of the radiator by a 4M mechanic shall not exceed 3.5 hours.

A Test Port, MAC tools part number RFK-02 “Pete’s Plug”, shall be provided on the surge tank,
and shall be easily accessible through the rear access door.

Silicone hose shall be used, the cooling system piping shall be fabricated to include rolled ends
to enhance clamp retention where hoses connect.

The fan system shall include electronic feedback control and have diagnostics capability through
a standard SAE J1939 diagnostics port. Diagnostics shall be accessible through standard
laptop computers. Fan system diagnostics shall identify individual fans that have failed. The
fan system may be integrated into other onboard diagnostics systems.

Fan control system shall assure maximum efficiency of the system by activating only those fans
necessary to maintain the drive system at proper operating temperatures. It shall also include a
feature to automatically reduce fan speed, when temperature conditions allow, and whenever
the vehicle stops so as to minimize ambient noise. Fan system shall include a reversible feature
to aid in cleaning the radiator. The fan system must be compatible with the bus fire control
system to assure fans are all turned off within 10 seconds of a fire being detected. See Service
Features above, in this section, a switch for manual activation of the fans shall be included in
the electric drive compartment.

All electrically driven cooling pump are to be of a brushless motor design. Additionally there
shall be no seals that prevent liquid from the pump impeller from entering the electric drive
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motor. They are to be brushless and seal-less pumps. The pumps shall be fully sealed,
maintenance free and rated at a minimum of 40,000 hours of operation at full load

6.10 DRIVE SHAFT

The drive shaft and universal joints shall be heavy-duty type. The drive shaft shall be guarded
to prevent it from striking the floor of the Coach or the ground in the event of a tube or universal
joint failure. Universal joints and drive shaft slip joints shall have separate grease fitting
accessible by a standard grease gun. The drive shaft assembly, mounting and components are
required to be approved by SFMTA. CDRL

6.11 GEARRATIO

The gear ratio shall provide the Coach with the ability to maximize acceleration and climbing
while still maintaining the ability to achieve the maximum specified speed and meets the
performance of these specifications (Reference Section 1.3, PROPULSION SYSTEM
PERFORMANCE). The final drive gear ratio requires SFMTA review and approval. CDRL

6.12 HEAT EXCHANGER

The traction motor and traction generator shall have an external and rebuildable heat exchanger
that utilizes coolant from the engine cooling system. The heat exchanger shall have removable
ends, and shall be located in an accident-free area.

In the event the traction motor or generator is air-cooled, the cooling system ductwork, fans,
filtration and control shall be constructed meeting the OEM motors recommendations.

6.13 LUBRICATION

Traction motor and traction generator shall have an oil sampling device compatible with the
Probalyzer system or approved equal. The location of the sampling plug requires SFMTA
review and approval. CDRL

6.14 ACCESSORIES

Accessory drive systems shall operate without failure or unscheduled adjustment for 50,000
miles. These accessories shall be driven at speeds sufficient to assure adequate system
performance during extended periods of idle and low route speeds typical of SFMTA operation.
Belt guards shall be provided for all belts. All accessories shall be electrically powered and shall
not draw so much power from the ESS that the coach performance during normal use fails to
meet the stated performance metrics in Section 1.3, PROPULSION SYSTEM PERFORMANCE.
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7 ELECTRICAL

The Coach shall be equipped with a Programmable Logic Control (PLC) system that is
computer based and completely modular. All electrical components or equipment shall comply
with all the following subsections.

71 POWER REQUIREMENT

The electrical power system shall supply a nominal 12 and 24 volts of direct current (DC).
Consumable items such as, but not limited to, light bulbs and headlamps shall be supplied at a
nominal 12 volts DC. An isolated and dedicated control circuit and an isolated and dedicated
line feed circuit with a continuous load rating of at least 150% of the engine and propulsion
system control system current demand shall be provided. Precautions shall be taken to
minimize hazards to service personnel. The power-generating system shall be rated sufficiently
higher than the total possible electrical load to maintain the charge on the batteries at all
operating conditions including the engine at idle.

7.2 CIRCUIT PROTECTION

Manual reset circuit breakers or fuses shall protect all circuits, except for those involved in
propulsion system start-up. Fuses shall be used only where it can be demonstrated that circuit
breakers are not practicable, and they shall be easily accessible for replacement. All fuses and
circuit breakers shall be easily accessible for replacement or reset by being located in areas
where special equipment (ladder or hoist) is not required for service or reset. Precautions shall
be taken to minimize hazards to service personnel. All manual reset circuit breakers shall
provide visual trip indicators and manual on/off trip functions to aid in isolating circuits for
troubleshooting.

All circuits and circuit branches (except starter solenoid, headlamp and battery 12 & 24-volt
feeds to the driver's apparatus panel) shall be protected by manual reset circuit breakers.
Manual reset circuit breakers that are critical to the operation of the Coach shall be mounted
with visible indication of open circuits. The exceptions shall be protected by automatic reset
circuit breakers. All wire shall be rated as high as the protection (circuit breaker) for that circuit.
Circuit breaker connections shall be crimped and soldered on both sides of the breaker -- rosin
core electrical solder shall be used. All high voltage control (600 VDC) and power (1000 VDC)
wiring shall have insulation protection rated for utilization in environments up to 125 degrees C.

7.3 GROUNDING

Redundant grounds shall be used for all electrical equipment, except where it can be
demonstrated that redundant grounds are not feasible or practicable. One ground may be the
Coach body and framing. Grounds shall not be carried through water piping, hinges, and bolted
joints (except those specifically designed as electrical connectors). Electrical equipment shall
not be located in an environment that will reduce the performance or shorten the life of the
component or electrical system. Major wiring harnesses shall not be located under the Coach
floor, and under-floor wiring shall be eliminated to the extent practicable. Wiring and electrical
equipment necessarily located under the Coach shall be insulated from water, heat, corrosion,
and mechanical damage, and shall be contained in sealed conduit. Insulation of grounds shall in
no way conflict with other vehicular operations.
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7.4 SHIELDING

All wiring that requires shielding shall meet the following minimum requirements. A shield shall be
generated by connecting to a ground, which is sourced from a power distribution Coach bar or
chassis. A shield shall be connected at one location only, typically at one end of the cable.
However certain standards or special requirements, such as SAE J1939 or RF applications, have
separate shielding techniques that shall also be used as applicable. Note: A shield grounded at
both ends forms a ground loop, which can cause intermittent control or faults. When using
shielded or coaxial cable, upon stripping of the insulation, the metallic braid shall be free from
frayed strands, which can penetrate the insulation of the inner wires. To prevent the introduction
of noise, the shield shall not be connected to the common side of a logic circuit.

7.5 ELECTRICAL COMPONENTS

All electrical components, including switches, relays, flashers, and circuit breakers, shall be
heavy-duty designs. These components shall be longest lasting commercially available
designed to last the service life of the Coach and shall be replaceable in less than 5 minutes by
a 4M mechanic. Any manual - reset circuit breaker critical to the operation of the Coach shall be
mounted in a location convenient to the operator and provide visible indication of open circuits.
All electric motors, except cranking motors, shall be heavy-duty brushless type, with a constant
duty rating of no less than 40,000 hours. Electric motors shall be located for easy replacement
and except for the cranking motor shall be replaceable in less than 15 minutes by a 4M
mechanic. Electronic circuit protection for the cranking motor shall be provided to protect
engaging of the motor for more than 30 seconds at a time.

7.6 MODULAR DESIGN

Design of the electrical system shall be modular so that a major component, apparatus panel, or
wiring bundle is easily separable with standard hand tools or by means of connectors. Each
module, except the main body wiring harness, shall be removable and replaceable in less than
30 minutes by a 4M mechanic. Power plant wiring shall be an independent wiring module.
Replacement of the engine compartment wiring module(s) shall not require pulling wires through
any bulkhead or removing any terminals from the wires.

7.7  WIRING, AND TERMINALS

All lamp sockets shall be of two-wire design with Cannon-Shearson, Weather-Pak, Deutch, or
equal disconnects to eliminate corrosion or ground problems. To facilitate servicing, all lamp
wires shall have leaders of at least six (6) inches.

All wiring between major electrical components and terminations, shall have double electrical
insulation, shall be waterproof, and shall conform to specification requirements of SAE
Recommended Practice J1127 and J1128. Except as interrupted by the master battery
disconnect switch, battery and starter wiring shall be continuous cables grouped numbered
and/or color-coded with connections secured by bolted terminals, and shall conform to
specification requirement of SAE Standard J1127-Type SGT or SGX and SAE recommended
Practice J541. SFMTA prefers that a minimum of eight (8) colors be used and that no one color
be repeated within a single harness. Wiring numbers shall be hot-stamped every six (6) inches.
Installation shall permit ease of replacement. All wiring harnesses over five (5) feet long and
containing at least five (5) wires shall include 15% excess wires for spares that are the same
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size as the largest wire in the harness, excluding the battery cables. Wiring harnesses shall not
contain wires of different voltages unless all wires within the harness are sized to carry the
current and insulated for the highest voltage wire in the harness. Ground harnesses, except for
battery cables, shall be neutral or off-white in color.

Double insulation shall be maintained as close to the terminals as possible. The requirement for
double insulation shall be met by sheathing all wires and harnesses with nonconductive rigid or
flexible conduit. Strain-relief fittings shall be provided at points where wiring enters all electrical
components. Grommets of elastomeric material shall be provided at points where wiring
penetrates metal structure outside of electrical enclosures. Any clamps used throughout the
electrical system shall be stainless steel and of aircraft-type quality and shall be "dipped".
Wiring supports shall be nonconductive. Precautions shall be taken to avoid damage from heat,
water, solvents, or chafing. Wiring length shall allow replacement of end terminals twice without
pulling, stretching, or replacing the wire. Except for large wires such as battery cables,
terminals shall be crimped to the wiring and may be soldered only if the wire is not stiffened
above the terminal and no flux residue remains on the terminal. Terminals shall be corrosion-
resistant full ring type or interlocking lugs with insulating ferrules. "T" splices may be used when
there is less than 25,000 circular mills of copper in the cross-section, a mechanical clamp is
used in addition to solder on the splice; the wire supports no mechanical load in the area of the
splice, and the wire is supported to prevent flexing. Connectors shall be common, weather
pack, AMP or Ameriline, aircraft quality, self-aligning, or approved equal.

7.8 JUNCTION BOXES

All relays, controllers, flashers, circuit breakers, and other electrical components shall be
grouped according to voltage and mounted in easily accessible junction boxes. The boxes shall
be sealed to prevent moisture from normal sources, including engine compartment cleaning,
from reaching the electrical components and shall prevent what may occur inside the box from
propagating outside the box. The components and circuits in each box shall be identified and
their locations shall be permanently recorded on a schematic drawing glued to or printed on the
inside of the box cover or door. The drawing shall be protected from oil, grease, fuel, and
abrasion. The front junction box shall be completely serviceable from the street side exterior of
the Coach, or from inside the header over the operator's seat. It shall be replaceable as a unit
in less than 15 minutes by a single 4M mechanic. A rear start and run control box shall be
mounted in an accessible location in the engine compartment. The run control box shall
contain: 1) a starter pushbutton, 2) engine oil pressure gauge, 3) traction motor oil temperature
gauge, 4) traction generator oil temperature gauge 5) coolant temp gauge, 6) sealed, Coach
data port connector, 7) ignition switch (front/rear/disable options). The control box shall be
stainless steel / Heavy duty Polycarbonate and waterproof.

7.9 MULTIPLEX WIRING SYSTEM

The electrical system shall be controlled by “MULTIPLEX” programmable logic controller, which
shall be Dinex, or approved equal and shall be located in a sealed compartment. Contractor
shall provide complete details of the design of the PLC system during the design review.
Versatility and future expansion shall be provided for by system architecture. Multiplex Wiring
System shall provide and distribute power to ensure satisfactory performance of all electrical
components. The system shall be capable of monitoring and recording all Coach systems
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including, but not limited to, passenger counts, door operation, ramp operation, engine, energy
storage system, traction motor and traction generator (Reference Section 7.6, MODULAR
DESIGN). The system shall store and retrieve data for the mechanical and electrical functions
of the Coach. All electrical and all electronic devices sub-systems and components shall be
repairable and maintainable by SFMTA. SFMTA shall be granted a no cost license to utilize the
software as long as the Coach remains in service. CDRL

The components of the multiplex system shall be of modular design thereby providing for ease
of replacement by maintenance personnel. The modules shall be easily accessible for
troubleshooting electrical failures and performing system maintenance. Each module shall be
shielded to prevent interference by EMI and RFI; and shall utilize LEDs to indicate circuit
integrity and assist in rapid circuit diagnostics and verification of the load and wiring integrity.
Each circuit shall be capable of providing a current a load of no less than 2 Amperes. The
internal controls shall be a solid-state device providing an extended service life. Wiring for data
Coach node module power shall consist of three, 22 gage or larger, UL approved, shielded,
twisted pairs.

Protection to each individual circuit shall be provided. An automatic test system integral to the
multiplexing shall be provided. A single test button mounted on a panel at the driver’s
compartment area, upon activation, will provide a system check of the circuits. Failure points
will be indicated by corresponding LED lights on the panel. The system shall be hosted on an
IBM-compatible personal computer as well as a hand held field diagnostic unit capable of
reading the network data, control function and address data, or function code. The mechanic
shall be able to use either unit to check Coach wire function. Laptop computer programmer and
maintenance reader shall be supplied by the Contractor.

The contractor shall provide SFMTA all essential information and identify equipment needed to
test, troubleshoot and repair the Multiplex system controller. This information and equipment
shall encompass the system on the Coach and the repair of the individual sub-assemblies down
to the components on the circuit board of the sub-assemblies. CDRL

710 LOW VOLTAGE BATTERIES

At least two DEKA 8A8D Absorbed Glass Mat (AGM) MagnaPower or approved equal shall be
provided. Batteries shall be of premium construction and shall be fitted with threaded side-
mounted stud terminals. They shall bear an initial warranty date no earlier than 60 days prior to
Coach manufacture. In the event of a temporary failure of the battery charging system, the low
voltage batteries shall be able to maintain an adequate charge to operate the low voltage control
system and the interior lighting system for a minimum of two hours. Positive and negative
terminals shall have different size studs, or the battery terminals and cables shall be arranged to
prevent incorrect installation. Battery terminals shall be located for access in less than 30
seconds with jumper cables. Battery cables shall be flexible and sufficiently long to reach the
batteries in the extended tray position without stretching or pulling on any connection. Cables
shall not lie on top of the batteries, and shall be sheathed and wrapped to prevent corrosion.
The battery terminals and cables shall be color-coded with red for the primary positive and black
for negative.
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Battery terminals shall be located for access with jumper cables. Batteries shall be stamped with
the date of manufacture and shall be translucent.

Batteries shall not be abused or quick-charged before delivery to SFMTA. Despite battery
configuration, the Contractor shall be responsible for analysis and selection of a battery of
adequate capacity to supply the load. CDRL

Battery cables shall be flexible and sufficiently long to reach the batteries without stretching or
pulling on any connections when the tray is extended. The battery cables shall not lie on top of
the batteries. The battery cables shall be color-coded with red for primary positive, black for
negative, and any other color for intermediate voltage cables. Battery cables shall be a minimum
4/0.

The battery cable terminal connections shall be capable of withstanding the mechanical stress
and vibrations commonly experienced during Coach revenue service.

The batteries shall be sufficiently protected from over temperature or meltdown.

7.10.1 Battery Tray

The battery tray shall be made of 304 stainless steel, polyethylene, or approved corrosion
resistant materials and shall pull out easily and properly support the batteries during service. In
the normal position, the battery tray shall not be supported by rollers. A positive lock shall retain
the battery tray in the normal position. Batteries shall be easily accessible for inspection,
serviceable only from outside the Coach. The battery containment area shall be vented to the
outside allowing for the mitigation of fumes from gassing batteries and provisions made for the
drainage of cleaning liquid. The containment area access door shall be able to be opened
without the use of a special key.

A polarized lug mating with Anderson power products #632062 or approved equal and manual
release #919 shall be provided inside the battery compartment and adjacent to, but no further
outboard than, the batteries. The plug shall be wired with 3/0 cable.

711 LOW VOLTAGE MASTER BATTERY SWITCH

A master battery switch shall be provided for complete disconnection from all Coach electrical
systems except systems that require 24-7 power supply. The master battery switch shall be
located in an outside compartment, which requires no tool(s) to access. The location of the
master battery switch shall be clearly identified on the access panel and be accessible in less
than 10 seconds for activation. The master switch shall be capable of carrying and interrupting
the total circuit load. Opening the master switch with the power plant operating shall not
damage any component of the electrical system.

712 ALTERNATOR (AS APPLICABLE)

The alternator shall be beltless and sized to supply the entire nighttime operating electrical load
of the Coach while providing at least 20 percent of its current output for battery charging when
the battery is fully discharged. The alternator shall be an EMP air cooled beltless alternator (as
applicable) or a Vanner DC converter or approved equal. Cables shall be adequately mounted
such that if the lug fails, the cable shall remain in place.
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The Contractor shall provide an analysis, approved by SFMTA, demonstrating that the alternator
supplied is adequate for Coach operation in the service area of SFMTA. Alternator cooling
methods shall be approved by SFMTA. CDRL

The Contractor shall provide evidence that an average 4M mechanic shall be able to replace the
alternator in one (1) hour or less.

713 ELECTRICAL AND ELECTRONIC NOISE

Electrical and electronic subsystems and components shall not emit directly or indirectly
electromagnetic radiation that will cause undesirable electrical and electronic noise interference
on radio and television transmission and reception, radiation at unsafe levels, or radiation that
will cause undesirable responses, degraded performance, or malfunction of equipment. This
includes but is not limited to the following systems and equipment.

Commercial radio and television transmission and reception

FCC and official local and state radio and television transmission and reception
Onboard equipment supplied by SFMTA or by the Contractor

Pacemakers and other implanted medical devices.

The performance of the Coach shall not be degraded by electromagnetic interference from
external sources. The Coaches shall meet all applicable FCC and FTA requirements in addition
to the following standards and guidelines listed below:

e Federal Communications Commission (FCC) Procedure for Measuring RF Emissions from
Computing Devices and meet part 15 of FCC regulations

e MIL-STD-461 - Requirements for the Control of Electromagnetic Interference Emissions and
Susceptibility

e MIL-STD-462D - Measurement of Electromagnetic Interference Characteristics

e American Conference of Governmental Industrial Hygienists (ACGIH) (See 0)

e UMTA-MA-06 0153-10 (DOT-TSC-UMTA-88-1) Radiated Interference in Rapid Transit
Systems Volume I: Theory & Data

e UMTA-MA-06-0153-11 (DOT-TSC-UMTA-87-4) Radiated Interference in Rapid Transit
Systems, Volume Il: Suggested Test Procedures

e SAE J551 Performance Levels and Methods of Measurement of Electromagnetic
Compatibility of Vehicles, Boats (up to 15m), and Machines (16.6 Hz to 18 GHz)

e SAE Recommended Practice ARP 1393: “Electromagnetic Compatibility and Interference
Control for Rapid Transit Vehicles”

The Contractor shall develop and submit an EMI/EMC Control Plan for SFMTA review and
approval prior to submittal of final drawings. The plan shall delineate the manner in which EMI
and EMC will be mitigated and meet the requirements in this section. CDRL
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8 MATERIALS AND OVERALL WORK QUALITY

8.1 MATERIALS

All materials used in the construction of the Coach and all of its parts shall be in accordance
with the stated specification or description unless written approval for substitution is obtained.
All materials shall comply with the standards established by ASTM, SAE, or similar association
standards. Materials used shall be duplicated in manufacture, design, and construction on each
Coach and be marked so as to be readily identified.

Whenever under the Contract Documents it is provided that the Contractor shall furnish
materials or manufactured components or shall do Work for which no detailed specifications are
set forth, the Work performed shall be in full conformity and harmony with the intent to secure
the best standards of manufacture in the Work as a whole or in part. The Contractor shall not
take advantage of the omission of any part or detail which goes to make the Coach complete
and ready for service, even though such part or detail is not mentioned in the Specifications or
in the Contractor’s approved design.

Foreign matter such as shavings, chips, etc., shall be completely removed from all parts of the

Coach whether hidden or exposed.

l. All painted aluminum sheets shall be thoroughly cleaned and coated on the inside and
outside with zinc-chromate protective paint prior to assembly in Coach.

Il. All joints shall be protected by application of a zinc-chromate metallic compound, Silaflex
221, or approved equal adhesive at assembly.

Il All bolts, nuts, washers and exposed linkage shall be stainless steel or zinc plated (where
applicable) to prevent corrosion. Contractor shall submit certification that all bolts on the
Coaches are in compliance with SAE Standard J429.

8.1.1 Hazardous Materials

It shall be the design objective to eliminate from the Coaches all materials that are or may
become hazardous to passengers, operators, or maintenance personnel. Of particular concern
are materials that produce toxic smoke or gases when heated, possibly due to an accidental fire
or when bodywork using welding equipment or cutting torches is necessary. No parts on the
Coach shall contain lead, asbestos or PCBs. The Contractor shall provide for SFMTA approval
of the material safety data sheets (MSDS) of any hazardous materials or fluids that must be
used in the construction, operation or maintenance of the Vehicle. CDRL

SFMTA has the option to reject the use of any hazardous materials proposed for use on the
Vehicles.
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8.1.2 Consumables
The following list of consumable items shall be available in the United States from U.S.
manufacturers, but no limited to:
e Engine air filters
e Ventilating air filters
e Fuel, water and oil filters

e Belts

e Lamps

e Fuses

e Brake lining material

e Hoses and lines — air, coolant and hydraulic
e Wire terminations and connectors

e Air bags

e Brake Rotors

e Exhaust after treatment filters

Any similar items shall also meet the above requirements. Any exceptions require the prior
approval of SFMTA.

8.2 OVERALL WORK QUALITY

Overall work quality shall be of the best grade and shall conform in all respects to the best
practice in the industry.

Material and equipment shall be new and of a quality equal to that specified or accepted as the
best industry practice. Mechanical, electrical and electronic equipment and components shall
be the products of manufacturers of established good reputations regularly engaged in the
fabrication of such equipment and components.

The work shall be executed in conformity with the best-accepted standard practice of the trade
So as to contribute to maximum efficiency if operation, accessibility, pleasing appearance and
minimum cost of maintenance.

The fit and finish of the exterior and interior components shall be to the best of the industry
standards of the automotive trade.

8.21 Welding

Welding procedures, welding materials, and qualifications of welding personnel shall be in
accordance with the current standards of the ASTM and AWS. Work performed outside or in
the U.S. must conform to U.S. welding standards as approved by SFMTA. CDRL

Where metal is welded to metal, the contact surfaces shall be free of scale, grease, and paint.

8.2.2 Mechanical Fastening

No protruding screws, mounting bolts, or similar items shall be permitted in the interior or the
exterior of the Coach. Fasteners not exposed to passengers on the inside of the Coach shall be
stainless steel or zinc-plated steel. Zinc plating shall conform to the latest revision of ASTM
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B633, TYPE Il, SC3 or SC4. All fasteners used in the Vehicle body exterior, even if not exposed
to passengers, shall be of stainless steel except where mechanical requirements impose graded
steel fasteners, or to minimize galvanic corrosion. These fasteners shall be zinc-plated as per
specification, with treatments to prevent hydrogen embrittlement if required. Where non-
anodized metal is riveted or bolted to metal, contact surfaces shall be thoroughly cleaned and
properly primed. The use of stretch to torque fasteners is discouraged.

8.2.21 Rivets

Rivets shall completely fill the holes. No blind rivets shall be used. All rivets shall be of the solid
center type. External rivet heads shall be concentric with the body of the rivets and free from
rings, pits, burrs and fins. Surfaces exposed to passengers, operator, or maintenance
personnel shall be smooth and free of burrs, fins, sharp edges, and dangerous protrusions.

8.2.2.2 Screws

On the Coach interior, all screws exposed to passengers shall be stainless steel with a flat or
oval head. Exposed screws shall be of an approved tamper-proof type with the exception of the
glazing mounting screws. Self-tapping screws shall not be used in areas requiring dismantling
for servicing. At least 1-1/2 screw threads shall be visible beyond all nuts.

8.2.2.3 Bolts

All bolts or rods passing through composite flooring or exposed to the elements shall be an
approved grade stainless steel or, with SFMTA’s pre-approval, zinc-plated. All nuts and bolts
exposed to passengers shall be an approved grade stainless steel unless otherwise specified.
The design strengths for Grade 2 bolts and Class A nuts shall be used in sizing the mounting
and attachment bolts for under floor mounted equipment, support structures, or brackets.
However, all structural or load carrying bolts shall be domestic manufacture, grade 5 or better.
Bolts or screws used for structural connections shall have full-size bodies in areas subjected to
bearing and/or shear loads. For bolted joints subject to steady vibration, UNC bolts with
appropriate locking arrangement shall be used. Nuts shall be a regular height, nylon insert, and
self-locking type. Bolts smaller than 1/4 inch shall not project more than 1-1/2 threads plus 1/4
inch. Bolts 1/4 inch or larger shall not project more than eight (8) threads. All hardware is to be
installed and torqued per ANSI guidelines.

8.2.3 Finishing

Special care shall be taken with the outside sheathing; roof, roof bonnets, and interior finish so
that all kinks and buckles are removed before assembly to present a true and smooth finish.
This shall be accomplished without excessive grinding, which may weaken the structure
material. All painted surfaces shall have a true and smooth surface that will not show sanding
or grinding marks after painting. All steel and aluminum body parts that are to be painted shall
be thoroughly cleaned and treated before priming with a primer compatible with the paint
system.

8.2.4 Electrical

All electrical connections shall be of the locking type. All electrical wiring harnesses should be
tie-wrapped and supported at regular intervals. When wires, cables, hoses or tubes go through
walls or panels, the bulkhead holes shall have protective grommets/molding and the wires,
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cables, hoses or tubes shall be clamped on both sides of the bulkhead hold. A 1/4-inch
minimum clearance is required (Reference Section 7.7, WIRING, TERMINALS). All electrical
wires shall be installed to as not to have any chaffing or rubbing with other components.

8.3 PROOF OF COMPLIANCE WITH CONTRACT

In order that SFMTA may attempt to determine whether the Contractor has complied with the
requirements of the Contract Documents not readily determinable through inspection and test of
equipment, components or materials utilized in the Work, the Contractor shall, at any time when
requested, submit to SFMTA Project Manager properly authenticated test results, design
documents or other satisfactory proof as to its compliance with such requirements.

8.4 DEFECTIVE WORKMANSHIP AND MATERIALS

When and as often as SFMTA determines that the Work done or being done under the Contract,
or the kind or quality of components, equipment or materials supplied in connection therewith, is
not fully and completely in accordance with any requirement of the Contract Documents, it may
give notice of such noncompliance to the Contractor in writing and the Contractor shall
immediately upon receipt of such notice do all things required to remedy such noncompliance at
no additional cost to SFMTA.
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9 TRAINING, PUBLICATION, DIAGNOSTICS TESTING SOFTWARE

9.1 TRAINING

Training shall be designed and presented to ensure that each participant will be able to perform
specific tasks or be able to demonstrate specific knowledge in his/her working area. Training
shall provide specific course goals and objectives outlined in the lesson plans with pre-course
tests and post-course tests. Dates, hours, and locations of training shall be at the discretion of
SFMTA. The training starting days and completion days shall refer to Section 13.1,
PREFERRED DELIVERY SCHEDULE.

All manuals and lesson plans shall be provided electronically and with hard copies to all
participating trainees. All computer software programs shall be approved by SFMTA.
CDRL

SFMTA reserves the right to copy all computer information for future use. Six (6) copies of all
training aids (such as videos, slides, and audiotapes) shall be provided to SFMTA Maintenance
Training Department.

SFMTA has set aside $2 Million as a fixed amount for a training budget. The Contractor shall
submit their recommendations for training hours and categories for review and approval by
SFMTA. CDRL

9.1.1 Training Plan
Contractor shall submit a training plan per the schedule in Section 13.1, PREFERRED
DELIVERY SCHEDULE. The training plan shall delineate the manner in which the Contractor
plans to meet the requirements of this specification. The plan shall include:
e Specific trainee performance objectives
e Draft lesson plans
e Specific topics to be covered including subsystem groupings for mechanics and electronic
technician training
e Probable training aids and materials
e Training schedule
e Training facilities required.

9.1.2 Training Materials and Personnel

Contractor will provide detailed instructional guides, outlining training philosophy, and weighted
areas of instruction based on Contractor’s understanding of the complexity of the equipment
from a maintenance performance standpoint. In addition, Contractor will identify recommended
course length with basic electrical/electronic knowledge-driven instruction leading to a
proficiency level suitable for new Vehicle maintenance.

Instructors shall be totally familiar with the technical information being taught, shall use
instructional materials properly, and shall possess the skills required to make effective
presentations. Safety must be an integral part of all instruction. Instructors must be transit
literate and factory certified to teach the specific system being taught. SFMTA prefers all
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training instructors are employees or technical representatives from the maker of the equipment
to provide the training sessions.

Upon commencement of classroom instruction, instructor shall be dedicated to the task of
teaching without a break in the continuity of the instruction to perform other duties. Instructor
shall be fluent in English.

The Contractor shall provide all handouts, training aids, audio-visual equipment, and visual aids
for each class. Training materials, including audio-visual hardware, slides, view graphs, mock-
ups, charts, and other aids, will become the property of SFMTA upon the completion of the
training course. Mock-ups shall include as minimum a door header with all operating
equipment, a brake system (air components) and an air system. SFMTA or its designee may
use such materials in subsequent training sessions for any other purposes. A training manual
shall be prepared for each personnel classification and distributed to personnel in training prior
to or at class start up. CDRL

9.1.3 Operations Instructors, Maintenance Instructors, Street Operations, and
Managers

The purpose of these training sessions shall be to provide the necessary information to
SFMTA's operations instructors, maintenance instructors, and training management and
operations managers so that they may train SFMTA operators, transit inspectors and
maintenance personnel. This training shall cover all operational and maintenance aspects of
the Coach, with emphasis on features of the Coach that are unique or may not have been
encountered by SFMTA personnel. Separate training session shall be provided for street
operation inspectors.

9.1.4 Maintenance Manager Training

These training sessions shall be geared to acquaint maintenance superintendents, general
foremen, and foremen with the design, use, limitations, preventive maintenance, warranty
periods, and special features of the Coach. This training can be included in the general
orientation, or used for specific in-depth training time.

9.1.5 Service Personnel Training

Service personnel shall be trained in basic daily servicing requirements, including cleaning,
inspection, towing, trained first responders, and routine servicing and the preventive
maintenance inspections.

9.1.6 Mechanic

These sessions shall provide the mechanics with the basic knowledge necessary to utilize the
maintenance manuals and to safely perform preventive maintenance, troubleshooting, repairs,
and overhauls. Sessions shall concentrate on individual subsystems and components, such as
body, doors, propulsion, suspension, brakes, and operator controls. The Contractor shall
include, as part of the training plan, a list of proposed subsystem groupings. Training shall
include demonstrations of Time to Repair and Accessibility of Coach components and
subsystems. Training for shop technicians will cover test equipment and subassembly bench
repair and calibration.
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Maintenance engineer training shall focus on overall system design, maintainability, computer
diagnostic techniques, control systems, data collection and retrieval, life cycle predictions,
optimization programming, electronic maintenance techniques, and special tools.

The Contractor shall provide to SFMTA sufficient training and documentation needed to test,
troubleshoot, maintain and repair all electronic systems and subsystems. CDRL

The training shall review all electronic schematic diagrams and shall provide troubleshooting
flow charts and block diagrams.

Road Call sessions shall provide the mechanics with knowledge necessary to troubleshoot and
fix, if possible, subsystems which may fail and cause service interruption. Mechanics shall be
made to understand how to proficiently use all necessary troubleshooting equipment.
Mechanics shall be provided with both hands-on and classroom training.

9.1.7 Surveillance Camera System Training

The contractor shall provide training classes on how to operate and maintain the surveillance
camera system (the number of classes and hours are subjected to SFMTA approval and
Contractor’'s recommendation). CDRL

Test equipment and special tools required maintaining the system will be provided by the
Contractor. One test fixture will be provided which duplicates an entire Vehicle system. The
test fixture will easily allow for the substitution of individual components of the system for test
and repair purposes. One viewing station (in addition to Section 3.13.6) will be provided. The
viewing station shall be assembled in such as a manner as to allow for ease of component
exchange.

9.1.8 Videos

SFMTA may require digital recordings of any or all of the Contractor’s training sessions, at
SFMTA'’s discretion, or at least one session of each discrete training class. These recordings
will be provided electronically by the Contractor for distribution within SFMTA. CDRL

In addition, the Contractor shall be required to provide a complete set of training videos for
each classroom training session on a specific topic and a video for each Vehicle “hands-on”
training session on a specific topic. Videos shall be no longer than 30 minutes in length. Topics
requiring more time to cover in complete detail shall be segmented into 30-minute modules. A
single compilation videos incorporating all of the training sessions shall also be produced. At
minimum, Contractor shall cover the following topics, but not limited to:
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e Propulsion and Energy Storage Systems

e Axle and suspension systems

e Auxiliary Electrical System

e Wheelchair ramp assembly

Air and Brake systems

Door system

Power steering system

Heating and Ventilating system

Vehicle Body Components & repair techniques (e.g. special welding, interior panel
replacement, etc.)

e Preventive Maintenance practices for all preventive maintenance required on each Vehicle

A complete set of master recordings shall be submitted to SFMTA in an approved electronic
format along with a complete set of training media. CDRL

The Contractor shall maintain a complete set of reproducible recordings on file for a period of 12
years for use by SFMTA.

The Contractor shall provide two sample discs with the draft training plan. One disc shall be
representative of a classroom instruction, and one disc shall be representative of a Vehicle
“hands-on” instruction. These sample discs shall be submitted for SFMTA approval and shall be
representative of the level of quality of the product that SFMTA can expect for the balance of the
training discs to be delivered.

9.1.8.1 Video Quality

Contractor shall have in-house capability, or subcontract with a company approved by SFMTA,

for the following requirements:

e All work associated with video recording and production shall be performed by the
Contractor or subcontractor approved by SFMTA. CDRL

e The Contractor shall have script writing capabilities and be experienced with transit
organizations and issues.

e Studio and/or field acquisition capabilities.

e CD-ROM and DVD for wide distribution shall have the ability to be viewed on any modern
desktop or laptop computer equipment (possessing basic, modern multimedia software such
as Windows Media Player) in a smooth video tape-like manner, without lagging, freezing, or
stuttering, and without compromising or “crashing” the computer.

The Contractor may elect to utilize its own actors, or utilize SFMTA employees in actual
classroom and Vehicle “hands-on” sessions. However, if the Contractor chooses to use SFMTA
employees at least two (2) sessions of each topic shall be filmed and proper editing performed
to result in a quality product. Tapes shall be professionally edited to eliminate unnecessary and
irrelevant sections that are common to live, on-location filming.

9.1.9 Training Charts

The Contractor shall provide three (3) copies of the following schematic charts used for training
and working reference: 1) the electrical system, 2) the air and brake system and 3) the door

Training, Publication, Diagnostic Testing Software, 4
n:\ptc\as2017\1000419\01220919.docx



CONTRACT NO. SFMTA-2017-45 TECHNICAL SPECIFICATIONS
30-Foot Low Floor Diesel Hybrid or Electric Coaches

system, 4) engine (if applicable) and battery cooling systems. The charts shall be 3 feet by 5
feet, clearly legible, and suitable for classroom viewing. Two rigid frames shall be provided for
mounting the charts. Charts shall be consistent with those provided in the Maintenance Manual
and subject to SFMTA approval, and available for use at commencement of the training course.
Schematic charts shall be laminated. CDRL

9.1.10 Interactive Multimedia Training

Contractor shall provide a series of interactive training modules on Coach maintenance
procedures to be delivered using standard interactive electronic technology. This training must
be specific to the Coach for this procurement, and to maintenance practices that are used by
SFMTA. The interactive training should be electronically formatted computer based training
(CBT) or approved equal, and compatible with all modern computer windows-type operating
systems, office programs, and latest multimedia software. The files shall include video clips of
component operation and critical adjustments.

Project milestones shall consist of the following:

e Detailed design document, to be developed with SFMTA participation and completed 10
months prior to delivery of first production Coach. CDRL
Video production

Completion and review of video editing

Prototype module delivery (test, review, and feedback of first module)

Pre-production module delivery (test, review, and feedback of all modules)

Delivery of completed program, including Trainer's Manual and Guide shall be completed per
the schedule in Section 13.1, PREFERRED DELIVERY SCHEDULE. (System setup and
troubleshooting, program administration guidelines, and answers to test questions).

9.1.10.1 Training Module

The training module shall have on screen text as well as voice over descriptions of the
procedure being demonstrated. The module shall have a complete demonstration of the
maintenance procedure followed by a self-paced post examination of the student. Only the
student and the Training Manager shall have access to the scores for each training module. In
addition, SFMTA shall have all licensing rights to unlimited reproduction of the electronic training
module. The Contractor shall have the responsibility for providing all updates and revisions to
the electronic training modules until all engineering modifications and final engineering have
been approved and acceptance of the last production Coach. CDRL

The training modules shall address the most critical systems pertaining to Coach Maintenance.
One module shall be produced on each of the following systems:

Programmable logic controller system

Ramp installation and maintenance

Door system control maintenance

Electrical and electronics systems control maintenance, including multiplexing
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e Disc brake installation and maintenance
e Energy Storage System (ESS)

e Electric Drive System (EDS)

e HVAC System

Each module shall include the following program elements:

e Overview on system components, operations and relationship with other relevant systems

e Step-by-step video demonstration of maintenance procedures (not more than 50 steps in the
process), with random access to each step and multiple choice quiz questions on critical
steps

e Interactive job simulation exercises using three-dimensional solid modeling to graphically
represent job setting and function on critical steps

e Built-in user performance tracking for confidential review by Maintenance Training
Supervisor

e Visual-based parts identification and ordering information system (using three-dimensional
solid model and/or stills)

e Contractor shall demonstrate the ability to produce interactive multimedia training that
contains each of the program elements for the critical subsystems as described above.

9.2 PUBLICATIONS: MAINTENANCE MANUALS, ILLUSTRATED PARTS MANUALS,
OPERATOR’S MANUALS, & VEHICLE RECORD BOOKS

The Contractor shall provide maintenance, illustrated parts and operational manuals for each of
the Vehicle type according to the schedule in Figure 9-1. CDRL

The Contractor shall provide all electronic copies of the Vehicle drawings as necessary for the
pre-production process approvals. CDRL

These drawings include Seating Layout Drawings, Dash layouts, Camera Layouts, AVA AVL
drawings, Paint Scheme, APC layout, Fleet Management system drawings, Antenna layouts,
Clipper location, and Radio provisions layouts. Contractor agrees to share additional drawings
as they are needed by SFMTA, for example the vehicle frame drawings, in PDF format. The
intent and purpose of all maintenance and operating documents provided to SFMTA by the
Contractor shall be to facilitate the safe and reliable operation of the Vehicle by SFMTA during
the entire expected operational life of the Vehicle. Using the information provided in the
Contractor's maintenance documentation, SFMTA itself shall be able to perform any and all
procedures necessary to ensure the safe and reliable operation and maintenance of the Vehicle
during its service lifetime. The Contractor shall submit a draft copy of each of the manuals for
review and approval by SFMTA in accordance with the delivery schedule of the final contract.
CDRL

Release copies of the manuals shall reflect the most recent information available at the time of
their release and shall be delivered to SFMTA on or before delivery of the last production
Coach. Manuals need to be updated in a timely manner whenever there is a FSRP issued.
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FIGURE 9-1

Maintain up-to-date after the date of

Manuals Qty/Vehicle type acceptance of the Coaches

Contractor Maintenance

Manual 5 6 years
Contractor Parts Manual 5 12 years
Contractor Operator's

Manuals 100 6 years

The supplied manuals shall provide complete, concise and clear documentation for all
equipment ordered on the Vehicle and shall not include superfluous documentation for
equipment that was not provided with the Vehicle. As well as the printed copies of the manuals
specified above, all maintenance operations and illustrated parts manuals shall be provided in
digital format.

All such electronic documentation shall be viewable using modern, basic office and multimedia
software such as Microsoft Office and Windows Media Player. Contractor Published Bus
Manuals can be supplied without security after SFMTA signs a limited copyright agreement
form. OEM component supplier manuals are not available in an "unsecured" file format. Within
the relevant Vehicle warranty period provided for by the Contractor, SFMTA will make no
changes to the Contractor-provided documentation where such changes would compromise the
intent of the Contractor’s original documentation with respect to the safe operation or reliability
of the Vehicle, unless such change is agreed to in writing by both SFMTA and the vendor.
Where such changes are made, both SFMTA and the Contractor shall maintain coordinated
records of the changes, including the SFMTA contract number, manual part number, title, page
number(s), date the change was made, who authorized the change, why the change was made,
and before-and-after copies of the change. Contractor will provide such changes in the same
digital format as used for the initial delivery of the manuals. At the expiration of the time periods
specified above for Contractor maintenance of the documentation, or upon default of the
Contractor in providing such document maintenance, SFMTA shall have the right to reproduce
copies of such documentation for internal use only, subject to the warranty concerns expressed
herein.

Contractor and sub-supplier maintenance documents shall be supplied in a integrated electronic
format and shall be generated for best readability on a current computer monitor. The default
page setup for all printed maintenance and parts manuals shall be standard U.S. letter size (8.5"
by 11") in portrait mode with a gutter suitable for use in a standard 3-ring binder. Wherever
feasible, printed manuals should be organized so that updates or corrections to the manuals can
be made with minimal impact to the overall document. Where drawings or other documents are
too large to be easily legible in the default page size, such pages may be provided either as 11"
tall by 14" (or longer) pages, or as 22" tall by 16" "four-up” pages. In both these cases of
oversized pages, the printed page shall be capable of being neatly folded up into the default
page size, and shall have suitable reinforcement at the 3-hole edge of the page. Major sections
of the maintenance manuals shall be separated by 1/3- or 1/5-cut tabbed and labeled,
reinforced index dividers. The printed Operator's Manual shall be a single softbound volume;
with at least medium-weight, glossy-stock covers for durability, and may be smaller than the
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default 8.5" by 11" size, as dictated by the best compromise of readability and portability. Bus
Electrical, Air, Hydraulic, PLC, HVAC, Cooling system schematics and diagrams are all output in
a convenient 11x17 format and included in a separate sturdy 3 hole plastic binder and not within
the Bus Service Manuals. An emphasis should be placed on durability and portability. In the
interest of readability and clarity, SFMTA may dictate that the Operator's Manual be printed in
color. CDRL

9.2.1 Maintenance Manuals

Contractor and sub-supplier maintenance manuals shall be integrated so that all subsystems of
the Coach are contained in a logically indexed, contiguous series of chapters and/or volumes.
Manual organization shall be approved by SFMTA before work begins on the manuals. CDRL.

All standard and specialized maintenance or overhaul procedures which involve potential health
and safety issues for the repair technician shall be clearly noted in the documentation with the
international safety warning symbol appropriate to the level of potential danger involved.
Procedures where the proper performance of the task is critical to the safe operation of the
Vehicle shall also be clearly marked for emphasis. Maintenance manuals shall contain the
complete data required for routine and periodic maintenance of all parts of the Coach, including
as a minimum the following:

At the beginning of each manual, it shall contain a table of contents, a list of abbreviation,
instructions on how to use the manual Special safety precautions for maintenance and/or
overhaul procedures General overview / introduction to the Vehicle and its systems and
subsystems recommended required and/or specialized maintenance and overhaul tool lists,
including electronic test equipment where appropriate. Main components of the manual shall
include, but are not limited to, the following:

1) Detailed theory/principles of operation of each primary system (e.g., the braking system)
on the Vehicle and its relationship to and interactions with other primary systems on the
Vehicle and, where applicable, to any off-board systems.

2) Detailed theory/principles of operation of each subsystem (e.g., ABS) within its primary
system, and the relationship and interactions of the subsystem to other subsystems
within the primary system, and, where applicable, to other primary systems or the
subsystems of those other primary systems.

3) Field and shop troubleshooting procedures for all systems and subsystems using a
combination of text, flowcharts and images as best suits the procedure.

4) Shop overhaul procedures for all rebuildable or repairable systems on the Vehicle.

5) Recommended preventive maintenance (e.g. lubrication and adjustment) requirements
and schedule (Reference Section 9.2.2, Preventive Maintenance Manual).

6) Schematic and wiring location diagrams (including wire and cable size and rating
schedules, where appropriate) for all electrical systems and subsystems on the Vehicle.

7) Air and hydraulic system diagrams showing locations in the Coach of air and hydraulic

components.
8) Detailed, illustrated procedures for component change-out, and run-in information as
required.

9) Body and structural information and materials specifications for major accident repairs.
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10)Electronic systems and subsystems documentation including schematics and diagnostic
procedures, where applicable (Reference Section 9.2.6, Electronic Systems
Documentation.)

9.2.2 Preventive Maintenance Manual

Contractor shall provide a Preventive Maintenance (PM) Section within the maintenance
manuals specifying the recommended preventive maintenance procedures and the scheduling
of those procedures. The manual shall provide an outline PM program with checklist, which can
be used to perform PMs. The PM checklist pages shall be formatted so that copies can be
made to stand as individual SFMTA documents, including lined space at the end of the
document for additions and notes. The preventive maintenance manual shall also include
recommendations for the scheduled overhaul of major systems above and beyond the normal
maintenance procedures, where such overhaul is known to significantly improve the long-term
reliability, maintainability and/or useful life span of the Vehicle.

In addition to the above requirements, the structure of the PM schedule must include at least the
following elements for each required maintenance procedure within an overall PM program:

1) Interval between each procedure (calendar based, mileage based, hours based, other,
i.e., every 30 days or 3,000 miles whichever comes first)

2) List of parts (Manufacturer Part #, Description, Quantity, UOM) Required for the
procedure, and recommended but not required for the procedure

3) Estimated hours by craft to perform procedure

9.2.3 lllustrated Parts Manual

The lllustrated Parts Manuals shall be designed so that all systems and subsystems of the
Vehicle are broken down to the component level in a logically indexed, contiguous series of
chapters and/or volumes. Page setup requirements for the parts manuals shall conform to the
requirements in Section 9.2, PUBLICATIONS: MAINTENANCE MANUALS, ILLUSTRATED
PARTS MANUALS, OPERATOR’'S MANUALS, & VEHICLE RECORD BOOKS. lllustrations
and their corresponding parts lists shall be arranged as to minimize the amount of cross-
searching necessary to locate a part in the parts list from its drawing reference, or to locate the
part on an illustration from its entry in the parts list. The parts list shall include the following
data:

1) Drawing reference (locator)

2) Manufacturer's part number

3) OEM’s part number (from the supplied manufacturer provided in a separate Excel spread
sheet)

4) Part description, including type, and size or value or reference to another drawing where
such reference contains a more useful description of the part)

5) Quantity used in the currently illustrated system or subsystem

lllustrated parts manuals shall be arranged so that part numbers can be readily found and
identified in the illustration for each system, subsystem, assembly, subassembly, or component
part from an orderly breakdown of the complete Coach. The manual shall contain a ready-
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reference alphanumeric part number index listing the Contractor’s part number against the page
in the illustrated manual where it appears. The parts lists shall identify the equivalent generic
part, which is physically identified by the Contractor and shall be listed under Part Description
field in the manual. In no case may any replaceable part remain unidentified.

Isometric exploded views or two-dimensional drawings that are detailed enough to show the
relative location of each part shall be used to identify all Vehicle systems and subsystems. The
technique to be used in the rendering of these two-dimensional drawings shall be approved by
SFMTA before the draft manuals are created. CDRL

All parts manuals shall be accompanied by a separate price list showing the Contractor’s part
number against the current net price (including freight) to SFMTA of all non-generic parts used
in the Vehicle at the time of delivery of the manuals. CDRL

Refer also to Section 10.3.3, Database Information.

9.2.4 Parts Tables in Electronic Format

The Contractor shall supply parts data in a multiple deliverable file format such as MS Excel
complete listing of all parts as they appear in the Parts Manual (logical and structured Section -
System - Assembly - Sub-assembly parts) and as specified under 10.3.3.2 lllustrated Parts
Catalog Master File. The listing shall include.

1. Item number

2. Quantity

3. OEM Part Number

4. OEM Color Code#

5. Description

6. PM and RSL Part Identified
7. Subject Title

8. lllustration #

9. Page#

10. SFMTA Bus Unit#

11. OEM Supplier Name

12. OEM Supplier Part Number#

The purpose of these tables shall be to provide system and component parts data that is readily
suitable for loading into the SFMTA SHOPS (or equivalent) data processing system. The tables
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should include all information that is presented in the IPC. At the highest level, the tables
should make it possible to identify, by their serial numbers all of the major assemblies installed
on each individual Coach and thereafter all major sub-assemblies that are installed in each
major assembly down to the lowest serialized sub assembly.

9.2.5 Operator's Manuals

The operator's manual shall completely, clearly and concisely illustrate the recommended
procedures for the safe and efficient operation of the Vehicle, including but not limited to pre-
and in-service check-outs, response to safety alarm systems, control of lighting and auxiliary
Vehicle systems, Coach mechanical operation, maintenance checks, turning characteristics of
the Coach, and emergency actions.

9.2.6 Electronic Systems Documentation

Where an electronic system is an intrinsic part of the Vehicle, and where the contract for a
Vehicle specifies that an electronic system is field- or shop-repairable, the Contractor shall at a
minimum identify these components by part number, circuit or schematic diagrams, voltage,
method of diagnosis and replacement procedure as part of the service and/or parts manuals in
keeping with the requirements of Section 9.2.1, Maintenance Manuals. The information within
the Multiplex User guides, Bus service and parts manuals and Bus electrical schematics will
provide the procedures necessary to maintain and service the equipment.. Other data control
modules such as engine, hybrid unit ECUs would also be covered within the OEM manuals and
Bus manuals and schematics.

9.2.7 Vehicle Records

The Contractor shall provide a Vehicle record book to be included in each Coach upon its arrival
at the transit property. Vehicle record books are to include as a minimum the following:

1) Sub-component serial numbers
2) Test records

3) Inspection records

4) Shipping and acceptance dates.

Each book shall be indelibly marked with the serial number of the Vehicle it accompanies.
Vehicle record books shall be approved by SFMTA or the designated SFMTA Resident
Inspector before shipment. This information will also be provided electronically as defined in
Section 10.3.3, Database Information.

9.2.8 Computerized Maintenance, Preventive Maintenance, and lllustrated
Parts Manual System

The Contractor will supply the Contractor’s published Bus Parts Manual content in the following
formats to allow SFMTA to incorporate into their asset management system software: Parts Listing as
detailed in MS Excel as per 10.3.3.2 lllustrated Parts Catalog Master File. Contractor Parts Manual
Ilustrations will be supplied in either svg vector or compressed jpg file format, whichever works best
for SFMTA. CDRL
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The contractor will supply the contractor’s published Bus Maintenance Manual content in Adobe PDF
format to allow SFMTA to incorporate into their asset management system software. These files will
be supplied with the Draft Bus Manual delivery (with First Bus Delivery) and again with Final Bus
Manual Delivery (30 days after receipt of SFMTA comments).
9.3 VEHICLE SUB-SYSTEMS INTEGRATION AND DIAGNOSTIC TESTING
REQUIREMENTS

Contractor shall integrate all electronic systems on the Vehicle that can communicate using the
latest data link protocol as well as the Coach multiplex system. The integration shall include
software and hardware that collects and stores all available data in a logical manner. The
software shall automatically generate an event log of all data and shall incorporate data from,
but not limited to, the propulsion, energy storage unit, traction motor, traction generator, ABS
brakes, multiplexing, video surveillance system, destination sign, Vehicle speed, farebox,
automatic passenger counter, fire detection/suppression system, etc. The integration shall
provide for a minimum storage time of two (2) weeks. Contractor shall provide system
integration details at design review. Function and suitability of design shall be approved by
SFMTA. CDRL

The Contractor shall provide Self-Diagnostic Testing Software (SDTS) that analyzes the stored
data for irregularities or failures to the maximum extent possible. At a minimum, the SDTS shall
provide:

1) A visual status indicator that all systems are functioning properly

2) Trouble-shooting capability to locate trouble areas down to the circuit level (for example,
a PCB or module in the ABS System) for each component or sub-component on the
Coach.

3) Flexibility to allow SFMTA to select or de-select the data to be stored

The software shall be user friendly, simple to operate and able to function simultaneously and/or
without affecting the integrity of the data from each of the other systems. The Contractor shall
provide sufficient training and manuals for SFMTA personnel to operate the diagnostic testing
software. All software shall be compatible with any PC laptop or desktop computer and shall be
approved by SFMTA. CDRL

The integration shall also include the ability to retrieve this data through real time data access
and remote diagnostics as well as rugged, environmentally protected ports located strategically
in the Coach. One data port shall be installed in the engine compartment and one in an easily
accessible location at the front of the Coach. SFMTA will work with the Contractor to determine
the optimum locations for the data ports. The Contractor shall provide details of all required
equipment to retrieve diagnostic data and/or event log from these ports during the design review
and the data ports shall have the capability to access and download all information as specified
in this section. CDRL
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10 WARRANTY AND SPARE PARTS

10.1 BASIC PROVISIONS
10.1.1 Warranty Requirements

Warranties in this document are in addition to any statutory remedies or warranties imposed on
the Contractor. Consistent with this requirement, the Contractor shall warrant and guarantee to
SFMTA each complete Coach and specific subsystems and components according to the
following provisions:

The Contractor shall ensure in its procurement arrangements that the warranty requirements of
this Contract are enforceable through and against the Contractor’s suppliers, vendors, and
subcontractors. Any inconsistency or difference between the warranties extended to SFMTA by
the Contractor and those extended to the Contractor by its suppliers, vendors, and
subcontractors, shall be at the risk and expense of the Contractor. Such inconsistency or
difference will not excuse the Contractor’s full compliance with its obligations under the Contract
Documents.

Upon request of SFMTA, the Contractor promptly shall provide to the Project Manager complete
copies of written warranties or guarantees and of documentation of any other arrangement
relating to such warranties or guarantees extended by the Contractor’s suppliers, sub suppliers,
vendors, and subcontractors covering parts, components, and systems utilized in the Coach. If
any vendor/supplier to the Contractor offers a warranty on a component that is longer or more
comprehensive than the required warranties stated in Figure 10-1, the Contractor shall inform
SFMTA of this additional warranty and pass it through to SFMTA at no additional cost to
SFMTA.

The Contractor shall ensure that such suppliers, sub suppliers, vendors, and subcontractors
satisfactorily perform warranty-related work.

10.1.1.1 Complete Coach

The Coach shall be warranted and guaranteed to be free from Defects and related Defects for
two years or 100,000 miles, whichever comes first, beginning on the date of Acceptance or
Conditional Acceptance of each Coach. During this warranty period, the Coach shall maintain
its structural and functional integrity. The warranty shall be based on regular operation of the
Coach under the operating conditions prevailing in SFMTA service area.

10.1.1.2 Subsystem and Components

Specific subsystems and components shall be warranted and guaranteed to be free from
Defects and related Defects. Contractor shall provide limited extended warranty available from
all sub-suppliers to meet the times or mileages given in Figure 10-1 (Hybrid Subsystem and
Component Warranty), beginning on the date of Acceptance of each Coach or, if the Coach is
Conditionally Accepted, any component, system, or piece of equipment that is accepted after
Conditional Acceptance of the Coach. The basic body structure is composed of all components
that are welded or riveted together to form the mainframe and body construction, including
exterior panels, interior panels, roof, ceiling, and driver’s barrier. Suspension beams,
weldments, and structural members shall be considered as parts of the basic body structure.
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Bolted-on components and operating hardware are considered add-ons and therefore are not a
part of the basic body structure.

Primary load carrying members of the Coach structure, including structural elements of the
suspension, shall be warranted against corrosion failure and/or fatigue failure sufficient to cause
physical safety or Mean Distance Between Service Failure (MDBSF) for a period of 12 years or
500,000 miles, whichever comes first.

10.1.2 Voiding Of Warranty

The warranty shall not apply to any part or component of the Coach that has failed as a direct
result of misuse, negligence, or accident, or that has been repaired or altered in any way so as
to affect adversely its performance or reliability, except insofar as such repairs were in
accordance with the Contractor's maintenance manuals and the workmanship was in
accordance with recognized standards of the industry.

The warranty on any part or component of the Coach shall also be void if SFMTA fails to
conduct normal inspections and scheduled preventive maintenance procedures on the same
part or component substantially as recommended in the Contractor's maintenance manuals, and
such failure by SFMTA is the sole cause of the part or component failure.

FIGURE 10-1 HYBRID/ELECTRIC BUS SUBSYSTEM AND COMPONENT WARRANTY

Iltems | Description Years* Mileage*
2+3
1 Engine and all items supplied by its manufacturer limited 300,000
extended '
warranty
2 Traction Motor and control system 5 300,000
3 Traction Inverter/Generator and control system 5 300,000
4 Energy Storage System and control system 5 300,000
5 Drive and non-Drive Axles 5 300,000
6 Suspension 2 100,000
7 Brake System (excluding friction material) 3 150,000
8 Basic Body Structure 3 150,000
9 Structural Integrity and Corrosion Protection 12 500,000
10 Cooling System including electric fans (as applicable) 3 150,000
11 Heating and Ventilation Units 3 150,000
12 Power Steering System 3 150,000
13 Wheelchair Ramp System 3 150,000
14 Destination Sign and Voice Annunciation System 3 150,000
15 Door System 3 150,000
16 Air System, not limited to Compressor, Dryer, Tanks, Valves 3 150,000
17 Engine Starting System (as applicable) 3 150,000
18 Engine Power Supply (alternator) (as applicable) 3 150,000
19 Flooring 6 250,000

*Whichever Occurs First
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10.1.3 Exceptions to Warranty

The warranty shall not apply to scheduled maintenance items and items furnished by SFMTA,
except insofar as such equipment may be damaged by the failure of a part or component for
which the Contractor is responsible.

10.1.4 Detection of Defects

If SFMTA detects a Defect within the warranty periods defined in Section 10.1.1, it shall notify
the Contractor's representative within a reasonable time after discovery of the Defect. Within five
working days after receipt of notification, the Contractor's representative shall either agree that
the Defect is in fact covered by warranty, or reserve judgment until the subsystem or component
is inspected by the Contractor's representative or is removed and examined at SFMTA property
or at the Contractor's plant. At that time the status of warranty coverage on the subsystem or
component shall be mutually resolved between SFMTA and the Contractor. Work necessary to
commence the inspection or repairs, under the provisions of Section 10.2, REPAIR
PROCEDURES, shall commence within two working days after receipt of notification by the
Contractor, unless such time is extended by SFMTA, and shall be conducted in accordance with
Section 10.2.1, Repairs by Contractor. Specific detail about a manufacturer repair shall be
reported to the SFMTA within 24 hours of said repair.

If SFMTA and Contractor are unable to agree whether a Defect is covered by the warranty
provisions, SFMTA may direct the Contractor to commence repairs in accordance with Section
10.2.1, Repairs by Contractor, pending agreement by SFMTA and Contractor whether the
repairs are covered by the warranty provisions. The Contractor shall promptly comply with such
a request by SFMTA.

10.1.5 Fleet Defects
10.1.5.1 Definition of Fleet Defect

A "Fleet Defect" is defined as the failure of identical subsystems or components on at least 20
percent, but not less than three, of Vehicles ordered by SFMTA in any calendar year, where
such failure occurs prior to the expiration of the of the Fleet Defect warranty period applicable to
the last such vehicles accepted by SFMTA.

Where, in SFMTA’s opinion, such failure on multiple Vehicles creates a safety hazard or may
result in damage to the Vehicle, such failure may, at SFMTA’s discretion, be considered a Fleet
Defect, regardless of the proportion of such Defects identified. For illustration purposes only, if
the SFMTA places an order for 25 Vehicles and five of these Vehicles manifest a Defect in
identical subsystems or components that creates a safety hazard or may result in damage to the
Vehicle, Contractor shall treat the failure as a Fleet Defect.

For the purposes of identifying and addressing Fleet Defects, identical items include major
components and subsystems purchased by the Contractor as complete units and/or serviced as
complete units, such as the power plant. If it can be demonstrated to SFMTA'’s satisfaction that
only a component of a complete unit or subsystem needs to be changed or replaced to correct
the problem, then changing or replacing such component in all Vehicles may be acceptable. If it
can be demonstrated to SFMTA’s satisfaction that Defects can be isolated to a specific
production batch, then changing or replacing components or subsystems of the specific
production batch may be acceptable.

Warranty and Spare Parts, 3
n:\ptc\as2017\1000419\01220919.docx



CONTRACT NO. SFMTA-2017-45 TECHNICAL SPECIFICATIONS
30-Foot Low Floor Diesel Hybrid or Electric Coaches

The Fleet Defect warranty shall not apply to normal wear and tear items (including, but not
limited to, consumables such as tires, brake pads or components supplied by SFMTA.

Where a Fleet Defect of a Major Component is not recognized by the applicable Major
Component manufacturer or supplier as a Fleet Defect or to be covered under a fleet defect
warranty of such manufacturer or supplier, Contractor shall make all commercially reasonable
efforts to assist SFMTA with obtaining a remedy from the Major Component manufacturer or
supplier.

10.1.5.2 Repair Procedure; Corrective Action Plan

Following written notification of a Fleet Defect, it shall be the Contractor’s responsibility to
investigate and provide a permanent resolution regardless of failed component origin. This
includes the management, notification and communications with any and all suppliers, sub-
suppliers, and/or subcontractors. The resolution shall be inclusive of all parts and materials used
in the manufacture and delivery of an acceptable Vehicle.

Within 10 Days of receipt of notification of a Fleet Defect (unless the SFMTA grants an
extension), the Contractor shall provide the SFMTA with a corrective action plan, subject to
review and approval by SFMTA, which shall be applied to all past, pending and future Bus
orders under this Contract. After a corrective action plan has been established and approved by
SFMTA, the Contractor shall specify how and when all Buses shall be corrected. After
acceptance and approval of the final work plan and schedule, the Contractor shall promptly
undertake and complete the work program within the timeline established in the approved
corrective action plan. The corrective work shall be reasonably designed to prevent the
occurrence of the same Defect (including Related Defects) on all other Coaches and spare parts
purchased under this Contract. Any proposed changes to a corrective action plan or program
must be submitted to SFMTA for its approval. CDRL

SFMTA reserves the right to suspend delivery or acceptance whenever a fleet Defect has been
identified and the contractor is not meeting its obligations with respect to warranty service.

10.1.5.3 Responsibility for Corrective Work

The Contractor shall pay for all necessary labor and material to effect all repairs or modifications
to all Vehicles, including Buses for which the warranty had expired. If one or more of the
Contractor’s suppliers do not honor these Fleet Defect provisions, Contractor shall bear full
responsibility for the repair of all Fleet Defects.

10.1.5.4 Warranty After Replacement or Repair of Fleet Defects

The warranty on parts or components used to remedy Fleet Defects shall begin when the retrofit
parts are installed and shall be extended for the time and or miles remaining on the original
Coach warranty or the part manufacturer’s part(s) warranty, whichever is greater. This extended
warranty shall begin on the repair/replacement date for the Defective parts.

Should the SFMTA, in its discretion, remove Vehicles from service because of a Fleet Defect or
because of a safety hazard, upon completion of the modifications to correct the Defects, the
Complete Coach warranty for each Vehicle shall extend for the total period of time the Vehicles
were held out of service for such Defects.

Warranty and Spare Parts, 4
n:\ptc\as2017\1000419\01220919.docx



CONTRACT NO. SFMTA-2017-45 TECHNICAL SPECIFICATIONS
30-Foot Low Floor Diesel Hybrid or Electric Coaches

10.1.5.5 Supply of Parts

If a retrofit requires the Contractor to supply parts to the City, the Contractor shall ship the parts
in individual kits, each kit consisting only of all of the parts necessary to complete the
repair/retrofit on one Bus. If retrofit parts are delivered to the City in any form other than
individual kits, the Contractor shall reimburse the City (through the warranty claim process) for
the cost of labor and materials incurred by the City to assemble parts into individual kits.

Should the retrofit or redesign necessitated by a Fleet Defect render parts in the City’s inventory
obsolete, the City will return the obsolete parts to the Contractor for a full refund of their original
cost, with no restocking fee or shipping cost, or, to the extent feasible, require the Contractor to
supply new parts to replace the obsolete parts.

10.1.5.6 Failure to Comply -- Corrective Action Plan

If (&) Contractor does not provide a plan for correction within the time specified above (or as
extended by SFMTA); or (b) a specific declared fleet Defect is not fully corrected within the time
specified in the plan; or (c) the remainder of the Coaches are not corrected in accordance with
the Contractor’s work program; SFMTA may begin assessing liquidated damages in accordance
with Section 19 of the Contract five days after providing written notice to Contractor.

10.1.5.7 Voiding Of Warranty Provisions

The fleet Defect provisions shall not apply to Coach Defects solely caused by noncompliance
with the Contractor's recommended normal maintenance practices and procedures or caused
solely by abuse of the equipment.

10.1.5.8 Exceptions to Warranty Provisions

Fleet Defect warranty provisions shall not apply to damage that is a result of normal wear and
tear in service. The provisions shall not apply to SFMTA-supplied items.

10.1.6 Contractor's Representative

The Contractor shall, at its own expense, provide qualified factory authorized service personnel
at the SFMTA facilities from the time the first Coach is delivered until 60 days after the last
Coach is accepted. The contractor’'s service personnel shall be available on request to assist
SFMTA in the solution of engineering or design problems that are within the scope of the
Technical Specifications and that may arise during the warranty period. Maintenance or repair
instructions or suggestions from these representatives affecting warranty shall be in writing and
directed to the SFMTA Project Manager. The Contractor's service personnel shall have
authority to accept and approve warranty claims and make timely decisions affecting the repair
of Defects.

On a daily basis, Contractor shall supply a record of Contractor’s personnel working within
SFMTA property to the SFMTA supervisor or superintendent on site. CDRL

The record shall contain the following information: Date, Name, and SFMTA Vehicle ID number.
Contractor shall inform SFMTA in advance of any modifications proposed on the Vehicle during
the warranty period.
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SFMTA will work with the Contractor's representatives as much as possible to minimize the
costs and time involved in conducting warranty repairs; however, due to space constraints and
labor agreements, SFMTA cannot guarantee that any Contractor work will be performed on
SFMTA property.

10.2 REPAIR PROCEDURES

The Contractor shall be responsible for all warranty-covered repair work. The Contractor or its
designated representative shall secure parts and perform all affected warranty repair work. At
its discretion, SFMTA may perform such work if it determines it needs to do so based on transit
service or other requirements. The Contractor shall be responsible, and shall reimburse
SFMTA, for all costs for warranty work performed by SFMTA personnel or by any contractor(s)
hired by SFMTA to perform warranty work, as described in Section 10.2.2, Repairs by SFMTA.

10.2.1 Repairs By Contractor

When SFMTA requires the Contractor to perform warranty-covered repairs, the Contractor’s
representative must begin work necessary to effect repairs in a proper and timely manner, within
ten (10) working days after receiving notification of a Defect from SFMTA. Whenever the
Contractor makes warranty repairs, new parts, subcomponents and subsystems shall be used,
unless the repair of original parts is authorized in writing by SFMTA. SFMTA shall make the
Coach available to complete repairs timely with the Contractor’s repair schedule.

The Contractor shall provide, at its own expense, all spare parts, labor, tools and space required
to complete repairs. The Contractor shall reimburse SFMTA for all expenses incurred, including
labor for driving Coaches, or towing charges for Coaches transported, between SFMTA'’s
facilities and Contractor’s service center or the facilities of its subcontractors or suppliers. At
SFMTA'’s option, the Contractor shall repair Coaches at an offsite location, and not on SFMTA’s
property. If the Coach is removed from SFMTA'’s property, the Contractor’s representative shall
diligently pursue the acquisition of parts and repair procedures. The schedule and scope of the
repairs shall be approved by SFMTA, and performed within ten (10) working days unless
otherwise approved in writing by SFMTA. CDRL

10.2.2 Repairs By SFMTA

If SFMTA elects to perform or procure a contractor to perform, the warranty-covered repairs, the
following shall apply.

10.2.2.1 Parts Used

SFMTA shall use new parts, subcomponents and subsystems that Contractor shall provide
specifically for this repair. Contractor shall stock the majority of parts, including those of its sub-
suppliers. All parts shall be stamped or permanently marked with the OEM part number, and
serial number if applicable. Warranties on parts used shall begin once the Vehicle has been
repaired. The OEM warranty will apply to the newly installed part with the manufacturer
acknowledging the passed-through warranty.

SFMTA shall use parts or components available from its own stock only on an emergency basis.
Monthly reports, or reports at intervals mutually agreed upon, of all repairs covered by warranty
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will be submitted by SFMTA to the Contractor for reimbursement or replacement of parts or
components. The Contractor shall provide forms for these reports.

10.2.2.2 Contractor-Supplied Parts

Contractor shall furnish parts for all warranty work, whether the warranty labor is performed by
the Contractor or by SFMTA. Contractor shall deliver, prepaid, warranty parts for repairs within
seventy two (72) hours of notification from SFMTA.

10.2.2.3 Defective Parts Return

The Contractor may request that Defective parts or components covered by warranty be
returned to the manufacturing plant. The Contractor shall pay the total cost for this action.
Materials will be returned in accordance with the Contractor's instructions. Contractor shall
provide such instructions to the SFMTA Project Manager at the beginning of the project.
CDRL

The Contractor's representative shall meet with a SFMTA representative on a biweekly basis to
determine which parts need to be returned to the manufacturer for evaluation, or which parts
may be discarded.

10.2.2.4 Reimbursement for Labor

The Contractor shall provide reimbursement to SFMTA. The amount shall be determined by
multiplying the number of man-hours required by a qualified mechanic to correct the defect. The
warranty labor rate charged to the Contractor will be the day shift hourly wage rate of a
Mechanic, plus 62% fringes plus 125% overhead. As of November 1, 2012, the warranty rate is
$99.23/hour, based on the Mechanic wage rate of $34.05/hour. The labor rate shall be agreed
to, in writing, at the beginning of Coach acceptance, and is to be fixed for a period of one year
and the adjustment for each year must not exceed the Producer Price Index (1413 Truck and
Bus Bodies) for that year. The labor hours spending on diagnostic time will be not be included
into the warranty claim.

Contractor shall reimburse SFMTA for approved warranty claims within thirty (30) days after
each warranty claim has been submitted by SFMTA. If SFMTA does not receive payment within
thirty (30) days, SFMTA may deduct the amount of the approved claim from the progress
payments due to Contractor.

10.2.2.5 Reimbursement for Parts; Towing

In the event SFMTA deems it necessary to contract out for warranty repairs, SFMTA shall notify
and the contractor shall approve the warranty repair before SFMTA proceeds with contracting
out the repair. The Contractor shall reimburse SFMTA for the actual cost of the repair, including
charges for any warrantable parts, consequential parts or damages, labor, and towing or
transportation. SFMTA may impose a handling charge of 15% of the total cost of the warranty
parts not to exceed $250.00 per claim plus applicable taxes.

The Contractor will be responsible for the cost of towing for two (2) years or 100,000 miles if
such action was necessary and if the Coach was in the normal service area. The Contractor
shall not be responsible for the cost of towing resulting from a Major Component failure.
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Contractor shall reimburse SFMTA for approved warranty claims within thirty (30) days after
each warranty claim has been submitted by SFMTA. If SFMTA does not receive payment within
thirty (30) days, SFMTA may deduct the amount of the approved claim from the progress
payments due to Contractor.

10.2.2.6 Major Component Repairs.

To the extent that suppliers of Major Components require that warranty repairs be performed by
an authorized dealer for those components, SFMTA acknowledges that if it elects to repair
these components without written permission from the original equipment manufacturer, the
remaining warranty may be voided.

10.2.3 Warranty after Replacement Or Repairs

The warranty on parts, components or sub-systems replaced as a result of a standard warranty
repair shall have the unexpired warranty period of the original subsystem, effective the
replacement date. Extended warranties shall begin on the date of the repair or replacement of
the parts, components, or sub-systems.

10.2.4 Failure Analysis

At SFMTA's request, the Contractor, at its cost, shall conduct a failure analysis of a failed part
involved in a fleet Defect or that is safety-related or a major component that could affect fleet
operation that has been removed from Coaches under the terms of the warranty. The analysis
shall be documented and compiled into a report. The Failure Analysis Reports shall be
delivered to SFMTA Project Manager within sixty (60) days of the receipt of failed parts.

10.3 DATA PROCESSING
10.3.1 Warranty and Computer Program

SFMTA'’s preference is to use the latest SFMTA in house warranty module for all tracking and
submission of Warranty repairs and/or claims. All systems modifications, parts retrofits, and
factory recalls must be documented for integration into warranty software.

If an alternative Warranty technology is proposed, it shall be made available to the appropriate
SFMTA staff without any restrictions.

10.3.2 Warranty Data

The warranty data shall be provided in Microsoft Excel format with the following data elements
for Contractor’s warranty and manufacturer warranties on all individual components and part(s).
SFMTA will provide Vendor IDs to be used for this data. At the start of the project Contractor
shall provide a complete list of all manufacturers and/or vendors that Contractor will use in
building the Vehicles. And SFMTA will provide Vendor IDs for use in the following warranty
data.
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10.3.2.1 Main header information

Warranty name, Vendor ID and name that is contracted to the warranty, and a vendor contract
number if there is one.

10.3.2.2 Details of the warranty conditions

If the warranty is a Vehicle Class warranty, give the term value, unit of measure and
reimbursement type.

If the warranty is system-related, give the term value, unit of measure, reimbursement type,
whether the condition is prorated, and whether the warranty term value flows down to underlying
attached components of the system.

If the warranty is a component-type of warranty, give the term value, unit of measure,
reimbursement type, whether the condition is prorated, and whether the warranty term value
flows down to underlying attached components.

If the warranty condition is an item warranty from Contractor or a subcontractor that
manufactures parts for Contractor, then please provide the following information: Main header
information as described above, Manufacturer part number, Part description, term value, unit of
measure, term type, reimbursement type, and whether the condition is prorated.

Data and data processing procedures shall be approved by SFMTA to ensure compliance with
these specifications and compatibility with SFMTA's data processing methods.
CDRL

10.3.3 Database Information
Contractor shall supply data on the fleet to SFMTA in an electronic format in order to facilitate its
loading into the SFMTA in house inventory software system. This section provides layouts and data
requirements for the required data elements. Contractor may supply this information in its choice of:

1) Microsoft Excel
2) Microsoft Access
3) Oracle tables

SFMTA has no preference among the above, but all provided database files must be in the same
format. Files will be provided on CD-ROM or latest technology electronic data storage media using
the Contractor’s choice of format from the above options. At SFMTA’s discretion, Contractor may
transmit these files electronically directly to SFMTA.

10.3.3.1 Coach Master File
The Contractor shall provide a record for each Coach at the time of delivery. CDRL

This record shall be intended for import into SFMTA's own database system, shall have no
access restrictions, and shall not be indexed. Contractor may supply a single file, which
contains records for multiple Coaches.

At a minimum, the following Vehicle components shall be serialized and included in the record
for the Coach:
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Engine (as applicable) Steering gear box

Exhaust after-treatment device(as applicable) Brake booster

Traction Motor Front axle

Traction Generator Rear axle

Differential Hydraulic pump

Alternator (as applicable) Transmission (as applicable)

Energy Storage System (ESS) Wheelchair ramp

ECU (Electronic Control Unit or similar) Any auxiliary modules such as a radio or GPS system,
which is installed by the vendor

Destination sign(s) Air compressor

The Coach master file shall include at least the following data for all Coach and all
systems/components listed above:

. Next
Locati :
SFM Mf Mir onon nghe
TA Descript r art Mod Seri Coach uo Asse
Equip ion na P el # al # or M
# mbly
Code me other ;
Equip Equip
Code
ﬁ CHA
CHA CHAR( A CH CH CH CHA CH R(35)
R(35) 60) R AR AR AR R(5) AR( (if
* (10 (30) (25) (30) Fhx 2)* applic
yx able)

* SFMTA will provide a coding structure for Contractor to use when creating this equipment master
file
** SEFMTA will provide a code and description list of Manufacturer values; Contractor will use the

appropriate code from the list in this column
*** SEFMTA will provide a code and description list of Location values; Contractor will use the

appropriate code from the list in this column.
CDRL

Serialized tire "brands" table records will also be provided in the same format as above, but will
be provided in a separate file. The Locations for tires on each Coach are as follows (see ** note
on above data table):

Left front

Right front
Inner left rear
Outer left rear
Inner right rear
Outer right rear

10.3.3.2 lllustrated Parts Catalog Master File
The Contractor shall provide SFMTA with the following database information on MPC-compliant
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latest technology electronic media for the Illustrated Parts Manual. CDRL

The parts catalog data must be provided in Microsoft Excel rows and columns. Columns with data
will consist of the following: Section, Graphic Title, Figure #, Item # (item 1, 2, 3 etc. on the
graphic), Manufacturer Part Number, Part Description, QTY, Unit of Measure. For example see
below.

It Mf
Se Fi g. v
cti 9 ¢ Mf Pa Description QY O CRACHIC-
m r , TITLE
on # r M
#
#
C C c
H H H
#1 Coach-1-1-
a4 al al A A CHAR (60) 4.4 A curb side
) a1 4 R R ) R locations
G @ (3)
* 0) **

* SFMTA will provide a code and description list of Manufacturer values, Contractor will use the
appropriate code from the list in this column

** SFMTA will provide a code and description list of UOM values, vendor will use the appropriate
code from the list in this column.

CDRL
Example:
F
Se Ite M q U
cti : m f PN Description t @) GRAPHIC_T
g ITLE
on 4 # r y M
2 1 1 A 50 INSTALLATION 1 E Coach-1-1-
m 08 DRIVER S BARRIER A curb side
05 locations
S
e
a
t

Images — Parts catalog images must be provided in TIF format and they must comply with the
CCITT3 compression level. Image naming will match Graphic Title contained in the record
defined above.

The parts catalog data must be provided in Microsoft Excel rows and columns. Columns with
data will consist of the following: Section, Graphic Title, Figure #, Item # (item 1, 2, 3 etc. on the
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graphic), Manufacturer Part Number, Part Description, QTY, Unit of Measure. For example see
below.

F
. . Ite ;
Secti i Mfg Descri Qt GRAPHIC_
on # g r; Mir Part # ption y UoM TITLE
#
(14) CHA CHAR CHA #( CHA Coach-1-1-
( (14 R(5) (30) R(60) 14 R(3)* curb side
1 ) * 4) * locations
4
)

* SFMTA will provide a code and description list of Manufacturer values; Contractor will use the
appropriate code from the list in this column

** SFMTA will provide a code and description list of UOM values; vendor will use the appropriate
code from the list in this column.

CDRL
Example:
I \Y
Sec F t f q U
tio i e r t @) GRAPHIC_TI
n g m PN Description y M TLE
2 1 1 A 50 INSTALLATION 1 E Coach-1-1-curb
m 08 DRIVER S BARRIER A side locations
95
S
e
a
t

Images — Parts catalog images must be provided in TIF format and they must comply with the
CCITT3 compression level. Image naming will match Graphic Title contained in the record
defined above.
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e The Contractor shall provide SFMTA with the following database information on MPC-compliant
latest technology electronic data storage media for all parts used on the Coach:

Next
Higher
Assembly
Part #

Mfr
name

Net price

wi/freight UoM

Mfr part # Description

CHAR(30)
CHAR(5) CHAR(30) CHAR(60) NUMBER(14,2) CHAR(2)* (if
applicable)

* SFMTA will provide a code and description list of Manufacturer values; Contractor will use the
appropriate code from the list in this column.

** SFMTA will provide a code and description list of UOM values, vendor will use the appropriate
code from the list in this column.

CDRL

All warranty repairs done by the Coachbuilder at their shop must include a copy of the work
performed to document work history by SFMTA into in-house inventory software. CDRL

10.3.3.3 Publications Software

The Contractor shall provide the following on CD-ROM or latest technology electronic data
storage media AutoCAD Drawings (only for the drawings contained in the Manuals), including all
pertinent software and licenses.

1) Maintenance Manuals

2) Parts Manuals

3) Training Manuals

4) Wiring and Air Diagrams

10.4 SPARE PARTS

The Contractor shall furnish the spare parts and equipment required in the Price Proposal. The
parts and equipment shall be identical to and totally interchangeable with like items supplied
with the Coaches. Delivery of these parts and equipment shall be completed prior to delivery of
the first production Coach.

Each Coach shall be delivered with a preventative maintenance filter kit, specific to the Coach.

Parts manuals (both paper (2 copies) and electronic Excel format) shall be completed prior to
the delivery of the first production Coach. Production of the remaining Coaches shall not
commence until SFMTA has reviewed and accepted the parts manuals.

Contract or shall provide a parts cross reference table, identifying sub-suppliers and their part
numbers for all parts that are not manufactured by the contractor.
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The Contractor shall update the parts books (both paper and electronic Excel format) within thirty (30)
days of any changes made for the 12 years after the initial production of the SFMTA Coaches
described in this request. CDRL

The parts books shall have the following indexes sorted in the following order:

1) By part manufacturer's description

2) By Coach manufacturer's description
3) By part manufacturer's part number
4) By Coach manufacturer's part number
5) By IPC number

The price of all parts shall be included in each index by Coach manufacturer's part number. The
Contractor shall provide consistent pricing for six-month intervals and shall provide a corrected
price sheet every six months. The detail of the parts books shall be to the level of providing bolt
size, lengths and metal grades in addition to cross reference to the part manufacturer or
component manufacturer's part number.

In the event there are updates which affect the durability, reliability or safety of spare parts and
components supplied as part of this contract, or if there is a running change made during
production, the Contractor shall exchange on a one-for-one basis the originally purchased parts
with the new superseded parts within sixty (60) days of their release.

10.4.1 Recommended Spare Parts from Build Sheet

The Contractor shall submit a recommended spare parts list for SFMTA’s use when planning and
ordering spare parts and to support SFMTA’s initial start-up for revenue operation. CDRL

The quantities shall be based on the quantity of Coaches on order at the time the parts list is
generated, and shall be sufficient to cover SFMTA's reasonable needs for five (5) years.

Spare parts shall be interchangeable with their corresponding part. All spare parts shall be
reconfigured to the latest revision during the warranty period. The recommended spare parts
list shall take into consideration the potential for certain unused parts and assemblies to “age”
and otherwise experience degradation in performance or reliability when installed. All such
parts and assemblies should be clearly marked with date of manufacture, ideal storage
conditions information, and shelf life date. This information tag should be clearly visible when
the part, container, or assembly is stored.

10.4.1.1 Contractor’s Recommendations/Prices

The Contractor’'s recommended spare parts list shall include the following:

I.  Grouping by system, and special tool for stocking identification.

Il. Generic name, trade name, description, rating, accuracy, Contractor’s part number, original
equipment manufacture’s (OEM’s) name, OEM’s part number, drawing references, and
correlation with the maintenance manuals.
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lll. Correlation for the recommended quantities with reliability requirements and lead time on the
basis of the following classifications:

A. Consumable — Parts with an expected life of less than five years.

B. Wear — Parts that may be expected to require regular replacement under normal
maintenance schedules, such as mechanical parts subject to continuous operation.

C. One Shot — Parts that normally require replacement after performing their function one
time, such as fuses.

D. Long Lead (Three months or greater) — Parts that are not readily available from
distributors or manufacturer, such as specially made.

E. Exchange Assemblies — Assemblies that will be exchanges with failed units (or units that
are not responding as specified) on the supplied equipment and that must be inventoried
as complete assemblies.

IV. A cross-reference and indexing system for replacement components common to more than
one subsystem (whether Vehicle, test equipment, or special tool). Such components shall
have only one part number.

V. Alternate sources of supply for all commercially available replacement parts.

VI. Current prices for all replacement parts.

10.4.2 Availability

The Contractor shall guarantee the availability of replacement parts for the Coaches for at least
a 15-year period after the date of acceptance of the last Coach. Spare parts shall be
interchangeable with the original equipment and shall be manufactured in accordance with the
Quality Assurance Provisions in these Technical Specifications. Contractor shall guarantee
availability of fourteen (14) day delivery or less from receipt of normal purchase order.
Contractor shall not make exclusive agreements with sub-suppliers that would preclude SFMTA
from purchasing components directly from sub-suppliers. Contractor shall be able to expedite
delivery (e.g. overnight delivery) of emergency shipments for 85% of the Coach parts.

Spare parts must be available to repair all electronic assemblies, subassemblies, and sub-
subassemblies. Special provisions shall be made to supply those components that are not
readily available on the commercial market (custom parts, for example). Any custom-made
transformers, inductors, programmable components, or other devices containing proprietary
firmware, shall be made available to SFMTA as spare parts. When the original manufacturer is
no longer able to supply the spare IC’s, the associated proprietary firmware, transformer design
specifications, and other relevant detail must be provided to SFMTA at that time.

SFMTA will work with the contractor’s representative as much as possible to minimize the costs
and time involved with conducting warranty repairs, however due to space constraints and labor
agreements; SFMTA cannot guarantee that any contractor work will be performed on SFMTA

property.
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11 RELIABILITY, MAINTAINABILITY, SAFETY

The Contractor shall establish and maintain an efficient reliability program to maintain the Mean
Distances Between Failures (MDBF) as specified in Section 11.2, VEHICLE RELIABILITY
REQUIREMENTS. The reliability engineering tasks shall focus on the prevention, detection and
correction of reliability design deficiencies, weak parts and overall work quality Defects.
Reliability engineering shall be an integral part of the Vehicle design process, including design
changes. The reliability program shall monitor and control sub-suppliers’ design and
manufacture of parts to ensure compliance with the reliability sections and the contract terms.

11.1 SERVICE LIFE

The Coach, including all subsystems, shall be designed to operate in transit service for at least
12 years or 500,000 miles. It shall be capable of operating at least 40,000 miles per year, up to
and including its 12th year. Components and structural members shall be designed to withstand
the loads and motor torque reactions expected in revenue service on any route in San
Francisco.

11.2 VEHICLE RELIABILITY REQUIREMENTS

The Vehicles shall be designed to meet the service goal for a Mean Distance Between Failures
(MDBF) of 8,000 miles. The Contractor shall demonstrate compliance with these reliability
requirements in both analysis and in revenue service of the first 10 (ten) accepted production
Coaches delivered during the first year or the first 40,000 miles.

11.3 FAILURES

Failure definitions are for the purpose of reliability demonstration testing, specification
compliance and warranty administration.

11.3.1 Accountable Failures

Failures that are determined by the Failure Review Board to have been caused by a design flaw
or Defect in the Vehicle subsystems or components shall be tallied against the applicable
warranty and fleet Defect provision in this contract. Failures that are tallied for calculating the
achieved reliability are those that meet the following criteria:

e They are detected on the equipment during any period the test is in process and test time is
being accumulated and recorded - all safety-critical failures are accountable;

e They are verified by subsequent re-testing or investigation; and

They are independent (primary) failures. In addition, an item failure will be accountable and

included in the MDBF calculations when one or more of the following conditions exists:

i. Inability of the equipment to attain or sustain minimum specified output requirements;

i. Item failure symptoms which are detected under operations in test and recur in
subsequent re-testing, but diagnosis and determination of the basic cause cannot be
accomplished, or

ii. Multiple independent (primary) item failures detected on the equipment during
measurement test time will be individually accountable.

Reliability, Maintainability, Safety, 1
n:\ptc\as2017\1000419\01220919.docx



CONTRACT NO. SFMTA-2017-45 TECHNICAL SPECIFICATIONS
30-Foot Low Floor Diesel Hybrid or Electric Coaches

11.3.2 Non-Accountable Failures

Item failures will be excluded from the MDBSF computations when one of the following
conditions exists:

e The item failure cannot be duplicated during subsequent re-test, and the cause cannot be
determined by investigation and analysis. SFMTA will judge the adequacy of the
Contractor’s analysis for this determination;

e The item failure is a dependent (secondary) failure resulting from an independent
(primary) failure;

e The item failure is caused by mishandling, abuse, improper storage or accidental
damage;

e The item failure is the direct result of improper test procedure or improper test equipment;

e The failure is a recurrence of one thought to have been corrected by adjustment or repair,
and occurs within 20 test hours of the original failure; or,

e The item failure occurred in a unit that had been subjected to verified operational or
environmental stresses beyond design requirements.

11.4 FAILURE REVIEW BOARD

A failure review board with members from SFMTA and the Contractor shall be convened to
periodically review and determine the relevance of each failure and to recommend appropriate
corrective action, both for Vehicles undergoing reliability demonstration testing and for those
under warranty. The failure review board shall be in effect during the complete Coach period of
the warranty, and as necessary to resolve fleet Defects.

11.5 MAINTAINABILITY

The Contractor shall establish and maintain an efficient maintainability program to support the
maintainability requirements as specified in Section 11.5.4, Maintenance And Inspection of the
contract. Maintainability engineering shall be an integral part of the Vehicle design process,
including design changes. Methods shall be taken to assure the sub-suppliers efforts are
consistent with the overall system requirements.

All systems or components serviced as part of periodic maintenance or whose failure may
cause a physical safety hazard or road call shall be readily accessible for service and
inspection. To the extent practicable, removal or physical movement of components unrelated to
the specific maintenance or repair tasks involved shall be unnecessary. Relative accessibility of
components, measured in time required to gain access, shall be inversely proportional to
frequency of maintenance and repair of the components. Accessibility to components needing
frequent maintenance shall be considered during the design reviews. The body and structure of
all Coaches shall be designed for ease of maintenance and repair. Ease of repair shall
correspond to the vulnerability of the item to damage in service.

All maintenance manuals shall be provided to SFMTA. CDRL

(Reference Section 9.2, PUBLICATIONS: MAINTENANCE MANUALS, ILLUSTRATED PARTS
MANUALS, OPERATOR’S MANUALS, & VEHICLE RECORD BOOKS).
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11.5.1 Special Tools and Diagnostics Equipment

Each Coach shall be designed for disassembly, re-assembly, servicing, and maintenance by
use of tools and items, which are normally available as commercial standard items. All grease
fittings shall be capable of being serviced from a pitted area. Electronics assemblies and
subassemblies shall also be maintainable by the use of standard, commercially available test
equipment and maintenance tools. The Contractor must provide any special tools or special
information that is needed to repair and reassemble electronic assemblies. Jacks or dollies shall
be supplied to remove the engine (as applicable), energy storage system, traction motor, ramp
and other large equipment boxes. CDRL

The following list of special tools and diagnostic equipment shall be provided by the Contractor
upon delivery of the first bus. All tools and electronic test equipment described throughout this
section must be of heavy duty industrial grade quality approved by SFMTA. Where software is
provided to operate diagnostic equipment, a subscription for maintenance, support, and updates
to that software should be included for the warranty period, including access to calibration
codes.

11.5.1.1 Special Purpose Electrical and Electronic Diagnostic Tools

One complete set of industrial quality electrical and electronic system test equipment and
diagnostic tools to include digital multi-meters (Fluke 87E or approved equal), scope meters
(Fluke 124 or approved equal), carbon pile testers, inductive pick-up ammeters, PLC logic
analysis software and computer interface connectors, and other software, etc.

11.5.1.2 Special Purpose ESS Tools

One complete set of ESS maintenance, tune-up, and diagnostic tools to include laptop
computers, software and connectors. Laptops are to be Dell Latitude Rugged 14 or equivalent,
having the storage and performance capacity to effectively handle all the diagnostics utilized on
the bus, or approved equal having equivalent or superior durability, dependability and ease of
use. At a minimum they are to be equipped with 500 GB of SSD memory, 8 GB of RAM, one
USB and one serial (RS232) port.

11.5.1.3 Special Purpose Electric drive system Tools

One complete set of Electric drive maintenance and diagnostic tools to include electronic
diagnostic data software, computer connectors, printers, and hand-held diagnostic data readers
shall be used for reading trouble codes stored in ECM memory and for providing operating
information about the engine and electric drive system.

One electric drive stand with adapters for overhaul purposes.

One set of dynamometer controls and adapter plates to mate the Electric drive supplied to the
SFMTA transmission dynamometer.

11.51.4 Special Differential and Propeller System Tools

One complete set of OEM installation and removal tools needed to maintain the differential and
propeller shaft systems. Two sets of differential overhaul tools.
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11.5.1.5 Tow Equipment

Three sets of specialized tow adapters if required.

11.5.2 Electrical

Electrical subsystems shall consist of replaceable units so that each major component,
apparatus panel, or wiring harness is easily separable with standard hand tools or by means of
connectors. Each unit, except the main body wiring harness, shall be removable and
replaceable in less than 30 minutes by a 4M mechanic.

11.5.3 Tire

A 4M mechanic shall complete jacking and changing any one tire in less than 30 minutes from
the time the Coach is approached.

11.5.4 Maintenance and Inspection

Scheduled maintenance or inspection tasks as specified by the Contractor shall be within the
prevailing industry practices and subject to SFMTA approval. CDRL

Scheduled maintenance tasks shall be related and shall be grouped in maximum mileage
intervals. Routine scheduled maintenance actions shall not be required at intervals of less than
6,000 miles, except for routine daily service performed during fueling operations. Higher levels
scheduled maintenance tasks shall occur at even multiples of 6,000 miles. It shall be possible
for 4M mechanic to accomplish the scheduled maintenance or inspection tasks as specified by
the Contractor. Scheduled maintenance tasks shall be related and shall be grouped in maximum
mileage intervals. Higher levels of scheduled maintenance tasks shall occur at even multiples
of mileage for lower-level tasks.

Test ports, as required, shall be provided for commonly checked functions on the bus, such as
air intake, exhaust, hydraulic, pneumatic, charge-air, cooling systems all system voltages,
currents, & ESS SOC.

The coach manufacturer shall give prime consideration to the routine problems of maintaining
the vehicle. All coach components and systems, both mechanical and electrical, which will
require periodic physical Work or inspection processes, shall be installed so that a minimum
amount of time is consumed in gaining access to the critical repair areas. Each coach shall be
designed such that it shall not be necessary to disassemble portions of the coach structure
and/or equipment such as seats and flooring under seats in order to gain access to these areas.
Each coach shall be designed to facilitate the disassembly, reassembly, servicing or
maintenance, using tools and equipment that are normally available as standard commercial
items.

Requirements for the use of unique specialized tools will be minimized. The body and structure
of the coach shall be designed for ease of maintenance and repair. Individual panels or other
equipment that may be damaged in normal service shall be repairable or replaceable. Ease of
repair shall be related to the vulnerability of the item to damage in service.
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11.5.5 Hazards Definitions

A hazard is defined as any real or potential condition that can cause injury or death, or damage
to or loss of equipment or property.

11.5.6 System Safety Program Objectives

The contractor shall have the responsibility of developing a System Safety program that shall as a
minimum have as its objective minimizing hazards as defined in Section 11.5.5, Hazards Definitions.
The System Safety program shall also be consistent with FTA guidelines, which certify the Vehicle
acceptable for revenue service and maintenance. System safety engineer/personnel shall be identified
and shall be involved throughout the entire program. System safety engineer/personnel shall be
responsible for problem identification, resolution reporting and submitting design changes affecting
safety to the SFMTA Project Manager / Representative for approval.

CDRL

11.5.7 System Safety Criteria

Criteria for system design and subsequent operation procedures shall assure that system safety
objectives for Vehicles are implemented throughout design development, testing, delivery,
operations and maintenance. Safety of passengers, mechanics and operator shall be taken into
full consideration.

Potential or actual hazards that have been identified through analysis shall be limited in
accordance with the following order of precedence:

Design for minimum hazard
Use of safety devices

Use of warning devices
Use of special procedures.

11.5.8 System Safety Data

Contractor shall provide appropriate system safety information and procedures for inclusion in
training instructions, lesson plans and other publications.
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12 QUALITY ASSURANCE

12.1 CONTRACTORS IN-PLANT QUALITY ASSURANCE REQUIREMENTS
12.1.1 Quality Assurance Organization

The Contractor shall establish and maintain an effective in-plant quality assurance organization.
It shall be a specifically defined organization directly responsible to the Contractor's top
management.

12111 Control

The quality assurance organization shall exercise quality control over all phases of production
from initiation of design through manufacture to preparation for delivery. The organization shall
also control the quality of supplied articles.

12.1.1.2 Authority and Responsibility

The quality assurance organization shall have the authority and responsibility for quality control,
personnel inspection planning, establishment of the quality control system, and acceptance or
rejection of materials and manufactured articles in the production of the Coaches. These
responsibilities include assuring that all components meet the engineering requirements for
reliability, safety, and maintainability. SFMTA shall be allowed to participate in all Contractor
and/or subcontractor tests and inspections of all components of the equipment, at the
Contractor’s and subcontractor’s plants, for the purpose of QA.

12.1.2 Quality Assurance Organization Functions

The functions of the quality assurance organization shall include, but not be limited to, the
following:

12.1.2.1 Work Instructions

The quality assurance organization shall verify inspection operation instructions to ascertain that
the manufactured product meets all prescribed requirements.

12.1.2.2 Records Maintenance

The quality assurance organization shall maintain and use records and data essential to the
effective operation of its program. These records and data shall be available for review by the
Resident Inspector(s). Inspection and test records for this procurement shall be available for a
minimum of 2 years after inspections and tests are completed.

12.1.2.3 Corrective Actions

The quality assurance organization shall detect and promptly assure correction of any
conditions that may result in the production of Defective Coaches. These conditions may occur
in designs, purchases, manufacture, tests, or operations that culminate in Defective supplies,
services, facilities, technical data, or standards. When repetitious rejections occur above 10%,
the Contractor shall prepare a written report for SFMTA detailing the problem(s) discovered
during inspection and the efforts to be taken to remedy the problem(s). No further acceptance
or production shall take place until the Contractor notifies SFMTA in writing that the problems
have completely resolved.
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12.1.3 Standards and Facilities
The following standards and facilities shall be basic in the quality assurance process.

12.1.31 Configuration Control

The Contractor shall maintain drawings, assembly procedures, and other documentation that
completely describe a qualified Coach that meets all of the specification requirement options
and special requirements of this procurement. The quality assurance organization shall verify
that each Coach is manufactured in accordance with these controlled drawings, procedures
and, documentation.

12.1.3.2 Measuring and Testing Facility

The Contractor shall provide and maintain the necessary gauges and other measuring and
testing devices for use by the quality assurance organization to verify that the Coaches conform
to all specification requirements. These devices shall be calibrated at established periods
against certified measurement standards that have known valid relationships to national
standards.

12.1.3.3 Production Tooling As Media of Inspection

When production jigs, fixtures, tooling masters, templates, patterns, and other devices are used
as media of inspection, they shall be proved accurate at formally established intervals and
adjusted, replaced, or repaired as required to maintain quality.

121.3.4 Equipment Use by Resident Inspector(s)

The Contractor's gauges and other measuring and testing devices shall be made available for
use by the Resident Inspector(s) to verify that the Coaches conform to all specification
requirements. If requested, the Contractor's personnel shall be made available to operate the
devices and to verify their condition and accuracy.

12.1.4 Control of Purchases
The Contractor shall maintain quality control of purchases.

12.1.41 Supplier Control

The Contractor shall require that each supplier maintain a quality control program for the
services and supplies that it provides. The Contractor's quality assurance organization shall
inspect and test materials provided by suppliers for conformance to specification requirements.
Materials that have been inspected, tested, and approved shall be identified as acceptable to
the point of use in the manufacturing or assembly processes. Controls shall be established to
prevent inadvertent use of nonconforming materials.
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12.1.4.2 Purchasing Data

The Contractor shall verify that all applicable specification requirements are properly included or
referenced in purchase orders of articles to be used on SFMTA Coaches. . CDRL

12.1.5 Manufacturing Control

The Contractor shall ensure that all basic production operations, as well as all other processing
and fabricating, are performed under controlled conditions. Establishment of these controlled
conditions shall be based on the documented work instructions, adequate production
equipment, and special working environments as necessary.

12.1.51 Completed Items

A system for final inspection and test of complete Vehicles and the spare parts package shall be
provided by the quality assurance organization. It shall measure the overall quality of each
complete item.

12.1.5.2 Nonconforming Materials

The quality assurance organization shall monitor the Contractor's system for controlling
nonconforming materials. The system shall include procedures for identification, segregation,
and disposition.

12.1.5.3 Statistical Techniques

Statistical analysis, tests, and other quality control procedures may be used when appropriate in
the quality assurance processes.

12.1.54 Inspection Status

A system shall be maintained by the quality assurance organization for identifying the inspection
status of components and complete SFMTA Coaches. Identification may include cards, tags, or
other normal quality control devices. A “traveler” shall be attached to each car to track QA
functions and defects as the work progresses through the shop. A copy of the report must be
attached to each car through conditional acceptance.

12.1.6 Inspection System

The quality assurance organization shall establish, maintain, and periodically audit a fully
documented inspection system. The system shall prescribe inspection and test of materials,
work in progress, and completed articles. At a minimum, it shall include the following controls.

12.1.6.1 Inspection Stations

Inspection stations shall be at the best locations to provide for the work content and
characteristics to be inspected. Stations shall provide the facilities and equipment to inspect
structural, electrical, hydraulic, and other components and assemblies for compliance with the
design requirements.

Stations shall also be at the best locations to inspect or test characteristics before they are
concealed by subsequent fabrication or assembly operations. These locations shall minimally
include, underbody structure completion, body framing completion, body prior to paint
preparation, traction motor installation completion, subsystem components, underbody dress-up
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and completion, Coach prior to final paint touch-up, Coach prior to road test, and Coach after
final road test.

12.1.6.2 Inspection Personnel

Sufficient trained inspectors shall be employed to ensure that all materials, components, and
assemblies are inspected for conformance with the Coach design and specifications.

12.1.6.3 Inspection Records

Acceptance, rework, or rejection identification shall be attached to inspected articles. Articles
that have been accepted as a result of approved materials review actions shall be identified.
Articles that have been reworked to specified drawing configurations shall not require special
identification. Articles rejected as unsuitable or scrap shall be plainly marked and controlled to
prevent installation on the Coach. Articles that become obsolete as a result of engineering
changes or other actions shall be controlled to prevent unauthorized assembly or installation.
Unusable articles shall be isolated and then scrapped.

Discrepancies noted by the Contractor or Resident Inspector(s) during assembly shall be
entered by the inspection personnel on a record that accompanies the major component,
subassembly, assembly, or Coach from start of assembly through final inspection. Actions shall
be taken to correct discrepancies or deficiencies in the manufacturing processes, procedures, or
other conditions that cause articles to be in non-conformance with the requirements of the
contract specifications. The inspection personnel shall verify the corrective actions and mark the
discrepancy record. If discrepancies cannot be corrected by replacing the nonconforming
materials, the Resident Inspector(s) shall approve the modification, repair, or method of
correction. The inspection forms shall be posted at or near the point of inspection for each car
and included in the Vehicle History Book when all discrepancies have been eliminated.

An Inspection and Test Log (Log) shall be maintained by the Contractor during equipment
assembly. The Log shall be submitted to SFMTA for review before each car will be released for
shipment to the delivery site. All Contractor and SFMTA in-process inspection sheets and test
data records for that car shall be contained in this Log, which will be provided in the Vehicle
History Book. (see 12.2.2.3)

12.1.6.4 Quality Assurance Audits

The contractor’s quality assurance organization shall establish and maintain a quality control audit
program. The contractor shall submit a Quality Assurance Plan for SFMTA review and approval prior
to the commencement of building the first Coach of this contract. CDRL

Records of this program shall be subject to review by SFMTA representatives during the
manufacture of Coaches for this contract.

12.1.6.5 First Article Inspection

The first article Coach shall undergo a detailed inspection by SFMTA personnel or
representatives. The purpose of this inspection will be to ensure that the Coach has been built
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to approved engineering and that all agreed changes have been incorporated. The configuration
established at this inspection shall become a benchmark for all future production Coaches.

Dependent on circumstances, this first built Coach may have to participate in the Federal Coach
Testing Program “Altoona Test” to qualify this procurement for federal funding. The contractor shall
inform SFMTA of the status of the proposed equipment in regards to the required testing prior to its
manufacture. CDRL

SFMTA may require this Coach be kept at the manufacturing plant to insure its availability as a
“template” in the event there is a question concerning the production Coaches are conforming to
this pattern.

Coach inspection snag list will be transmitted to SFMTA and the assembly line for immediate
production corrections, so as not to have repeated delivery of Coaches with repeat snags.
Corrections shall be made at the manufacturing facility prior to delivery and contractor shall
provide a corrective action report to SFMTA explaining what was done to prevent these from
occurring on the production buses.

12.1.7 Resident Inspector

Resident Inspector (s) shall represent SFMTA at the Contractor’s plant. They shall monitor, in
the Contractor’s plant, the manufacture of transit Coaches built under the procurement. The
Resident Inspector(s) will be authorized to approve the pre-delivery acceptance tests, and to
release the Coaches for delivery. Upon request to the quality assurance manager/supervisor,
the Resident Inspector(s) shall have access to the Contractor's quality assurance files related to
this procurement. These files shall include drawings, material standards, parts lists, inspection
processing and reports, and records of Defects.

No less than 30 calendar days prior to the beginning of Coach manufacture, the Resident
Inspector(s) will meet with the Contractor's quality assurance manager/supervisor. They will
review the inspection procedures and checklists. The Resident Inspector(s) may begin
monitoring Coach construction activities 2 weeks prior to the start of SFMTA Coach fabrication.

The Contractor shall provide office space for the Resident Inspector(s) in proximity to the final
assembly area. This office shall be equipped with desks, two (2) telephones, file cabinets,
chairs, and clothing lockers sufficient to accommodate the Resident Inspector staff. Office
accommodations shall be at least equivalent to those utilized by the Contractor's staff.

The presence of the Resident Inspector(s) in the plant shall not relieve the Contractor of its
responsibility to meet all of the requirements of this procurement.

12.1.8 Compliance Demonstration

Upon written request of the SFMTA Project Manager/Representative the Contractor shall
demonstrate compliance with any requirement of these specifications. Requests shall normally
be made such that the demonstration can be scheduled in advance of the delivery of the
prototype and production Coaches. Other demonstrations shall be requested after delivery
should the SFMTA Project Manager/Representative suspect that the prototype or production
Coaches are not in conformance to these specifications. The demonstrations shall consist of
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formal tests conducted on the prototype and/or representative production Coaches and
witnessed by the SFMTA Project Manager/Representative. In lieu of conducting tests of a
destructive nature, the demonstration requirement may be satisfied by a comprehensive
analysis of sufficient scope and quality to show specification compliance. The burden of
demonstrating compliance rests on the Contractor but is subject to approval by the SFMTA
Project Manager/Representative or Project manager. Contractor shall be responsible for
associated costs to demonstrate compliance and any work required to correct any non-
compliance conditions.

12.2 TEST REQUIREMENTS
12.2.1 General

This section defines and establishes the requirements for comprehensive testing of the Coaches
to be developed and managed by the Contractor. SFMTA or its authorized representatives will
have the option of overseeing all testing. The tests shall ensure proof-of-design and shall
determine the compliance with the following requirements:

e Duty Cycle

Performance

Dimensional

Accessibility (ADA)

Noise Control (Audible and Electronic)

Contract Compliance

The tests shall also ensure that the production Vehicles, including all components and subsystems,
will function as required in the SFMTA environment. Modifications to the initial hybrid system
integration design, system programming, and specification of related subsystems (including rear axle
ratio), shall be made as needed in order to best meet these requirements. Reliability will be
emphasized. Design qualification, production conformance, and acceptance testing on all VVehicle
components and subsystems are required and subject to review and approval by SFMTA.

CDRL

Criteria for evaluating Coaches in the pre-delivery and post-delivery tests will be uniform.

12.2.1.1 Submittals
The following items shall be submitted for SFMTA approval: CDRL

e Test Program
e Test Procedures
e Test Reports, Training manuals, O&M manuals

12.2.1.2 Test Program

The test program shall include all tests required to verify compliance with these specifications.
In general, all specified requirements shall be subject to verification by test. Tests, by definition,
include visual observation, non-destructive examination, equipment operation under extreme
environmental conditions, accelerated-life operation, normal performance, abnormal
performance, observation of normal operation and maintenance, and results of induced
failures/faults.
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The Test Program shall identify all tests by reference to the appropriate specification section. The test
program shall cover all Contractor’s and their sub-supplier’s tests and location of tests to be
completed prior to Coach delivery, and identify all testing to be conducted by the Contractor on
SFMTA’s property prior to acceptance. SFMTA is requiring brake and noise test programs be
completed in the SFMTA’s San Francisco service area. As part of this contract, for tests which the
contractor proposes will be performed outside of the SFMTA’s San Francisco service area, the
contractor shall provide travel and expenses for two SFMTA representative witnesses.

CDRL

Rates and duration shall be based on accepted FTA guidelines for the area being traveled to.
The Contractor shall manage the testing and reporting process. The Test Program shall
provide, for each major subsystem, a detailed explanation of how the requirements of this
section will be met. Cases where the Contractor intends to meet the requirements of this
section through some means other than testing shall be identified in the Test Program.

12.2.1.2.1  Test Facilities
The Contractor shall provide competent personnel in appropriate technical disciplines to ensure
an uninterrupted test program. Where appropriate, tests shall be conducted under simulated
operating conditions. Special tools, test equipment, instrumentation, data processing, and spare
parts required during testing shall be furnished by the Contractor.

12.2.1.2.2  Test Procedures
Contractor shall submit an overall test procedure for each design qualification and conformance tests
and each acceptance test for approval 30 days prior to the scheduled date of the test.
CDRL

The Contractor shall provide all equipment and instrumentation required to conduct tests.
Training, to observe or participate in the test, if required by SFMTA, shall be provided by the
Contractor. The test procedures shall contain at least the following:

e Test objective

Success/failure criteria and justification for criteria in quantitative terms

Sequence of testing

Equipment and instrumentation required

Test setup, description, and diagrams

Test methodology

Data evaluation procedure

Type of report or data to be submitted to SFMTA.

With prior approval, the Contractor may submit proven existing procedures that differ from this
format. At least 30 days prior to each test, the Contractor shall notify the SFMTA Project
Manager/Representative in writing of the date, time, and location the test will be performed.
CDRL

SFMTA or its authorized representative will have the right to witness any and all tests. The tests
specified herein are specific tests requested by SFMTA. The Contractor with SFMTA direction
and approval is required to develop a complete list of design and component qualification test
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and pre and post delivery tests. The Contractor and its subcontractors may perform additional
testing, as they deem necessary.

12.2.1.2.3  Test Reports
Within 30 days after successful completion of each test, a report shall be provided that summarizes
results, analyses, and corrective actions. CDRL

Reports shall include photographs, charts, and additional data to support the test results.
Reports must include a statement that certifies conformance to specified requirements. Should
submitted data not be acceptable to SFMTA, the Contractor shall complete the tests as
specified with no increase in contract cost or extension of the delivery schedule.

The reports of each test shall be included in the appropriate Coach History Book.

12.21.3 Design and Component Qualification and Conformance Testing
The Contractor shall demonstrate that each component supplied meets the requirements of these
specifications. CDRL

In cases where testing costs would be excessive, or where test results might be inconclusive,
design integrity may be demonstrated through analyses. In cases where the component or
subsystem in question is substantially similar in design and application to equipment previously
used in transit service, the design may be qualified through submission of revenue service data.

In all other cases, the Contractor shall conduct a proof-of-design test that demonstrates that the
requirements of these specifications are met. These tests need not be repeated if they are
successfully completed and witnessed. If a test is failed, the Contractor shall make any
necessary modifications to the equipment and rerun the test until it is successfully completed.

12.2.1.3.1  Design and Component Qualification through Analysis
If tests to demonstrate compliance with certain requirements are shown to be excessively
expensive or potentially inconclusive, approval may be given to waive the requirements for
certain design qualification and conformance tests. The process for qualification through
analysis is as follows:
a. Submit a waiver request that details cost excessiveness, the specific design attributes
that will be qualified in through design analysis
b. Submit design qualification analysis report with sufficient documentation (i.e. designs,
calculations, standards references, etc.)
c. Obtain approval during the design review process.

12.2.1.3.2  Waiver for Proven Equipment
If the component or subsystem in question is substantially identical in design to equipment
previously deployed in other transit applications, it may not be necessary to conduct design
gualifications tests on that equipment. To obtain a waiver for proven equipment, the Contractor
must submit:
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(a) A list of the quantities and locations of current equipment installations

(b) A description of all relevant differences in the equipment and the equipment’s application vis-
a-vis the requirements of these specifications and other installations

(c) Results of any relevant design qualification tests that have previously been conducted on the
equipment

(d) Cost reduction analysis

Based on the data submitted, SFMTA will determine whether to waive the requirements for
design qualification testing. Specific requirements for each set of equipment shall be
considered individually, and it will be possible for certain tests to be waived while others may still
be required.

12.2.1.3.3  Design and Component Qualification Testing
These tests shall be run on production equipment that has passed production acceptance
testing. These tests shall stress the equipment under environmental conditions at least as
severe as those described in Section 1, OVERALL REQUIREMENT. While stressed in this
way, it shall be demonstrated that the equipment performs its intended functions without failure.

12.2.1.3.4  Subsystem Qualification Testing
Major subsystems shall be assembled separate from the Vehicle and shall be tested to verify
compliance with these specifications. Related subsystems may be integrated and tested
together to verify compliance of the individual subsystems and to verify the design of the
interface between them.

The interfaces between equipment and between subsystems are viewed as crucial aspects of
the system design. To verify these interfaces, it is preferred that subsystem tests be designed
to include as many system interfaces as possible. Any equipment attributes that can be tested
during subsystem testing need not be tested again at the component level.

12.21.4 Acceptance Testing

Fully documented acceptance tests shall be performed on all assemblies and the completed Vehicle.
CDRL

Acceptance test procedures shall be updated based on experience gained from previous
gualification testing or Vehicle operation. Test procedures shall be expanded to focus on areas
that prove to be, or have historically been Defective, deficient, or unreliable.

Tests shall be conducted at the point of manufacture. The tests shall ensure that each unit is
produced to at least the same quality level as the unit presented for the first article inspection.

12.2.2 Prototype Tests

The prototype test program shall consist of all tests outlined in Section 12.2.3, Pre-Delivery Tests,
through Section 12.2.4, Post-Delivery Tests. CDRL

The prototypes shall be accepted by SFMTA as a production Coach only if it is identical to the
accepted production Coaches. The prototypes shall have adjustable mounts for the interior and
exterior mirrors, fareboxes and other components as requested by SFMTA to determine their
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optimum location for operators. The hybrid/electric system and related subsystems shall be
adjustable or modifiable to the extent that Vehicle reliability and performance can be optimized
during testing while simulating in-service conditions. Final location of these components will be
determined prior to assembly of production Coaches.

12.2.21 Prototype Pre-Delivery Tests

Factory tests shall include those tests specified in Section 12.2.3, Pre-Delivery Tests. In
addition, the prototypes shall be instrumented during road tests.

12.2.2.2 Prototype Post-Delivery Tests

Post-delivery tests shall include the following two phases. During Phase I, the prototype shall be
instrumented to record time, speed, acceleration, distance, APU sub-system coolant
temperatures, and brake pressure, and loaded with weights to simulate passenger load. While
instrumented and loaded, the Coach shall be tested on the routes specified in Section 1.4,
DUTY CYCLE, to verify that the performance requirements in these specifications are being
achieved. All records of test results shall be readable on a standardized PC labeling/language
throughout. Computer, stored on a CD-ROM, and shall be presentable on 8-1/2 by 11 paper.

In Phase II, the prototype shall be placed into simulated revenue service or actual revenue
service on routes, determined by SFMTA for up to 8,000 miles or 3 months. This purpose of
this test is to determine any changes or adjustments needed to achieve optimum Vehicle
performance, meet the desired MDBF and determine the final configuration of the production
Coaches, including the prototype Coach.

12.2.3 Pre-Delivery Tests

The Contractor shall conduct acceptance tests at its plant on each Coach following: 1)
completion of manufacture and 2) before delivery to the SFMTA. These pre-delivery tests shall
include visual and measured inspections, as well as testing of the total Coach operation and
water tightness. The tests shall be conducted and documented in accordance with written test
procedures to ensure that the completed Coaches have attained the desired quality and have
met the requirements of these Technical Specifications.

The pre-delivery tests shall be scheduled and conducted with sufficient notice so that they may
be witnessed by the Resident Inspector(s), who may accept or reject the results of the tests.
The results of pre-delivery tests, and any other tests, shall be filed with the assembly inspection
records for each Coach. The under floor equipment shall be made available for inspection by
the Resident Inspector(s), using a pit or Coach hoist provided by the Contractor. A hoist,
scaffold, or elevated platform shall be provided by the Contractor to easily and safely inspect
Coach roofs. Delivery of each Coach shall require written authorization of the Resident
Inspector. Release of each Coach for delivery shall require written authorization of the
Contractor. An executed copy of the authorizations shall accompany the delivery of each
Coach. SFMTA will not furnish an operator for these pre-delivery tests. CDRL

12.2.31 Visual and Measured Inspection

Visual and measured inspections shall be conducted with the Coach in a static condition. The
purpose of the inspection is to verify overall dimensional and weight requirements, to verify that
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required components are included and are ready for operation, and to verify the function of
components and subsystems that are designed to operate with the Coach in a static condition.

12.2.3.2 Water tightness
Each Coach shall be tested as per Section 2.1.7, Exclusion of Water.

12.2.3.3 Vehicle History book

The Contractor shall produce a Vehicle History Book for each completed bus. The Vehicle
History Books shall be a specific record of production, testing, inspection and relevant
documentation for each individual vehicle. The Vehicle History Book shall contain original
documents unless specified otherwise. All documents shall be marked with the bus serial
number, the production sequence number or the SFMTA bus number for the completed vehicle.
The Contractor shall provide one electronic Vehicle History Book for each bus. A draft Vehicle
History Book will be submitted to SFMTA for review and approval 60 days before the first bus is
scheduled to ship. CDRL

At a minimum, each Vehicle History Book shall contain the following:
Table of contents

Production control cross-reference sheet, listing:
o bus serial number
« Shop order/production sequence number
« Final SFMTA bus number

Production schedule for each bus showing start and end dates for each major stage of
manufacturing

List of all production drawings by number and revision status (release date, current revision,
and outstanding engineering change requests at time of production)

List of all parts by supplier and part number (bill of material)
List of all serialized components
Log of all non-conformances including status
Component test certificates
Test records:
« Master test plan
« Test procedures
o Production tests
o Acceptance tests
« Record of measurements and results
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Critical dimensional inspection report
Records of all required inspections
Completed pre-shipment checklist
Shipping approval form

SFMTA acceptance form

Transfer of title of the bus from Contractor to SFMTA (with original wet-ink signature of
Contractor's representative).

Each vehicle history book shall be presented to SFMTA prior to the bus being released from the
Contractor’s facility. CDRL

12.2.4 Post-Delivery Tests

The SFMTA Project Manager/Representative may conduct post-delivery tests on each delivered
Coach. The post-delivery tests will include visual inspection and Coach operation.

Coaches that fail to pass the post-delivery tests are subject to non-acceptance. The SFMTA
Project Manager/Representative will record details of all Defects on the appropriate test forms
and will notify the Contractor of non-acceptance. The Defects detected during these tests shall
be repaired according to procedures set forth in Section 69 of the Sample Agreement, Part V, of
Volume 1.

12.2.41 Visual Inspection

The post-delivery visual inspection is similar to the inspection at the Contractor's plant and will
be conducted with the Coach in a static condition. Any deficiencies, Defects or visible delivery
damage will be identified and recorded during the visual inspection of each Coach.

12.2.4.2 Post-Delivery Acceptance Test

Prior to acceptance, each Vehicle shall have a minimum of 500 driven miles. This mileage can
be accumulated during the drive away trip.

During the drive away trip, the speed and operation en route shall be controlled to conform to the
recommendations of the system suppliers and tire supplier so as to prevent damage to any part of the
Coach. At the time of delivery, a written report shall be submitted to SFMTA by the Contractor
listing all incidents and unusual Coach performance as well as the quantity of fuel, oil, coolant and
other fluids added to the Coach during the trip. CDRL

In the event the drive away trip of any Coach is interrupted, for any reason, the Contractor shall
include in the report a description of the nature of the service or repair, and the cause and
restoration, if any, required to continue the trip. Failure to submit this written report will result in
SFMTA not accepting delivery of the Coach.
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12.3 PROJECT PLANNING, SCHEDULING AND CONTROL
12.3.1 Introduction

This section specifies the requirements for project planning, scheduling and progress reporting
to be performed by the Contractor in conjunction with the Contract work. Critical Path Method
scheduling (CPM) shall be employed by the Contractor for planning, scheduling and reporting all
work required by the Contract Documents.

12.3.2 Definition and Clarifications

Baseline Schedule: The detailed CPM schedule, prepared by the Contractor, indicating the
Contractor’s plan for executing the Contract work. This schedule shall include the Contractor’s
logic network drawings, all schedule network reports and all schedule resource reports. The
Baseline Schedule shall conform to all requirements of the Contract Documents.

The Baseline Schedule shall be revised as necessary to incorporate approved Contract
modifications. The Contractor’s performance or other avoidable delays shall not be considered
justification for Baseline Schedule revision.

Current Schedule: The updated logic network and supporting reports indicating actual progress
to date and forecasted logic and progress for the remaining work. The update will be, at a
minimum, to the same level of detail as the Baseline Schedule. Monthly updates of the current
schedule shall be a contract requirement. The City may withhold payment if this schedule
update is delinquent.

Supplemental Schedule(s): Detailed schedules prepared by the Contractor, at the request of
the SFMTA Project Manager / Representative, to substantiate proposed Contractor changes
that may have a schedule impact.

Summary Level Bar Chart: A summary level bar chart schedule encompassing the entire
Contract and indicating all Contract required milestones or Contractor identified milestone
events.

Monthly Plan: A detailed plan of the work, in bar-chart format, to be accomplished in the coming
weeks. Relationships between the Monthly Plan and Current Schedule activities shall be
identified.

As-Built Schedule: The resulting schedule incorporating all actual activity durations, milestone

completions and Contract extensions as accomplished or incurred during the Contract duration.
The Contractor shall submit this As-Built Schedule to the City at the completion of the Contract

work.

Work Day: Any day except Saturdays, Sundays, US legal holidays. If multiple shifts per day or
extended hours (more than eight hours per shift) are scheduled, this is to be noted with the
particular scheduled activities to which this applies.

Use of Float: Float identified in the baseline, or Current Schedule is jointly owned by the City
and the Contractor. Its use must be approved in the scheduling update process.
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12.3.3 Description of Submittals

A Baseline Schedule and Management Plan shall be submitted to SFMTA for review and approval.
CDRL

(Reference Section 13.1, PREFERRED DELIVERY SCHEDULE).

12.3.3.1 Baseline Schedule

A Baseline Schedule shall be submitted by the Contractor and shall include the following
aspects:
e The program logic to be initially reviewed and approved by SFMTA prior to Initial
Design Review.
e The costs and resources, as required, attributable to each activity of the accepted
Baseline Schedule. Costs shall be allocated by bid item and shall match bid amounts.
e All activities related to major subsystems for the Prototype and Production Coaches.

The schedule documents, reports, lists, computer software with documentation and electronic
files are required with each submittal. The Baseline Schedule shall be developed using
Microsoft Project Software or approved equal.

12.3.3.2 Management Work Plan

The Management Work Plan shall include protocols, procedures, and assignments of
responsibility for key personnel and correspondence forms for all phases of the contract and all
project activities for the duration of the contract. Once the Management Work Plan is approved,
key personnel shall not be substituted without approval from SFMTA. If the Contractor plans to
substitute key personnel, a 30-day advance notice, and qualification of new personnel shall be
required. At the request of SFMTA, or when approved changes are made, the Contractors
Management Work Plan shall be updated to include the latest revision to the project scope or
other changes in project circumstances.

12.3.4 Early Completion Schedule

The Contractor may submit a schedule, which contains completion dates in advance of the
dates specified in this Contract. The City may reject the schedule and require the Contractor to
furnish a schedule indicating completion by the end of the originally scheduled Contract period.
The City shall not be liable for damages, loss of profit or any additional compensation as a result
of such rejection.

12.3.5 Progress Review Meetings

On the date mutually agreed upon by the City and the Contractor, Schedule and a Progress
Review meeting will be held, at which time the CPM schedule will be reviewed. The City, the
Contractor and if necessary the appropriate subcontractors shall attend the meeting.

Schedule Monitoring and Progress Reporting: At monthly intervals, and at other times at the
request of the City, the Contractor shall update the prior month’s Current Schedule indicating
progress during the reporting period, the latest schedule status, any approved Contract
modifications and any proposed logic changes. The schedule update shall be prepared
concurrently with, and be an integral part of, progress evaluation and reporting.
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During the Schedule and Progressed Review meeting, the Contractor’'s schedule submission
will be discuss and revised by the Contractor as necessary. The City may require the Contractor
to modify any portions of the schedule because of “behind schedule” activities. The marked up
schedule documents from this meeting will serve as the Current Schedule until the Contractor
incorporates the change in the computer program and produces the updated Current Schedule.
City participation in the schedule review process shall not relieve the Contractor from the
Contract required milestone completion dates of the Baseline Schedule in effect.

12.3.6 Modifications to the Schedule

When requested by the SFMTA Project Manager/Representative, the Contractor shall submit
supplemental schedule(s) to substantiate proposed Contract changes that may have an impact
on the schedule within three (3) working days to the SFMTA's Project Manager/Representative
for review and approval; otherwise, any proposed Contract change will not be considered by the
City.

Modifications: Upon approval of a Contract modification by the City, the approved change will be
incorporated in the Baseline Schedule during the monthly update process.

12.3.7 Scheduling of Work

The program shall at minimum be divided into the following:
Design Development Periods

SFMTA Review Periods

Prototype(s) Manufacturing and Testing

Production Manufacturing and Testing for each Coach
Warranty Program

Contract Deliverables (training manuals, interactive training)

The work shall be scheduled to:
e Be completed within the Contract time allowances.
e Comply with requirements of the Contract Documents.
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13 DELIVERY SCHEDULE

13.1 PREFERRED DELIVERY SCHEDULE

The City’s preferred delivery schedule is indicated below. Completion of items as indicated below shall occur
before the time periods listed have elapsed.

ltem Calendar Days after
Notice-to-Proceed

1) Submittal of Baseline Schedule and Management Work Plan --30--

2) Submittal of Vehicle drawings, control, Reliability Program Plan and test plans --60--

3) Submittal of training program (including lesson plans) 90

4) Delivery of prototype Coach’ --105--

5) Submittal of draft operations, maintenance, parts manuals, recommended spare --180--

parts

6) Approval of Prototype Coach (estimated) --165--

ltem Calendar Days after
Approval of Prototype

7a) Production starts --45--

7b) Beginning of Coach delivery” --75--

8) Delivery of first half of spare parts (Lot 1) --60--

9) Delivery of second half of spare parts (Lot 2) --120--

10) Submittal of final operations, maintenance, and parts manual --90--

11) Delivery of special tools --60--

12) Completion of Coach delivery --175--

Approval to deliver prototype will not be granted until after receipt and approval of all Vehicle drawings, controls
and test plans.

Approval to deliver production Vehicles will not be granted until after submittal of a satisfactory training plan;
draft operations, maintenance, and parts manuals; all computer software, manuals, current FSRP’s, document
and demonstrate their operation and after successful completion of all appropriate tests as described in Section
12.2, TEST REQUIREMENTS of the Technical Specification.

13.2 PROPOSED DELIVERY SCHEDULE

Delivery schedules proposed (See Delivery Schedule Worksheets in Volume 1, Appendix A,1C)
will be compared with the City’s preferred delivery schedules and the proposed delivery
schedules will be rated accordingly.

13.3 COACH DELIVERY
Coaches shall be delivered at a rate not to exceed three (3) Coaches per week.

Delivery Schedule, 1
n:\ptc\as2017\1000419\01220919.docx



CONTRACT NO. SFMTA-2017-45 TECHNICAL SPECIFICATIONS
30-Foot Low Floor Diesel Hybrid or Electric Coaches

ATTACHMENT 1: CLEARANCE

et APPROACH ANGLE
9° (TOW EYE)

BREAKOVER ANGLE
9° (FRAME)

e DEPARTURE ANGLE
9° (TOW EYE)
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ATTACHMENT 2: DECAL LISTING

The decal requirement for the buses have been changed. A complete list of decals will be provided to the vendor at the pre-
production meeting.

A-2
n:\ptc\as2017\1000419\01220919.docx



CONTRACT PROPOSAL NO. SFMTA-2017-45 TECHNICAL SPECIFICATIONS
30-Foot Low Floor Diesel Hybrid or Electric Coaches

Hyhbrid Electric
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Two side views of Muni Hybrid Electric bus:
MUNI — 10 inch Cardinal Red Reflective
ICC#2 in Helvetic CA 49810

Bus Number 4” White

Bus Number 4” Black

Paint Strip in Cardinal Red

Skirt Panel Paint in Cardinal Red
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Front View and Rear view of Muni Hybrid Electric:
1. Body Paint Color — Silver #9161 SP
2. Trim Paint Color — Cardinal Red # 916 SP
3. Skirt Panel Paint Color — Cardinal Red # 916 SP
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ATTACHMENT 3: MATERIALS, COLORS AND FINISHES

NOTE: 1) All brand name call-outs are understood to include the phrase, ‘or approved equal’;
2) Where stainless steel, aluminum or fiberglass is called for, natural finish/color is acceptable.

BUMPERS

Front and Rear Bumpers
Color:

Reference:

Romeo Rim High Energy Level Polymer (HELP)

Black (colored throughout)
Section 2.2.10 (Bumper System)

FINISH
Coach Exterior Color
Reference:

Coach Interior Color
Reference:

Axalta Imron Elite, 2.7 VOC base coat/ clear cost system
PPG Delta DBHS 2.7VOC or approved equal

Silver # 9161 sp
Section 2.2.5 (Finish and Color)

Black N3472 (with flattener) For Operator area in front of Standee Line
Section 2.3.4 (Front End)

FLOOR COVERING

Aisle floor*
Color:
Reference:

Altro Transflor

Altro Transflor
TFFG2704F “Rocket”,
Section 2.4.3 (Floor Covering)

e For Arctic, front section shall be as specified, trailer shall be ribbed flooring throughout rear area

Floor under seats
Color:
Reference:

Operator’s Platform
Color:
Reference:

Standee line
Color:
Reference:

Step Nosing
Color:
Reference:

Step Tread
Color:
Reference:

Altro Transflor
TFFG2704F “Rocket”,
Section 2.4.3 (Floor Covering)

Altro Transflor
TFFG2704F “Rocket”,
Section 4.13 (OPERATOR’S PLATFORM)

Altro Transflor Two (2) inches wide
Yellow (colored throughout)
Section 2.4.3 (Floor Covering)

Altro Transflor Two (2) inches wide
Yellow (colored throughout)
Section 2.5.1.1 (Step Treads)

Altro Transflor
TFFG2704F “Rocket”,
Section 2.5.1.1 (Step Treads)
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Glazing
Passenger Windows
Reference:

Operator’s Side —Window

55 percent luminous transmittance.
Section 3.1.3.2 (Materials)

76 percent luminous transmittance

Reference: Section 4.4.2 (Side Window)

Door Glass 55 percent luminous transmittance

Reference: Section 3.2.3 (Door Glazing)

Windshield single-density tint

Reference: Section 4.4.1 (Windshield)

INTERIOR TRIM Textured stainless steel or anodized aluminum

Trim moldings

Reference: Section 2.3 (INTERIOR TRIM, PANELING AND ACCESS)
PANELING Non-absorbing graffiti resistant material (final colors TBD with prototype)
Divider panels 1/4 inch thick

Color: Grey

Reference: Section 2.3.1 (Divider and Side Trim Panel)

Headlining 1/16 inch smooth and matte

Color: Grey

Reference: Section 2.3.3 (Headlining)

Operator barrier
Color:
Reference:

Rear Bulkhead
Color:
Reference:

Side Wall
Color:
Reference:

1/10 inch thick
Grey
Section 4.8 (OPERATOR BARRIER)

1/16 inch thick
Grey below the window / white above the window
Section 2.3.2 (Rear Bulkhead)

1/10 inch thick
Grey
Section 2.3.1 (Divider and Side Trim Panel)

Passenger Seats
Color:
Reference:

Seat Shell Backs
Reference:

Seat Handhold
Reference:

Stanchions/Handholds
Reference:

Shell: Stainless Steel / Insert: Fiberglass
Red, American Seating # 1781 / Blue, American Seating # 989
Section 3.7.4 (Construction and Materials)

Stainless Steel (Polished)
Section 3.7.4 (Construction and Materials)

Stainless Steel
Section 3.7.2.1 (Transverse Seat)

Stainless Steel with Yellow Powder Coated
Section 3.9 (PASSENGER ASSISTS)
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Steering Wheel
Horn Button
Color:
Reference:

Wheel Housings

Vehicle Improvement — Part # BKBL2024D4V
Vehicle Improvement — Part # HBIT

black

Section 4.1.5 (Steering Wheel and Horn Button)

12-gauge or heavier stainless steel or equivalent fiberglass

Reference: Section 2.6 (WHEEL HOUSING)
Wheels Aluminum (Alcoa Dura-Brite)
Reference: Section 5.9.1 (Wheels)

Window Sash Clear anodized aluminum
Reference: Section 3.1.3.2 (Materials)
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ATTACHMENT 4: AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL
HYGIENIST (ACGIH)

The ACGIH is an organization devoted to the administrative and technical aspects of
occupational and environmental health. The guidelines and recommendations developed by the
ACGIH are intended only for use in industrial hygiene by trained professionals. The threshold
value limits (TVLs) for electric and magnetic fields present either time weighted average (TWAS)
or ceiling values which most workers can be repeatedly exposed without adverse health effects.

The basis for the TVLs are specific to the field type and frequency range. No specific target
organs have been identified for deleterious effects due to static magnetic fields. The ceiling
value has been set a level below which no deleterious effects have been demonstrated in
humans or animals. The whole body TWA has been set at the level used by Lawrence
Livermore National Laboratory to limit the potential in the large aorta of an adult human to 1 mV.
The ceiling for pacemaker wearers is based on the observation that the reed-relay switch in
pacemaker can be closed by flux densities as low as 17,000 mG, placing the pacemaker in a
synchronous pacing mode. Certain implanted medical devices such as aneurysm clips may
experience significant magnetic forces and torques in strong flux densities if they contain
ferromagnetic materials. No basis has been given for extremity limits.

The limits for magnetic fields in the 1 Hz to 30 Hz (sub-RF) range have been set to limit the
maximum induced current density within the human body to 10 mA/m? (rms). Other than the
currently unresolved issue of risk of power frequency fields, there is no evidence of harmful
effects from sub-RF magnetic fields that induce current densities in the body below 10 mA/m?.
The limits for pacemaker wearers are designed to avoid electromagnetic interference (EMI) that
has been demonstrated to cause certain models to revert to an asynchronous mode or exhibit
abnormal pacing characteristics at 60 Hz flux densities as low as 1,000 mG. At very low
frequencies approaching DC there is concern that pacemaker reed switches may be closed by
the field.

The basis for the electric field limits below 30 kHz are identical to the case of magnetic fields:
maintaining induced current densities within the body below 10 mA/m?. The limits for
electromagnetic fields between 30 kHz and 3 MHz have been set to protect against shock and
burn hazards. For the entire frequency range from 30 kHz to 300 GHz, the threshold limit
values are intended to limit the average whole body specific absorption rate (SAR) to 0.4 W/kg.
The primary concern is thermal damage.
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TECHNICAL SPECIFICATIONS
30-Foot Low Floor Diesel Hybrid or Electric Coaches

The following is a drawing of the farebox mounting support plate indicating plate dimensions,

hole locations and sizes.

Note: The orientation of farebox equipment shall be subject to SFMTA approval
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CONTRACT NO. SFMTA-2017-45 TECHNICAL SPECIFICATIONS
30-Foot Low Floor Diesel Hybrid or Electric Coaches

ATTACHMENT 6: WHEEL CHAIR MANEUVERING ROOM

The following is a drawing of the required wheelchair maneuvering room at the entrance of the
bus and the wheelchair securement area.

For Reference Only
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