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March 28, 1986

Mr. Robert J. Murray

Assistant General Manager

Transit Systems Development

Southern California Rapid Transit District
425 South Main Street

Los Angeles, California 90013

Subject: Proposed Engineering Support Services for
Procurement of Passenger Vehicles and
Fare Collection Equipment

Purpose: Information Transmittal
File No. ©P001X003
Dear Mr. Murray:

Per your request of March 17, 1986, MRTC is pleased to submit six
copies of our proposal for Engineering Support Services for
Procurement of Passenger Vehicles and Fare Collection Equipment.

MRTC possesses unique gualifications and broad experience in the
areas of Vehicle and Fare Collection procurement, having served
the District as the engineer of record for the design of Con-
tracts A650 and A660. This design responsibility has provided us
with clear understanding of the design intent for the proposed
Metro Rail systems and will insure continuity between the de51gn
and procurement phases of the project.

MRTC has a highly qualified staff of individuals available to us
locally in the L.A. area, as well as in the home offices, having
direct eXperience in design, production, inspection, and testing
in all phases of transit technology. Member firms of the MRTC
joint venture have provided similar services on the vast majority
of recent and current procurement contracts of a directly compar-=
able nature. MRTC's combined, directly related, experience
cannot be equaled by any other firm or organization, thus we are
able to provide you with the assurance that qualified personnel
will be available throughout the duration of the program. Our
firms maintain full time staff specialists in unique disciplines
such as metalurgy, structural analysis, industrial engineering
and quality assurance, who stand ready to provide solutions to
special problems should they arise.

548 S. Spring Street, Seventh Floor, Los Angeles, CA 90013 + (213) 612-7000
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We are pleased to be joined in this procurement effort by several
DBE/WBE firms with very specific, applicable capabilities. We
currently enjoy an existing contractual relationship with many of
these firms and will establish contracts with others as outlined
in our proposal. As you are aware, MRTC has a record of meeting
or exceeding DBE/WBE participation in the Metro Rail Project.

The MRTC team offers:
o An existing local office, presently staffed with

experienced personnel who have a full understanding of
procurement contract requirements.

o) Resources and support in both U.S. and international
offices.
o) Knowledge of vehicle and fare procurement and all of

the manufacturers through our current participation in
design and procurement in several cities in the U.S.
and abroad.

o Professional specialist available as needed.

o An appropriate affirmative action plan and an outstand-
ing record in the promotion of disadvantaged and women
business enterprises.

We have based our manpower estimates and associated costs on your
request for proposal and our experience on similar projects
directly related to the services of procurement of passenger
vehicles and fare collection eguipment. The resulting costs
reflect what we consider to be a realistic level of effort to
assure the District of obtaining a reliable product that is in
accord with the intent of the design. However, we fully recog-
nize that there is always a range of effort, especially associat-
ed with procurement services and within this the range the client
must decide on the level of services to assure proper procure-
ment. The degree of this range is somewhat associated to risk
and to what level do the services cover the in-plant inspection,
review of vendors drawings and testing. This issue can only be
resolved by across the table discussion with the District which
will lead to a common understanding of scope level of effort and
schedule.

Further, we wish to point out that the associated costs with the
procurement of a limited number of vehicles is somewhat out-of-
proportion as compared to a large vehicle order. In addition,
our estimate of $4.51 million is based on a stand-alone project
because we did not want to make any assumption about future AWPs
for MRTC. With continuity of MRTC in its present role and the
ability to utilize staff in a dual-mode and in a cost-effective
manner -- the resulting costs associated with the procurement can
be substantially reduced. This cost reduction is demonstrated in
that the draft AWP submitted to the District on March 5, 1986
defined a level of engineering support necessary for c0ntinuity
in responding to prospective A650 proposer questions and in
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proposal evaluation. This proposal, responding to the District's
RFP for procurement support, overlaps our proposed AWP labor and
will allow an approx1mate 12 man-month reduction in the_ AWP
services. MRTC's selection for the procurement support tasks
required by the District's RFP will reduce redundant technical
support requlrements throughout the procurement program, which
will result in significant cost savings to the District.

We are prepared to discuss this proposal with you at your earli-
est convenience, and should you desire any clarification or
amplification of any portion of this proposal, please feel free
to contact us.

In conclusion, we know of no firm or team of firms that can match
the experience of MRTC -- no one knows more about the project and
the issues than MRTC -- and no other firm can provide the same
level of services with the cost-effectiveness of MRTC.

METRC RAIIL TRANSIT CONSULTANTS

/%zz f’c”//ﬁLg c/

Howard 4. Chaliff
Project Director

HJC:cc

cc: J. Christiansen
W.J. Rhine
J. Sandberg
DCC(2)
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Section 1

PROFESSIONAL QUALIFICATIONS

1.1 MRTC Qualifications: MRTC is singularlv qualified to carry out
and be responsible for the vehicle and fare collection equipment
procurement tasks required by the District. The member firms of the
MRTC Joint Venture represent a labor force of over 5,000 employees
engaged in transportation planning and engineering, civil and
structural design, mechanical and electrical design, metallurgy,
industrial design, and other specialties. This pool of technical
resources has made us the leaders in transit engineering.

Over the last two decades, MRTC Joint Venture firms have been
continuouslv engaged in vehicle and fare collection equipment work
in the transit field, both in the continental United States, as well
as in overseas locations. Figures 1.1 and 1.2 graphically depict
our direct participation in recent programs that are directly
similar in scope to the serviceg solicited by the District. our
efforts and responsibilities for preparation of procurement specifi-
cations have led to continuous assistance to our clients for evalua-
tion of proposals, review of supplier submittals, in-plant
inspection, test witnessing, and acceptance testing.

MRTC offers the advantage of utilizing a broad base of personnel
established in the Los Anaeles area. Resources will be applied to
the proposed procurement projects with a minimum of relocation and
travel expense to the District. An additional local work base
of fers the advantage to the District of specialized personnel that
may be utilized on a part-time basis for specific tasks within their
specialty.

As the engineer of record for both the passenger vehicle and fare
collection equipment contracte, MRTC offers continuity between the
design, manufacture, and test phase of the procurements, withcut the
risks to the District of divided responsibilities. Qur resident
staff c¢learly understands the design intent as well as the entire
content of the specifications and can offer the District the advan-
tages of existing familiarization with the proposed tasks and
minimum mobilization.

The District's reguirements for the field work associated with these
procurements fits well with the Joint Venture firms' existing work
of a directly comparable nature. The firms are doing or have done
similar inspection, test witnessing, and design review work on
equipment manufactured by the suppliers most likely to be awarded
contracts A650 and A660. As such, our personnel and management team
has existing knowledge of the customs, weaknesses, and strengths
likely to be encountered, whether the manufacturer is in Europe, the
Far Fast, Canada, or the U.S.

1.2 DBE/WBE Qualifications: MRTC proposes tc utilize DBE and WBE
firms that are well-known to the Joint Venture, and who have a
proven capability in the passenger vehicle and fare collection
field. The specific application of DBE/WBE firms to the

SDE7183 1-1
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procurements is highlighted in Section 3 of the proposal. A short
summary of their respective qualifications follows.

1.2.1 Unified Industries, Inc. (UII): Ul furnishes engineering,
technical management, and inspection services to government and
industry. Since 1970, UII has developed expertise in a broad range
of disciplines, including mass transit engineering, electrical and
electronics engineering, automated data processing, and technical
documentation.

Transit projects include participation in Baltimore, Washington
Metro, SCRTD, and New York Mass Transit Administration projects.

1.2.2 Polytech, Inc.: Polvtech is a large, mincority-owned engi-
neering, planning, and consulting firm established in 1969. Offices
are maintained in Atlanta, Washington D.C., Milwaukee, and Houston.
Polytech's participation in transit projects includes engineering
and inspection for Houston Metro, engineering and assurance for
SCRTD specifications, and support work at the Transportation Test
Center at Pueblo, Colorado.

1.2.3 Transportation and Transit Associates, Inc. (TTA): TTA is a
voung company of excellent talent in the field of transportation and
transit engineering. Their expertise ranges from transportation
studies and economic analvses to vehicle concept, engineering,
inspection, and management of projects. The TTA team is compact,
hard-hitting, and comprised of personnel with extensive qualifica-
tions and direct experience. The staff, without exception, possess
an excellent track record of successful participation in several
transportation and transit projects, both in the U.S. and overseas.

Current projects include work for the Chattanooga Area Regional
Transportation Authoritv and the Port Autheority of New York & New
Jersev.

1.2.4 H.A, Anderson Associates: H.A. Anderson Associates is a
recently established Women Business Enterprise. The firm, head-
gquartered in Culver Cityv, California, provides various consulting
services to the transit industry, including the planning and concep-
tual design of maintenance and operating facilities, operations and
maintenance studies, and the development of eguipment lists and
specifications.

Ms. Anderson has been involved in the transit field for almost 10
years. Prior to establishing her own firm, she was emploved by the
transit section o©of an internationally based architectural/
engineering organization and, before that, by the Southern Califor-
nia Rapid Transit District in Los Angeles. Her experience has
included preparation of transit-related ecquipment specifications,
analyesis of various fare collection systems, route planning, and
scheduling.

1.2.5 Sharon Clark Associates, Inc.: Sharon Clark Associates,
Tnc., founded in 1979, 1is a certified Women Business Enterprise
(WBE) providing specialized services and personnel to public and

SDE7183 1-2



private sector clients in transit, urban planning, and aerospace.
Corporate capabilities include:

Document control/correspondence control

Information management/records management
Configuration Management/Change Control/Design Review
Safety/Security/Emergency Preparedness.

o000

1.3 Supporting Disciplines: MRTC's combined firms currently retain
engineers in the disciplines required by the District's RFP at the
approximate staff levels indicated below. Specialists within these
disciplines can be made immediately available to MRTC to aid in
resolving any problem which might arise during design, manufacture,
test, or start-up of the equipment being procured for contracts A650

and A660.

Table 1.1

PARTIAL LIST OF JOINT VENTURE SPECIALISTS

Total
Systems Engineering 146
Electronics/Electrical Engineering 175
Mechanical Engineering 253
Structural Engineering 263
Civil Engineering (Facilities Installation) 490
Metallurgy 10
Industrial Design 19
Quality Assurance 180
Human Factors Engineering 23
Test Engineering 85
Management Information Systems (MIS) 70
Computer Sciences 40
Plant Surveillance 50

1.4 In-plant Inspection Qualifications: MRTC will utilize the
Joint Venture firms existing staff of experienced inspection and
quality assurance personnel to perform daily inspections of car
assembly and equipment installation at the carbuilder's plant.
Inspection will be augmented by DBE/WBE personnel, depending on the
location of the work. It should be noted that we currently maintain
inspection forces in several U.S. and foreign locations that can
move to the SCRTD project when suppliers are selected. MRTC will
monitor and report on the production progress, change status,
schedule performance, safety program compliance, configuration
control, subcontractor inspection, and gquality programs. Contract
documents, specifications, and approved plans and drawings provide
the basis for checklists that will be established and used to
provide continued compliance with contract requirements. MRTC
maintains a qualified staff of technical personnel to implement the
tasks described below.

SDE7183 1-3



1.4.1 Monitor Progress: The in-plant reporting at the carbuilder's
and supplier's plants by MRTC's assurance personnel will be closely
monitored by engineering personnel so that potential problem areas
receive early attention and resolution.

1.4.2 Inspection of Components, Egquipment, and Assemblies: Inspec-
tion of in-process and completed components, tooling, test equip-
ment, and equipment assembly steps will be performed by person-
nel experienced with manufacturing methods and practices. MRTC's
inspectors document and maintain records of the quality assurance
program as eguipment progresses through the stages of production,
test, and preparation for shipment. Selected staff will be located
at the prime contractor's facility. Selected surveillance personnel
will be at subsystem supplier's plants on a visiting or long-term
residence basis, as required by the supplier's performance.

Specialists in all technical aspects of procurement, and in vehicle
systems such as propulsion, trucks, HVAC, and friction brake equip-
ment are available to SCRTD. They can be utilized during the design
review cycle as well as at first-article inspections and acceptance
and performance testing.

SDE7183 1-4



MRTC PARTICIPATION IN VEHICLE PROGRAMS
{Similar to SCRTD Requirements)

RFP or Bid - Test Recommendation Current Client

Client Specification Evaluation Design Review Ingpection Witnessing for Acceptance  Status Contact

BART A&B Cars X X X X X X Complete K. Hari

BART C Cars X X X Complete K. Hari

MARTA CQ 310 X X X X X X Complete J. Healey
Nearly

MARTA CQ 311 X X X X X X Complete J. Healey

Dade County Nearly

Miami X X X X X X Complete J. Brownson
Nearly

MTA Baltimore X X X X X X Conmplete P, Schmidt
Nearly

PATH PA-4 X X Complete H. Meadows

NYCTA R-62 & R-62A X X X X Ongoing A. Dzingelis
Nearly

PAT Pittsburgh X X X X X X Complete R. Sedlock

Singapore X X X Active D. Ballou

METRO Project

Houston X X Cancelled A. Locke

Hong Kong

Kawloon Canton Railway X X X X X X Active P. Quick

San Jose Cuadalupe X X X X Active L., Miller

DART Dallas X X X X X X Active T. Venturato

Figure 1.1
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MRTC PARTICIPATION IN FARE COLLECTION EQUIPMENT PROGRAMS
(Similar to SCRTD Requirements)

RFP or Bid Test Recommendatien Current Client
Client Specification Evaluation Design Review Inspection Witnessing for Acceptance Status Contact
BART San Francisco X X X X X X Complete K. Hari
MARTA Atrlanta X X X X X X Complete W. Medley
Dade County Miami X X Complete J. Browmson
Essentially
MIA Baltimore X X X X X X Complete P. Schmidt
Will be Bid
LACTC LRT X X X X X X in late 1986 N. Jester
DART Dallas X X X X X X Active T. Venturato
Figure 1.2

SDE7183 1-6






Section 2

MANAGEMENT AND OFRGANIZATION

The organization established to implement the work required by the
District's RFP will be designated as the Procurement Support Organ-
ization (PSO). The organization will be made up of three sections

.under the direction of the Program Manager (PM). Figure 2.1 is the

proposed Organization Chart for the PSO.

The Procurement Support Organization will function as a largely
independent entitv within the MRTC framework. The PSO will function
in a matrix relationship with the remainder of MRTC. In the early
stages of the procurement program, the full-time staff assigned to
PSO will consist only of the management and clerical staff. Other
full-time emplovees will be added at the appropriate time to staff
field positions. Other personnel required to perform the tasks
assigned to PSO will be drawn, when needed, from MRTC and the Joint
Venture member organizations.

The names of qualified, experienced personnel available for work in
PSO are provided in Section 4 (Resumes of Key Personnel) of the
proposal. Other qualified perscnnel will be available depending on
the actual timing of program events. The PSO Program Manager will
bring staff on board to meet the program needs. The flexibility
this method of operating permits, is a highly productive feature
of a matrix-tvpe organizational arrangement.

The Program Marager will have responsibility for direct management
of all activities of employees when thev are on assignment to the
PSO. The Program Manager will report directly to the District's
Director cf Systems Design and Analysis (SDA). The proposed Program
Manager, Mr. Sanderson, has already established a direct working
relationship with the District's Director of SDA during the conduct
of his current duties.

2.1 Orgarizational Responsibhilities: Two operating sections within
the PSO are planned. They will be designated as "FEngineeringl and
"Svstems Assurance and Test Operation." Each section will be
directed bhv a highly qualified senior manager with responsibility
for the execution of the tasks assigned to their section. The task
assignments are shown on Figure 2.1. The Engineering Manager will
have additional duties ard responsibilities as Assistant Program
Manager.

While the PSO will cortain a staff crganization devoted to the very
important function of CDRL control, other recuired services, such as
word processing, drafting, reproduction, etc. will be obtained from
the existing MRTC organization.

2.2 Communication Policies

2.2.1 Communication With the District: Official communications be-
tween MRTC and SCRTD will be directly between the PSO Program
Manager and the District's Director of SDA. This channel of
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communication has been used successfully in the past for informa-
tional transfers related to procurement planning.

Direct information communication channels will be established
between the PSO Section Managers and the District's Senior SDA Staff
Managers. Contractual direction to the PSo will come through the
Director of SDA.

2.2.2 Communication With Prime Contractors for A650, A660: The
communications arrangement between the PSO and the prime contractors
for A650 and A660 1is more complex. There is nc contractual rela-
tionship planned between MRTC and the prime contractors. Therefecre,
the PSO will only be able to communicate with the contractors under
the authority granted by the District to do so and within prescribed

limits.

For these contracts, the District will provide the contract adminis-
tration function. The District will process required Change Orders,
Stop Work Orders, and similar contract documents. The PSO is very
capable in contract administration and will provide assistance to
the District regarding such matters.

In addition to communications of a contract nature, the prime
contractors will require frequent communications of a technieal
nature as the projects progress. Experience with many past projects
has proven that this type of information transfer is best accom-
plished through a single official communications channel between
customer and contractor. Multiple channels can cause delay, result
in lack of coordination, and increase the risk of claims. The
Contract General Provisions, as currently constituted, require such
communications to be between the District's Representative and the
Contractor's Project Manager. It is proposed that the PSO Program
Manager be the District's Representative in this context.

2.2.3 Communication With Subcontractors: There 1s no requirement
for official communications between the PSO and subcontractors. The
prime contractor is responsible for the direction of all of his
subcontractors. An attempt to bypass the prime contractor could
place the District at risk relative to claims. However, there may
be cases where it becomes necessary for the District to provide
strong, direct input to a subcontractor who may not be responding
acceptably to direction transmitted through the contractor. If such
a case occurs, the PSO will require the contractor to be party with
it in meetings with the errant subcontractor to develop corrective
action plans. By this means, PSO can be sure that the contractor is
giving the proper direction to the subcontractor while minimizing
the risk of claims.

2.2.4 Communication With Other Metro Rail Consultants: Contracts
with other consultants will be executed between MRTC and the consul-
tant. Official correspondence will flow between MRTC Contract
Administration and the consultant. In the case of a consultant's
work on tasks assigned by the PSO, MRTC Contract Administration will
only initiate contract correspondence at the direction of the PSO
Program Manager. Additionally, all day-to-day direction of the
consultant's effort will be by the appropriate PSO Manager.

SDE7183 2-2



2.3 PRoutine Management Procedures: This section of the proposal
presents the PSO approach to routine schedule, cost control, and
reporting activities.

2.3.1 Schedule: The PSO intends to utilize the contractor and sub-
contractors in-place scheduling svstems for monitoring procurement
progress. Requirements for scheduling are cspecified in the con-
tract. The PSO will ensure that these requirements are met and that
the contractor's scheduling svstems provide the necessary interface
data to mesh with the District's Project Control System. Timing of
periodic status updating from the contractor will be coordinated to
meet the needs of the project.

2.3.2 Cost Control: The major cause of cost overruns on fixed-
price contracts is from claims because of delayv attributable to the
buver. This can be caused bv delav in decisions by the buyer.
Claims might also arise because the contractor feels technical
direction is inadequate or confusing. The PSO will minimize cost
overruns bv applyving proven project management technigues to the
procurements. The PSO will assign qualified, experienced project
managers for this purpose. Ir addition, PSO engineering will be
alert to value engineering possibilities throughout the contractor's
design and engineering program.

2.3.3 Reporting Activities: The PSO will provide <quarterly pro-
gress reports as required by the RFP. The monthly activity and
status report of the PSO will be incorporated into the regular MRTC
Monthly Progress Report.

Throughout the period of procurement projects, the PSO will issue
special reports, as appropriate, recuired to properly manage the
project activities. Such reports might cover retrofit status,
critical items, correspondence action reguirements, etc. The need
for the reports will be determined by the Program Manager.

SDE7183 2-3



MRTC PROCUREMENT SUPPORT ORGANIZATION (PSO)

SCRTD
Director SDA

PSO Program Manager
A. Sanderson

] Technical Advisors
Procurement Activities T. Taylor
Contractor Management Plan Review R. Line
Program Management During Manufacture D. Brine

Production Schedules
Payment Requesta, Changes, Claims

CDRL Control

Correspondence Status and Control
Drawing Status
CDRL Status

l ]

Engineering Systems Assurance and Test Operations

J.N. Brown = Design Manager/
Assistant Program Manager

T. Tanke- Assurance and Test Manager

Proposal Evaluation Systems Assurance Program Plans
Design Review Quailty Assurancé Monitoring

Safety Program Plan in—Plant and Source Inspections

Monitor Contractor Configuration Mgmt. Acceptance Testing

Development and Qual. Testing Rellability Monltoring in Revenue Service
FACI Retrofit Program Monitoring

Test Plans, Specifications, Procedures Warranty Support

Suppliers Qualification Tests Vehicle History and Weight Data -

Woeight Control Program
Pueblo Performance Test

Figue 2.1
2-4






Section 3

DBE/WRBE PARTICIPATION

The MRTC Joint Venture is committed to provide fair, effective, and
practical opportunities to disadvantaged and women-owned or con-
trolled business enterprises who qualify themselves as subcontrac-
tors under the MRTC contract with SCRTD. During the preliminary and
continued preliminary engineering phases of our current contract,
MRTC is pleased to have met or exceeded DBE/WBE participation goals
on the Metro Rail project. MRTC currently enjoys an existing
contractual relationship with manv of the firms proposed to be
utilized for the requested procurements and will establish contracts
with the others. Figure 3.1 contains names of six such subcontrac-
tors and their proposed role in the tasks outlined in the District's
RFP. The role for each subcontractor was selected after careful
comparison of their qualifications related to the tasks regquired to
be performed during the procurement support program.

3.1 Subcontracting Plan: Figure 3.1 depicts the role for each
subcontractor and their proposed areas of participation on this
program. The tasks to be performed during the procurement support
period were carefully reviewed and compared to the firm's experience
and staff capabilities. 2dditional areas of participation will be
identified as the program progresses.

3.2 Work Methods, Contractual Interface: The subcontractors will
maintain two-feold interfaces with MRTC, i.e., technical and contract
administration. The technical interface under the management of Mr.
A. Sanderson will be defined contractually such that he will be
required to assign personnel to work directly under supervision of
MRTC supervisors, either in the Los Angeles engineering office or in
field offices.

The contract administration interface will be with MRTC and will
deal primarily with contract negotiations, determination of contract
ceiling, duration of contract, and any subsecuent revisions to the
scope. Both the oricinal contract and subsequent revisions will be
precessed through SCRTD for review and approval in accordance with
current procudures. Accurate records will be maintained of DBE/WBE
participation in all work related to this specific procurement
support program.
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SUBCONSULTANT (DBE/WBE) SUMMARY

Transportation ® Unitied
Auao I::tn:ai,‘ Inc. Af ::(rz?:lecs'.a :l':c. H'AAa's::I:::‘: " |nlc':‘c?rt|;‘c:2;:d Paolytech, inc. Gardner Holman
VEHICLES
Proposal Evaluation
Dealign Review [ L
Inspection * ® L] 4
Acceptance .
Wamranty °
FARE COLLECTION
Propoaal Evaluation .
Design Review [ ® L
inepection [ ® [
Acceptance
Warranty [

*Also qualified to provide document conirol personnel.

FIGURE - 3.1
3-2






Section 4

RESUMES OF KEY PERSONNEL

The following list of personnel and resumes of key personnel for each of the
skills required to implement this procurement project are provided to demon-
strate MRTC's capacity to apply ample resources with specific experience and
skills either from the joint venture firms or from WBE/DBE firms. The systems
engineers have been identified under passenger vehicles and fare collecticn
separately, however, the procurement engineering, inspection, and the testing
staff members have experience in many areas, and can be utilized to staff
either of the procurements. Figures 1.1 and 1.2 show the various projects the
Joint Venture firms are currently supporting, the personnel listed herein
represent only a portion of our overall capability. The resumes are selected
to highlight the experience and background of key persconnel, however, proposal
space limitations necessitate that they are abbreviated. BAdditicnal informa-
tion will be provided upon request. Since the District's schedule indicates
that no testing or inspection will start until 1988, and the point of manufac-
ture in unknown, we offer this list to alsc be representative of the field
personnel who will be made availabhle to your project at that time.

1. Principals
A, Sanderson * Manager
J.N. Brown * Design Manager and Assistant Project Manager
T.J. Tanke * Assurance and Test Manager

2. Project Advisors 5. Procurement Enaineering
R.H. Line * Roger Harrison *
T. Taylor Delmar Pierce
P.S. Brine * E.A. Carmichael
J.C. Reeve
3. Systems Engineers - Passenger Vehicles G.N. Robbins
D. Kriens *
R.P. Karlen * 6. 0OA and Inspection
R.H. Line * G.P. McCann *(Supervisor)
D. Allen * K.E. Kouder *
T.C. Blaschke * S. Alexander *
D.F. Fordham * G.A. Grawe *
T. McCranie C.E. Snowden - UII
G. Wasz C. Malatray
G. Trnka R.D. Xochler
D. Godley M. Ingram
K. Fattahi W.E. Price
D. Caudwell J.H. Graham *{Polytech)
4. Systems Engineers - Fare Collection Ao Testing
W. Volkmer * J. Mesa
G.E. McCoy * - UIT ' C. Diaz
P.S. Brine * J.H. Graham * (Polytech)
J.T. Dowtin * - UII A. Zubor
H.A. Anderson (HAA)

*Resume included
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4,1 RESUMES

Alan C. Sanderson

Alan C. Sanderson has 30 years of broad-based experience in systems engineer-
ing, project management, and project procurement, wherein he has progressively
assumed positions of increasing responsibility. He has participated in a wide
variety of projects, including transportation, space nuclear propulsion, and
naval nuclear propulsion program.

Mr. Sanderson as Manager of Procurement Engineering, at the Los Angeles Metro
Rail Project, is engaged in procurement planning of the systemwide equipment,
developing contract terms and conditions to be used for equipment procurement,
and developing bid packages for the various procurements.

He has reviewed technical specifications and provided guidance relative to
their acceptability for contracting purposes. This effort requires ascer-
taining that documents clearly and contractually define the items being
procured and the contractor's respcnsibilities so that the contract can be
fairly administrated. Prepared procurement plans and developed procurement
strategies.

Westinghouse Electric Corporation, Transportation Division: As Manager of
Systems Engineering, was responsible for all systems engineering activities
for propulsion subsystems, automatic train control, and people mover systems.
Work included system design and analysis, component specifications, interface
design and control, and marketing support (proposals and negotiations). Had
responsibility for the operations at the factory's people mover test track.

Miami People Mover Project: As Manager of Systems Design, was responsible for
the Westinghouse systems desicn effort and for managing the engineering
contracts for the design of the guidewav and stations.

As Manager of Projects, was responsible for project management of all trans-
portation projects from contract award to acceptance. Perscnally assigned as
project manager for the Atlanta Airport People Mover Project.

Had responsibility for developing and managing the Division Field Organization
that carried cut all field operations for systems supplied by the Division.
Field operatione included installation, test, start up, and warranty support;
and, where the contract reguired, operations and maintenance.

BART Proiect, San Francisco: As Manager, had project responsibility for the
automatic train control contract with BART and for the propulsion supply
contract with Rohr. Directed major efforts required to resolve problems and
make the systems operational, to client's satisfaction.

Education: B.S., Physics, Chio State University, 194&.
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J. Nicholas Brown

Mr. Brown has 27 years of progressively responsible experience in project and
engineering management, product engineering, and reliability and safety
analysis. Recent assignments include managing systems design activities for
the Los Angeles Metro Rail Project, including Fare Collection and Passenger
Vehicle Systems procurement specification preparation. Previous assignments
include acting as project manager of joint vehicle procurement for the region-
al transit systems in Baltimore, Miami, and Boston; and management of engi-
neering product support activities for BART, WMATA, and Amtrak Turboliner
vehicle programs with Rohr Industries.

Los Angeles Metro Rail Project: As manager of mechanical equipment, Mr. Brown
is responsible for supervision of the fare collection, passenger vehicle, and
the support groups, including safety, security, quality assurance, and safety
certification. He also participated in the preliminary engineering leading to
systems alternatives analysis, and criteria development.

Long Beach Light Rail Project: Participated in the fare collection system
alternatives analysis.

Universal Studios (MCA) Project: Performed safety study of the Super Tram;
directed the efforts of safety engineers performing gross hazard analysis and
performed safety overview of the A-Team live action show. ’

Miami and BRaltimore Joint Vehicle Procurement Project: Directed the engineer-
ing and contractual interface activities at the Budd Company facilities during
manufacturing and testing of these Metro Rail type vehicles.

Light Rail Vehicle Proiject, Boston, Mass: Managed the systems engineering
reliability, in-plant inspection, warranty management and testing departments
for the procurement of Boeing Vertol articulated light rail vehicles for MBTA.

At RCHR TIndustries, Chula Vista, California: Responsible for systems engi-
neering of the vendor equipment, production testing, arnd manufacturing of 200
BART cars. Also managed the BART and Amtrak Turboliner acceptance test team.

At General Dynamics, San Diego: Managed a group responsible for failure and
reliability aznalvsis of Atlas and Centaur missile components.

At Westinghouse Electric Company, Baltimore, Maryland: As designer, performed
packaging design tasks for airborne radar sets.

Education: B.S., Mechanical Engineering, University of Texas, 1958
Management Certificate, University of Califernia, 1977

Registration: Mechanical Engineer, California, 1984

Professional Affiliation: American Society of Mechanical Engineers
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Thomas J. Tanke

Mr. Tanke has 18 years of experience in system safety, systems assurance, fire
protection, testing, quality assurance, and security management in the trans-
portation and construction industries. A summary of the projects in which he
has participated in various capacities follows:

los Angeles Metro Rail Project: As Manager of Safety, Assurance & Security,
he managed, controlled, and directed systems safety, fire/life safety, systems
analysis, systems assurance (reliability, maintainability, availability),
quality assurance, integrated testing, and security activities.

Regional Transit Program, Houston, Texas: As Manager of Program Integration,
2ssurance and Safety, he managed, controlled, and directed the groups compris-
ing the program integration department, including: configuration management,
integrated testing, systems safety and assurance, gquality assurance, and
records and reprographics for the regional transit program in Houston.

U.S. Department of Transportation Test Center at Pueblo, Colorado: As Manager
of safety, (uality Assurance and Emergency Services, he approved all designs
of facilities, trackage, systems, and tests from a systems safety and assur-
ance viewpoint. He oversaw and approved all testing programs for every mode
of transportation, including heavy rail, light rail, conventional rail,
air-cushion, AGT, and linear induction motor vehicles. Participated in and
approved design for numerous facilities.

Dynalecton Corporation, Manager, Safety and Emergency Services: In charge of
all safety, systems assurance, and emergency services (fire, medical, securi-
tv) activities in support of the U.S. Department of Transportation at the
Transportation Test Center, Pueblo, Colorado for Dynalecton Corporation.

Kentron International in Pueblo, Colorado: Managed all safety, systems
assurance, and emergency services (fire, medical, security) activities,

Green Construction Company: As Loss Prevention Manager, he directed all
safety, security, medical, fire protection, and loss prevention activities at
the Puebloc Dam project in Pueblo, Colorado.

Wright, Inc.: As Corporate Safety Director, he was responsible for all loss
prevention, insurance, safety, training, and personnel activities for Wright,
inc. in Des Meines, Iowa. Traveled throughout 17 states in viewing all
projects, including power transmission line construction, telephone communi-
cation line construction, and facilities construction.

Royal-Globe Insurance Company: As Loss Prevention Engineer, he supervised
safety activities for Royal-Globe Insurance Company in both its Minneapolis
and Chicage offices. His duties included directing five safety engineers in
Minnesota, Wisconsin, North Dakota, South Dakota, Saskatchewan, Manitoba, and
Alberta.

Education: B.S. Mechanical Engineering, Uﬁiversity of Illinois
M.S. Mechanical Engineering, University of Wisconsin

Registration: Professional Engineer, California, Illinois, and Texas
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Sam Alexander

Mr. Sam Alexander has 20 years of experience in mechanical field inspection
and gquality control, and supervision of inspection personnel. The following
is a summary of projects that he has participated in various capacities.

Miami Dade County Rapid Transit Project System Quality Assurance Representa-
tive: Performed detailed inspection on vehicles being built at the Budd Com-

. pany, Philadelphia, Pennsylvania.

Great Plains Project at Beulah, North Dakota: Served as the Quality Mechani-
cal Inspector.

At Mount Clemens division of Gulf Western, Inc., as Quality Control Manager:
Responsible for all phases of inspection from raw stamping to finished pro-

duct; and customer relations with Ford, General Motors, and American Motors.

Education: B.S., Central Michigan College, 1930

Lennis Allen

Mr. Allen has 25 vears of experience in locomotive, trarnsit vehicle, passenger
car and freight vehicle manufacture and maintenance. He is credited with an
invention of a warning device to alert personnel of proximity to high-voltage
power lines. A summary of projects in which he has participated in follows.

For the MARTA, Hitachi heavy rail transit vehicles: Acted as Chief Test
Engineer both at Pueblo, Coloradeo, and in Japan.

For NFTA: Performed project engineering for the light rail passenger vehicle
systems and represented NFTA at Pueblo for prototype vehicle testing.

For the Caracas, Venezuela project: Prepared vehicle specification, evaluated
bids, and made purchase recommendations.

At Beoeing Services, International: Directed demonstration testing program for
MARTA, MBTZ, and SOAC wvehicles.

At British Rail's research department: Supported the testing of new concept
vehicles, including the advanced passenger train, high-speed diesel locomo-

tive, high-speed freight vehicles, and magnetic levitation systems.

A+ Pullman Standard: Served as project engineer for manufacture and assembly
of Amtrak bi-level cars.

Education: Diploma in electrical engineering, Derby Institute of Art &
Technology

Theodore C. Blaschke

Mr. Blaschke has 28 yvears of experience, 17 years in systems engineering. of
transit vehicles and support for procurement of components as well as inte-
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grated vehicle systems. A summary of projects in which he has participated
follows.

Assigned to Avondale car shop to provide technical assistance for redesign of
motor/gearbox coupling support and vehicle overhaul program for the MARTA
vehicles. Earlier, as a member of the vehicle engineering group, contributed
to its development of vehicle specifications coordination and testing of MARTA
vehicles.

Port Authority of Allegheny County, Pittsburgh, Pennsylvania: TLead vehicle
engineer responsible for project engineering of six-axle articulated light
rail vehicle procurement program.

Bay Area Rapit Transit vehicles: Supervised the mechanical/electrical groups
for the manufacturer, and participated in static and dynamic testing of the

BART wvehicles.

Education: B.S., Purdue University
M.S5., M.I.T.

Patrick &. Brine

Mr. Brine has 37 vears of professional experience, of which 18 years have been
spent in the transit industry, mainly in fare collection and vehicle systems
engineering. A summary of projects in which he has held various positions
follows.

Bus and rail networks of MARTA: Performed projecg engineering of the fare
collection system, including specifications preparation, cost analysis, and
proposal evaluation leading to system selection. Participated in production
supervision and warranty program implementation after start-up and acceptance.

WMATA svstem: Provided input to the specification ~nd maintained close
contact with the manufacturer to ensure proper component capability for this

complex system.

Rlso acted as the resident engineer in Japan to observe manufacture and
testing of MARTA vehicles.

Education: Higher National Certificate

Joseph T. Dowtin

Mr. Dowtin has 10 vears total experience, of which 3 are in installation and
testing of automatic fare collection eguipment for the Washington Metropolitan
Area Transit Authority Subway. His earlier experience includes preparation of
instruction manuals for operation, maintenance, and training programs with the
U.8. Navy.

Education: High School Graduate, vocational training in electronics and com
munications
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Dennis F. Fordham

Mr. Fordham is a Chartered Engineer in the U.K. and has 24 years of mechan-
ical/electrical manufacturing experience, and extensive experience in wvehicle
equipment design, operations, and maintenance. A summary of projects in which
he has participated in follows.

Port Authority Trans Hudson Corporation {(PATH): Reviewed the door system and
the pneumatic design of the PA-4 Kawasaki vehicles. Also performed project
engineering for the Yard & Shops layout.

Acted as a general consultant to New York City Transit Authority (NYCTA) for
the modernization of 13 barn facilities.

London Regional Transport: Managed the Ealing Common Maintenance Depot that
had daily scheduled maintenance for 550 vehicles. Performed project engineer-
ing for door control and train brake equipment.

London Regional Transport: Performed project engineering for wvehicles,
including specification preparation, production monitoring, and final accep-
tance. Earlier, gained hands-on experience in brake testing and door
maintenance. -

Education: Diploma in Mechanical Engineering, South East London Technical
College

Jack H. Graham {(Polytech)

Mr. Graham has 38 years of professional experience, of which 10 are in the
transit industry mainly in qualitv assurance, system assurance, and interface
engineering technical services. A summary of applicable project experience
follows:

Metro Rail Project, Los Angeles: Provided gquality assurance service.

Houston Transit Consultants: As a Systems Assurance Specialist, developed RMA
allccations, programs and criteria; performed variocus system analyses in
support of the total design effort.

Transit Vehicle Maintenance Supervisor at Transportation Test Centers, Boeing
Services, International, Inc., and Dynalectron Corporation, both in Pueblo,
Colorado.

Acted as Chief Test Engineer at Rohr Industries, Chula Vista, California for
the Washington, Metropolitan Area Transit Authority (WMATA} Test Program,
conducted at Department of Transportation (DOT) Test Center.

Winder Transportation System (Rohr): Supervised the production of rapid
transit vehicles.

He was actively engaged in the direct support or in a supervisory capacity on
the following test programs conducted at the DOT Test Center:

ACT I
MBTA (Orangeline and Blueline)
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VIF (Vehicle Induced Forces using R-42 type cars)
SOAC/ASDP
SOAC/Wheel Rail Noise
SOAC/Rail Dynamics Lab GVT on RDU
MARTA "C" Car
WMATA Wheel Alignment Tests - Washington, D.C.
Education: Numerous college, military, professional management and technical
courses.

Gene A. Grave

Mr. Grawe has 35 years of experience in Quality Control, Quality Assurance &
In-plant inspection. The following is a summary of prejects that he has
participated in various capacities.

Miami/Baltimore vwvehicle procurement. At the Budd Company, Philadelphia:
Responsible for source inspection, process inspection, surveillance inspection

and documentation of all discrepancies.

Pullman Standard: Served as Quality Planning and Product Scheduler for
Amtrak's Superliner and served as Inspection Supervisor for the NYCTA R46
transit cars.

St. Louis Car Co.: Served as Inspection Supervisor for the R44 NYCTA transit
cars.

Education: Job-related experience.

Poger Harrison

Mr. Harrison has 25 years of experience in the procurement, manufacture,
testing, and installation of vehicles. Fifteen years have been devoted to all
facets of transit vehicle planning, procurement, and testing. Following is a
summary of applicable project experience:

New York City Transit Authority: Project Directeor for the procurement cof 825
new R-62A subway cars produced in Canada, with assembly and testing taking
place in the U.S.A. Earlier, he managed the procurement of 352 R-62 cars
built by Kawasaki, Japan.

MARTA, BAtlanta project: Served as resident engineer in the France field
office for the procurement of MARTA cars.

In addition, he was test track manager for a major transit car manufacturer
where he was responsible for completion of the performance testing of a fleet
of 450 Bay Area Rapid Transit (BAPT) vehicles.

Education: B.S., Mechanical Engineering, University of Michigan
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Robert P. Karlen

Mr. Karlen has 30 years of professional design and engineering experience, the
last 24 as a specialist in the design of transportation vehicles. In addi-
tion, he has been responsible for industrial design and human engineering
support for passenger vehicle and fare collection systems. Following is a
summary of projects in which he has participated in various capacities:

Los Angeles Metro Rail Project: Industrial designer and human factors engi-
neer for the passenger vehicle, fare collection, security, and surveillance
systems. Directed the production of the model for passenger vehicles.

Miami transportation improvement program: Performed industrial design and
human engineering for cab design, station attendant hooth, and all passenger/
equipment interfaces, such as fare collection, security and surveillance
system, and central control.

Australian urban passenger train project: Directed the industrial design
programs.,

Budd Company, Railway Division: Performed conceptual engineering of skylounge
vehicle.

For San Francisco Metro & MBTA, Boston: Designed passenger environment and
visual aspects of vehicles.

For Boeing Vertol and UMTA: Performed conceptual engineering and final design
of advanced concept train (ACT-1).

For Long Island Railrocad: Supervised the shop renovation of Wyer and double
deck commuter cars.

For Northern Virginia Transport Commission and UMTA: Developed special
interiors for the GMC transit buses.

For the Cleveland Transit System: Redesigned the airport vehicle interiors.

Bducation: B.F.A., Industrial Design, Carnegie Institute of Technology

Kenneth E. Kouder

Mr. Kouder has 22 years of experience in quality control, quality assurance,
and procurement support activities in the transpertation industry. A summary
of applicable project experience follows.

MARTA Project, Atlanta: Senior Quality Assurance Inspector.

CDI Corporation, Atlanta, Georgia: Technical specialicst providing interface
between MARTA and utility companies.

Winder Transportation Svstems, Winder, Georgia: Prepared design modifications
on mechanical and electrical installations for rapid transit vehicles.

General Dynamics: Coordinated daily test activities for the F-111 aircraft.
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vVarious other systems projects for aircraft instrumentation and testing.

Education: Attended Purdue University

Donald D. Kriens

Mr. Kriens is a registered Professional Engineer in the State of California

- and has 26 years of extensive project management, procurement, and systems

engineering experience for transit vehicles and mechanical equipment, includ-
ing design of mechanical systems, propulsion systems, and car body. '

Port Authority Trans Hudson (PATH), New Jersevy as vehicle engineer, prepared
specifications for the procurement of vehicles compatible with existing
vehicles.

los Angeles Metro Rail Proiect: Assisted in preparation of specification,
design criteria, and cost estimates for comparative evaluation of alterna-

tives; participated in industry and design reviews.

Performed alternatives analysis and conceptual engineering for LACTC for the
LA-LB Light Rail Studv.

San Francisco Cable Car: Reviewed the hydraulic brake design and supervised
installation.

Participated in the light rail system, alternatives analysis for the Orange
County Transit District.

Managed the specification preparation, reflecting state-of-the-art material
and technolegy selection leading to procurement of BART "C" cars.

Coordinated the start-up efforts for San Francisco Muni light rail system.

Acted as consultant to Rcohr, UMTA, and Kaiser Engineers for transit vehicle
development,

Provided technical supervision during various phases of BART, system engineer-
ing, and start-up.

Prepared specification for the MBTA and the Caracas vehicles.

Education: B.S., Mechanical Engineering

University of California, Berkeley

Riehard FB. Line

Mr. Line is a registered professional engineer in the Etate of Pennsylvania
and Washington and has 22 vears of professional engineering experience in
design, procurement and testing of rapid transit wvehicles. A summary of
projects in which he has participated in various capacities follows.

Port Authority Trans FHudson Corp., (PATH}, New Jersev: Performed technical
review of the Kawasaki PA~4 series vehicles.
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Seattle Monorail Project: Responsible for preliminary and final engineering
for rehabilitation and upgrading of Seattle Monorail.

Transportation Improvement Program, Miami: Acted as a client representative
for Dade County for technical administration and procurement of 136 Rapid
Transit vehicles. During design phase, performed project engineering for
propulsion, train control, and traction power systems. =

Boeing Vertol Co. for the State of the Art {S0A) train project: Provided
overall supervisory coordination for engineering, production, and demonstra-
tion of the SOA vehicle in Cleveland, Chicago, and Philadelphia subways. On
the Advanced Subsystems Development Program (ASDP), provided technical coordi-
nation for friction brakes.

For Lee Tire & Goodyear Tire Company: Planned, tested and produced test
result reports for the vehicle tires.

Education: B.S., Mechanical Encineering, Carnegie-Mellon Institute,
Pittsburgh

G.P. MeCann

Mr. McCann has 22 vears of experience in quality assurance and quality con-
trol, primarily in the manufacturing and testing of aircraft and light/heavy
rail wehicles. Following is a summarv of applicable project experience:
Miami/Baltimore joint procurement inspection for 236 Budd vehicles.

Performed NDE Level-II inspection for Zimmer nuclear power plant.

Inspected 175 light rail Boeing Vertol vehicles for MBTA at Philadelphia
manufacturing site.

Boeing Aircraft Company, Pennsylvania: Flight test inspector.
Hayes Aircraft Corporation, Delaware: Quality Control Foreman.
Cook Electric Company, Delaware: Quality Control Foreman.

Flight Enterprise, Inc., Connecticut: Aircraft Inspector.

Education: High School Graduate, Mechanical & Nondestructive testing

training

Gerald E. MeCoy

Mr. McCoy has l4 years of experience, of which 6 are sir in project engineer-
ing, manufacture monitoring, cuality control, installation, and acceptance
testing activities of the fare collection system. A summary of the projects
in which he has had diverse functions follows.

Serves as fare collection project engineer for the Baltimore rapid transit
system. Responsible for monitoring the manufacturing, quality control,

SDE7183 4-11



installation, acceptance and testing activity for the fare collection
equipment.

Washington, D.C. WMATA fare collection system: Responsible for the installa-
tion and supervision of the automatic fare collection systen. Compiled
reliability and maintainability data during the first year of operation.

Los Angeles Metro Rail Project: Reviewed and commented on prefinal specifi-
cations, and prepared responses to the comments received.

Has participated extensively on various FAR projects for reliability evalua-
tion of communication systems, etc.

Education: B.S., Electrical Engineering, University of Arkansas
Graduate Studies in Digital Electronics, Eastfield Ccllege

W.D. Volkmer

Mr. Volkmer has 26 years of mechanical engineering and transit-related experi-
ence with 5 years in fare collection system engineering. Following is a
summary of -applicable project experience:

Rapid Transit System, Miami: Served as fare collection project engineer for
Stage 1 Rapid Transit System in Metropolitan Dade County, Florida. Analyzed
proposed integrated bus and rail transit system to determine the best method
of collecting fares and parking fees. Wrote specification for selected
equipment.

Los Angeles-Long Beach Light Rail: Performed alternate study, providing input
to the fare collection specification.

Has extensive experience in vehicle system engineering, procurement, testing,
and start-up.

Education: B.S., Mechanical Engineering, Georgia Institute of Technology
Graduate Study, Mathematics, Pennsylvania State University
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Section 5

TASK DESCRIPTIONS

5.1 Procurement Activities

Passenger Vehicle (Task A)
Fare Collection (Task &)

The activities in this task are applicable to both the passenger
vehicle procurement and the fare collection system procurement.

5.1,1 Verification of Procurement Package: The PSO will initiate
this task by verifving that there are no last minute changes needed
to the print ready specification package and *he RFTP. If there are
changes they will be incorporated and the documents gquality checked
using standard MRTC procedures, and forwarded to the District for
readiness certification. The firal printing of documents will occur
after such certification.

5.1.2 Proposal Review Team Indoctrinatiorn: The PSO will submit a
recommendation for the makeup of the proposal review team to the
District for approval. PSC will utilize, to the utmost, personnel
located in the Los Angeles area, thus minimizing travel and per diem
expenses. However, if needed, the Joint Venture members have avail-
able a large pool of transit-experienced personnel to assist in the
evaluation effort.

When the District has approved the makeup of the team, the PSO will
arrange an indoctrination meeting Zfor the team members. At the
meeting, members will be provided with all documents and procedures
they will need during the evaluation process. A complete and thor-
ough explanation of the procurement process (two-~step) will be giv-
en. - Discipline and security requiremerts will be emphasized.
Special attention will be devoted to the steps required to minimize
possibilitv of protests. The need for evaluaticn checklists will be
covered and team members will be required to prepare them fcr their
disciplines ard submit them to the PSO in advance of the evaluation

effort. The schedule for the actual evaluation work will be
provided.

5.1.3 Pre-Proposal Conference: The PSSO wlill participate as re-
cuested in a pre-proposal conference. Selected experts will be
available at the meeting to be called on as requested by the meeting
chairman. Following the meeting, the PS50 will prepare replies to

questions as requested by the District. The PSO will be prepared to
process and distribute the written answers to questions and addenda
{1f required).

5.1.4 Evaluation of Proposals: The evaluaticn teams will be assem-
bled after proposals become available. All proposals will be evalu-
ated for compliance with requirements, utilizing previouslv prepared
checklists as an aid in the process. This method will ensure uni-
formity in the evaluation. Each team member will document the re-
sults of the evaluation. Areas of noncompliance or of uncertainty
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as to content or intent of the proposals will be highlighted. Each
reviewer will be asked to supply a list of any questions to be an-
swered by the proposer as a means of clarification. The PSO will
provide for proposal security and for overall documentation of the
evaluation activity. The necessarv resources will be provided to
maintain the documentation on a current basis.

The PSO will assist the District in holding meetings with proposers.
Based on the results of the meetings, the PSO will recommend changes
to the RFP that will either enhance competition or reduce the wvehi-
cle cost. The PSO will recommend which proposals should be judged
acceptable and will recommend the disposition of the remainder.

When the evaluation is completed and the District has developed
their final bidders list, the PSO will prepare the Invitation to
Bid. The ITB will indicate, bv means of a proposer's unigue docu-
ment identifier, the precise version of the proposal that is accept-
able to the District's recuirements and for which a price bid is
being requested.

5.1.5 Bid Fvaluation: When the bids have been opened, the PSO will
assist in the evaluatien of the apparent low bid. The completeness
of the bid will be verified. The PS0O will provide an assessment of
reasonableness of the price and assist in any preaward survey.
Following award, the PSO will assist the District in the preparation
of the conformed contract.

5.2 Design Review

Passenger Vehicle (Task B)
Fare Collection (Task B)

MRTC's approach to the cdesign review tasks is based upon past expe-
rience or similar programs, as listed on Figures 1.1 and 1.2.

There are manv factors that effect how the design review process
should be organizedé and executed. Sensitivity to and experience
with these factors are vital to a sucressful design review program.
Success can be defined as a program that is performed at reasonable
costs, in a manner that does not delav or add claim costs to the
total program, and, most importantly, as cone that produces cquality
equipment and software.

The primary purpose of the design review process is to develop
equipment that meets the specification and is of the highest quali-
ty. There are, however, secondary obijectives, which include the
confirmation of the compstibility of various detailed requirements
in the specification, and the review of material that will be used
in the operation and maintenance of the equipment.

The PSO will review the passenger vehicle and fare collection con-
tractor's plans, drawings, calculations, specifications, samples,
models, markups, software data, and other CDRL items necessary for
approving the contractor's design. The review will evaluate the
decign for conformance with the contract documents, District re-
quirements, the contractor's proposal {(as finalized during Step I of
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the bidding process), and good design practice. Additionally, con-
tractor equipment performance at other properties will be reviewed
to determine if any unresolved safety or reliability problems exist
that should be corrected in the District's equipment. Special em-
phasis will be placed upon the submittals relating to safety, reli-
ability, maintainability, industrial design, and human factors
engineerina. The design review process will confirm that the vari-
ous system elements are compatible by comparing the specification
requirements with the contractor's design.

The data submitted by the contractor in support of the design review
meetings will be reviewed by the PSO prior to the meetings. Open
guestions will be raised at the meetings. Particular attention will
be given to modifications incorporated since the various systems
were last in use. In addition, the passenger vehicle data relating
to fire/life safety requirements will receive special emphasis.

The review cycle will follow the design review process established
in the technical specifications and further defined by the contrac-
tor's plan submittals, as reguired by the CDRL.

The contractor’'s production schedules will be reviewed for complete-
ness and accuracy, particularlyv with respect to the availability of
subcontractor equipment, tooling, design and manufacturing resources
to perform to the schedule, with adequate allowance for testing and
shipping time. If the contractor is overseas, special emphasis will
be given to determining the adequacv of the time allowed.for all
aspects of shipping by sea.

For the passenger vehicle, the schedule of the first two pairs of
cars for Puebleo will be reviewed to determine if adequate time 1is
allowed for testing, shipment, retrofit of design modifications
resulting from tecsting, and refurbishment for shipment to the
District.

The testing program proposed by the contractor will receive special
attention. The test plans will be reviewed to determine complete-
ness with respect to full compliance with specification recuire-
ments. The test procedures will be reviewed to determine if all
performance and acceptance test parameters are identified. Particu-
lar emphasis will be placed on the demonstration of contractually
required test equipment to test the svstem parameters, including the
identification of faults. Test data will be analyzed to confirm
that the test obdiectives were met.

For fare collection, emphasis will be placed on the testing and
checkout of the complete five-station system and the RCC equipment.
The successful operation of the fare collection computer, in con-
junction with the station fare collection control unit and the other
statior ecuipment, must be confirmed by extensive tests and review
of test results.

Safety and systems assurance program plans will be reviewed for
compliance with contract requirements and design intent. The con-
tractor's approach to providing the required data to support sched-
uled design review meetings will be examined closely. Past programs
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have suffered because this important documentation was not available
to support approval of designs in a timely manner.

For the passenger vehicle, carbody and truck stress and fatigue
analyses will be reviewed for accuracy and completeness. When the
related test procedures are submitted, they will be reviewed to
confirm that the proper high-stress points have been selected for
monitoring.

Near the completion of the design phase, the O and M manuals will be
submitted for review. These manuals have, in prior projects, been
lacking in depth and have been of limited use to the buyer for the
purpose intended. To prevent this, MRTC will closely monitor the
progress of manual preparation, much of which may be done by subcon-
tractors, to confirm that satisfactory manuals are being produced.

MRTC will utilize a proven computer-assisted system to maintain
control of and to identify approval status of all documents, draw-
ings, etc. that are submitted. A dynamic database program is used
in MRTC's computer system to assist in record keeping and tracking
submittal information. As materials are received, they are catego-
rized, described, and assigned a file number. Figure 5.1 is a sam-
ple page from the program currently in use to control documents for
the PA-4 design review. Information needed to respond te and incor-
porate data and task completion dates are also logged into the
program. When all information for a particular submittal has been
responded to/incorporated, a final disposition sign-off is recorded.
MRTC is able to generate reports on particular reviewers, vendors,
or even subject matter, depending on the needs of the user. This
program results in accurate submittal progress monitoring and record
keeping, essential to an organized procurement process.

The PSO will monitor the implementation and execution of the con-
tractor configuration control processes, which is a critical design
control process to prevent equipment from being delivered in unap-
proved configurations.

All engineering changes and value engineering proposals will be
evaluated for sound engineering practice and benefit to the Dis-
trict. It is anticipated that improvements not required by the
specification will be available as the program progresses and should
be taken advantage of by the District.

5.3 Quality Assurance

Passenger Vehicle (Task C)
Fare Collection (Task C)

The objective of a quality program is to achieve complete customer
satisfaction in a cost-effective and expedient manner. A quality
program consists of the collective documents, activities, and events
provided to confirm that a product will satisfy the specified re-
quirements. The total gquality assurance program addresses safety,
reliability, maintainability, design, quality, and documentation.
To achieve optimum results, each contractor involved must develop,
implement, and assign responsibilities for quality assurance tasks.
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Effective quality assurance monitoring will be provided through the
development and use of concise, documented procedures, instructions,
checklists, and experienced personnel. This will result in a con-
sistent, systematic process to determine that effective quality
practices are used during the manufacturing process and to verify
that the contractor and subcontractors comply with the guality stan-
dards established in the contract documents. -

MRTC will review the contractor's system assurance program plans to
confirm that description of the systems assurance work is in confor-
mance with the contract documents.

The assessment of the effectiveness and adherence to established
qualitv requirements will be documented by the generation of quar-
terly quality status reports that will identify trends and progress.
These quality status reports will be based upon the results of qual-
ity audits performed on specific elements of the quality program,
review of the contractor systems assurance analyses, reports, change
proposals, and other relevant CDRL items.

Contractor control of manufacturing, fabrication, installation,
inspection, and testing processes will be monitored to prevent ex-
cessive product defectiveness and variability, and to verify confor-
mance of the characteristics that can be verified only at the time
and point of manufacture/assembly. The PSO will provide on-site
representatives at the contractors' facilities to observe and sign
off on inspections and tests of designated critical items. Inspec-
tione will be performed in accordance with specific instructions .and
checklists, and at appropriate points in the manufacturing process,
to verify compliance with drawings, process specifications, test
specifications, and cuality standards. Procedures and forms will be
developed to document defects and noncompliance through the use of
nonconformance reports ard corrective action recuests. Sample
forms, currently in use on other programs, can be supplied upon
request.

Audits will be performed on a svstematic basis, or as warranted by
general quality trends, to determine the effectiveness of, and to
verify compliance with, the specified systems assurance requirements
imposed on contractors and subcontractors. Audits will be performed
and documented in accordance with the SCRTD Quality Assurance Review
Guidelines, using contract-specific audit checklists, with reports
distributed to the appropriate management levels.

Objective evidence of compliance with systems assurance and other
contractual requirements will be provided through the generation and
maintenance of quality records. Documentation comprising the quali-
ty records will be specifically identified and will be maintained in
the locations deemed appropriate in an organized and readily re-
trievable manner. Minimum data reguirements to be contained in
quality records will be defined to provide completeness and trace-
ability. Historv files will be established and maintained for each
individual passenger vehicle and will contain all pertinent quality
records,
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Supervision will be provided and records maintained of contractually
required follow-up services, such as retrofit programs. Records
will be maintained and will be used to assist in determining the
need for further corrective action during the acceptance or warranty
program.

The progress of the vehicle production program will be monitored to
verify that svstems assurance hold-points identified in the manufac-
turing plan are observed.

Performance of inspections, prerequisite tests, and the acceptabili-
ty of results will be reviewed to prevent further processing of
unacceptable or nonconforming materials or items. Change requests
and value engineering proposals will be reviewed to assess the po-
tential effect on systems assurance requirements. For designated
critical items, the disposition of nonconforming material will be
reviewed through participation of the material review board.

5.4 Inspection at the Contractor's Plant

Passenger Vehicle Inspection (Task D)

The PSO will establish a team of inspectors at the carbuilder's
facility that have recent experience on other similar projects,
depending on the locaticn of this procurement. The inspection pro-
cess will start during the manufacture of components for the Pueblo
vehicles and continue through the shipment of the last dependent
pair.

Components manufactured at the carbuilder's facility will be thor-
cuchly inspected prior to installation onto the vehicle. Tooling
and the first production articles will be inspected to confirm con-
figuration and acceptable guality standards. Calibration status of
test equipment will be confirmed for each test on each vehicle.

The inspection personnel will become thoroughly familiar with speci-
fication reguirements and the carbuilder's manufacturing plan, qual-
ity documentation, ané cuality orgarizatior in order to establish
inspection hold points for the vehicle. These held points will be
used to establish acceptabilitv of vehicle quality during all phases
of production. Contractor quality documentation will be reviewed at
hold points.

The methods and equipment utilized for handling and packaging will
be reviewed and inspected to confirm that component and wvehicle
quality is not compromised during handling and movement.

Quality records will be prepared and maintained for each vehicle.
Significant inspection, deficiency, and test records will be inclu-
ded in a car record book.

The vehicle components ané subsystems will be thoroughly inspected.

The following list of major items is presented to illustrate MRTC's
familiarity with points to be covered in performing inspections.
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5.4.1 Car Body Exterior: Perform complete visual inspection cover-
ing: fit, finish, logo, graphics, body configuration, door and
window configquration, front-end molding, anticlimber, decor openings,
glazing, and lights. Check door opening devices, crew steps, grab
handles, operation of head, tail, trouble, door lights, and opera-

tion of signs.

5.4.2 Car Body Interior: Check for liner fit and finish. Check
complete interior for cleanliness, loose or missing hardware, and
discoloration. Inspect all seats, stanchions, and windscreens for
cecure installation, weld gquality, and uniformity. Visually inspect
loge, graphics, equipment installation, access panels, lighting, and
HVAC diffusers. Check installation of floor covering, thresholds,
glazing, and doors. Check operation of access panels, door releas-
es, and door lights. Check seating alignment and spacing.

5.4.3 Operator Cab: Visually inspect arrangement. Check door
operation, locks, and releases. Confirm console-to-seat relation=-
ship. Visually inspect all exposed equipment. Check cab and con-
sole, 1lighting, and reading light. Check and inspect modular
components, wiring harnesses, indicators, and switches. Check side
door open/close panel and other panels. Check side window opera-
tion, HVAC diffusers, defogger/heater, ladder, isolation paddles,
sun visor, fire extinguisher hclder, glazing, key operated panel
locks, and windshield wiper. Confirm clearance and dimensions of
cabinet-mounted eguipment.

5.4.4 Car Underfloor: Confirm that all equipment is securely in-
stalled in accordance with the drawings. Inspect truck/carbody
wiring/piping interfaces for potential interference during truck and
coupler motion. Inspect wiring and piping runs. Check for chafing,
water traps, and proper installation. Check dimensions and clear-
ances for maintainability and replacement. Check door 1latches,
locks, and markings.

5.4.5 Car Construction, JIncluding Raw Materials and Structural
Elements: Visually inspect structural shapes for dimensional and
processing defects. Inspect/monitor the forming and fabrication of
structural pieces. Inspect jigging, assembly, fit-up, welding, and
finishing of car structure.

5.4.6 Castings and Machining: Monitor contractor's quality inspec-
tion of castings for vecids, thin walls, cracks, and overall casting
quality. Inspect machined surfaces for evidence of poor casting
quality. Monitor the inspection of all machining for dimensional
conformance and interchangeability.

5.4.7 Wheels, Axles, and Mounting: Inspect wheels and axles at
time of mounting, checking machiring quality, fit, anéd condition of
mating surfaces, plus overall condition and cuality of wheels and
axles, including balance records and presence/absence of laps on
wheels. Verifv pressing for proper lubricant application, pressure
build-up, and recording of information. Verify 1lubrication of
bearings. '
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5.4.8 Truck Parts and Components: Inspect for maintenance of prop-
er clearances, shimming, and binding of moving components, such as
shock absorbers. Check torque of fasteners, and installation of
wiring and air lines, as applicable.

5.4.9 Couplers and Drawbars: Verify free coupler swing, and level
and true installation of coupler carrier bars. Check smooth coupler
hook operation. Inspect couplers with gauges. Test coupler center-
ing and electric head operation. Verify trainline makeup and
lecoping.

5.4.10 Friction Brake Equipment: Verifv air tightness and quality
of equipment and piping. Inspect installation of air hoses for
absence of twists, kinks, chafing points, and for proper support.

5.4.11 Glazing: Inspect for proper type and gquality of glass.
Verify that glazing installation is watertight in car without the
use of sealant.

5.4.12 Propulsion Ecuipment: Inspect for cleanliness and wire
dress in the microprocessor cabinet, inspect all high~voltage wiring
terminations, inspect motor/gearbox installation, and inspect for
proper installation of all subassemblies and assemblies such as the
propulsion blower motor, the chopper control box, and the contactor
assemblies. Inspect wire harness support and marking of wires.

5.4.13 Doors, Door Operators, and Controls: Check for free move-
ments of doors, proper switch adjustment, and control panel opera-
tion. Mconitor door fit and finish. Dimensional checks to the
drawinas will be performed.

5.4.14 HVAC Equipment: Perform dimensional checks to the drawings.
Monitor inspection of motors and electrical control gear. Inspect
pipe preparation brazing and installation on the carbody.

5.4.15 Wire and Cable: BAudit manufacturer's receiving inspection
records. Check for insulation defects (nicks, scratches, cuts, and
depressions) on the car. Review samples for insulation thickness,
gquality, and concentricity. Check for sharp bends, correct termina-
ticns, sufficient strain relief and support, and rubbing cables on
the car.

Fare Collection Inspection {Task D)

The PSO will assiagn an inspector to the supplier's plant who has
experience in recent manufacture of similar fare collection equip-
ment. The inspector will not only inspect components and completed
assemblies, but will alsoc monitor software development.

The inspector will be thoroughly familiar with the specification
requirements and the fare collection contracter's manufacturing
plan, quality documentation, and cuality organization, so that full
inspection coverage of componernts, tooling, systems, and documenta-
tion is possible. Close contact with the project manager will be
maintained by telephore, frequent plant visits, and daily reporting.
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Test equipment calibration will be confirmed for each item of test
ecquipment used to conduct tests and inspection on assemblies and
finished equipment.

The methods and equipment utilized for handling and packaging will
be reviewed and inspected to confirm that quality of components and
assemblies will not be compromised during movement and handling.

The inspector will maintain inspecticon records for each deliverable
item of equipment and its subassemblies. A data book will be pre-
pared for each deliverable. The inspection staff will be augmented
by engineering and management personnel at timely intervals to moni-
tor progress of production, configuration management compliance,
revisions and changes, schedule compliarce, corrective action, con-
tract changes, and to verify payment certificates. The deliverable
equipment and its components and subassemblies will be thoroughly
inspected. Emphasis will be placed on items that have been trouble-
some in past procurements and would include: cabinets for fit and
finish, printed circuit beoards/modules for gquality component instal-
lation, and adeguate tie-down, transport mechanisms for Jam-free
operation, and completed assemblies for successful repetitive opera-
tions, using actual coins, bills, ard fare media.

5.5 Program Management During Manufacture

Passenger Vehicle (Task E)

A key factor for success in performing this task is the contractor's

management plan. When properly developed by the contractor and
approved by the District, the plan provides the foundation for good
program implementation. Close monitoring of progress against the

schedules in a well-prepared and realistic plan offers the best
means for assuring good contractor performance on a project.

Immediately after contract award, the Program Manager will convene
an organizational meeting with the contractor. This meeting will be
for the purpose of:

o Introducing the key personnel to be engaged in the project.

o Discussing any contract issues that may reguire clarification.

© Emphasizing key program management requirements,

o BEstablishing regulated communication channels.

o Ensuring that the contractor clearly understands the importance
of his management plan and the District's intent to thoroughly
erxamine it and assure its adequacy prior to approving it. (2
significant early pay item.)

When the contractor submits his management plan, the Program Manager

and his staff will perfrom a theorough review and make recommenda-

tions to the District relative to approval. A kev element for anal-

vsis 1is the contractor's engineering schedule and staffing plan.
There are many examples of past procurements, where failure to

SDE7185 5-9



complete engineering on schedule has been a major cause of poor or
late performance by a contractor. The PSO will ensure that the
contractor's plans for the engineering activities are adecquate,
realistic, and meet the requirements of the project. Subsequently,
the Program Manager will closely monitor progress in the early stag-
es of the program to ensure a good start in this critical activity.

Another potential source of delay to the start of manufacturing
relates to development and cualification programs for any modifica-
tions to previously proven design. The District intends to purchase
a proven vehicle to an existing design. It is unlikely that his
will be completely possible; some modifications will be necessary.
If that is the case, the schedule for the modification effort will
be thoroughly examined by the PSO for adeguacy and reality. Once a
program is agreed to with the contractor, its progress will be
closely monitored and corrective action recommended immediately if
any slippage occurs.

Routine program monitoring ard control can be accomplished by the
Program Manager's review of progress reports, payment requests,
routine correspondence, and his frequent communication with the
contractor's PM. FHowever, periodic visits by the Program Manager to
the contractor's facility ard to his subcontractors is absolutely
essential for effective program management. Such visits may ' be
frequent at the start of a program. Visits will be less frequent as
confidence in the contractor's performance and the accuracy of his
reports is achieved. When the manufacturing operations are fully
underway, PSO will have in-plant representation to provide the Pro-
gram Manager with an independent assessment of the contractor's
progress and performance.

To summarize, PSO intends to manage all program activities, includ-
ing manufacturing, by assuring the contractor has developed adequate
plans and schedules, has adequate staff and facilities, and by
closely monitoring all phases of his program for progress against
the schedule. If the contractor falls behind in any area, the Pro-
gram Manager will reguire prompt development of corrective action
plans for recovery.

5.6 Source Inspection

Passenger Vehicle (Task F)

The primarv task associated with source inspection is to assure that
quality standards are established and maintained at the vehicle {(and
fare collection if applicable) subcontractor's manufacturing facili-
ties. The prime contractor is ultimately responsible for the quali-
ty of subcontracted items. However, experience has demonstrated the
need for the prime contractor's inspection plan to be augmented by
District guality representatives. MRTC proposes %o accomplish
source inspection utilizing senior inspectors, who frequently will
visit the subcontractor, ccordinated with or accompanied by the
prime contractor. Visits will be timed to cover first procduction
assembly and tests prior to shipment of egquipment to the prime
contractor.
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It is anticipated that most major subcontractors will be U.S. sup-
pliers who are already well-known to our experienced staff. Full-
time residence at a subcontractor's plant is not anticipated, due to
the size and delivervy rate of these procurements, but resident in-
spectors can be provided during any unusual period of trouble with a
supplier if needed.

Source inspection will be scheduled so that more than one subcon-
tractor is visited on each inspection trip. The primary require-
ments for source inspection will be determinded from the prime
contractor's manufacturing and subcontracting plan, but the major
equipment items that are wusually subcontracted are: propulsion,
brakes, auxiliary electric, HVAC, trucks, and door equipment. These
subsystems will be followed closely until quality trends are estab-
lished that may allow reduced coverage by MRTC .inspectors. Source
inspectors then will monitor closely the prime contractor's source
inspection practices and quality records.

5.7 Supervision of Contractor Testing

Passenger Vehicle (Task G)
Fare Collection (Task F)

A successful test program during all phases of the procurement is
essential tc confirm that the passenger vehicle and fare collection
systems are ready to perform in revenue service, in accordance with
specified requirements. The PSO will utilize a combination of engi-
neering and quality personnel with related experience to perform
testing supervision tasks. Personnel that have developed the test-
ing specifications for A650 and A660 will assist with the task, to
ensure that the intent of the cspecification is adhered to.

The contractually required test plans and detailed test procedures
will be reviewed for compliance with specification requirements,
proper selection of test parameters, planning and scheduling, com-
plete data sheets, call-out of test fzcilities requirements and
fixtures, environmental conditions, pass/ftail criteria, test objec-
tives, test duration, test type, and test conditions. Test reports
will be reviewed and test data analvred to verify that all recuire-
ments were met. This work will supplement that dcne on test plans
and procedures during the desigrn review phase.

When confidence level testing is performed, these repetitive tests
will be observed to confirm that the contractor has achieved the
required confidence level.

Tests at the contractor's facility will be closely mcnitored. In
addition to observing test results, MRTC perscrnel will observe the
methods used to perform the tests and recommend changes where neces-
sarv. Reports will be provided to the District providing the status
of all tests.

For the passenger vehicle, tests will also be conducted at the TTC
in Pubelo, Colorado. In addition to observing performance tests,
special attention will be paid to problems that may develop during
testing. These problems will be tracked to confirm that adequate
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corrective action is implemented for production vehicles. Extensive
in-plant tests, such as water test, hipot and megger tests, and
system tests, will be monitored for conformance to approved test
procedures.

For fare collection, acceptance testing of deliverable eguipment,
such as ticket vending machines, gates, etc. will be monitored and
recorded. Of particular importance is the testing of a sample set
of station equipment at the contractor's facility. All equipment
must be functioning satisfactorily before it is shipped to the sta-
tions. After installation, station tests by the contractor will be
monitored to confirm that all the interfaces and the equipment are
functioning as required. Safety~related checks of the gate opera~
tion will receive special emphasis. Once the RCC fare collection
computer and equipment in all five stations is operational, MRTC
personnel will assist the District in monitoring reliability demon-
stration testing.

5.8 Receiving Inspection and Acceptance Testing

Passenger Vehicle (Task H)

Prior to the delivery of the first vehicles to Pueblo, the PSO will
prepare a detailed acceptance cycle plan and detalled acceptance
test procedures. These documents will cover all activities, from
deliverv to the site to final acceptance, required to confirm that
each vehicle meets the District's gquality and performance
requirements.

The vehicles will be shipped from the contractor to a designated
site at the yarde ané shops. Some minor dissassemblv of the depen-
dent pair will be required prior to shipment. PS5O inspectors will
perform an initial receiving inspection to check for shipping dam-
age. After the contractor's site team has completed reassembly of
the dependent pair, receiving inspection will be completed, and
confirmation will be made that electrical and mechanical connec-
tions are in-place and that all ecguipment is securely mounted. A
similar function will be performed at Pueblo.

Performance tests that could not be completed at PFueblo will be
accomplished at the site.

After the inspection phase is satisfactorily completed, the PSO will
monitor the modified vehicle performance tests and the vehicle per-
formance tests of each dependent pair. The PSO will monitor the
two- and four-car loaded and empty tests to confirm acceptability
to the previously approved test procedures. The PSO will ride the
vehicles, participate in the observation of meters and chart record-
ers, and make an initial determination as to the pass/fail status of
each test.

In light of the 30-day time allocated for acceptance testing, MRTC
will assist with test scheduling and coordination with other con-
tractors with respect to track, power, and train control
availability.
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After the performance tests are initially completed, it is antici-
pated that retrofits will be required and some tests reperformed.
The PSO will monitor these open tasks until completion.

During the first year of revenue service, the PSO will support the
reliability demonstration test by participating in the Incident
Evaluation Committee's review activities, review of contracter sta-
tus reports and failure analyses, and District incident reports,
The PSO will inform the District when it appears that parts or all
of the test may be failed. The PSC will critigque the changes pro-
posed by the vehicle contractor and recommend aprroval or provide
comments.

Monthly reports will be provided summarizing the PSO's activities
and the achieved MTBF/MMBF results.

After completion of all tests, the PSO will perf orm a f inal inspec-
tion before recommending acceptance by the District. The car record
books will be updated to include all activity prior to acceptance.
Testing results will be evaluated on a continuing basis and, where
appropriate, changes to equipment, maintenance procedures, or opera-
tions will' be made.

5.9 Installation Inspection

Fare Collection (Task E)

The contractor is recuvired to install all station equipment, pull
and install power and control wiring, and install the computer and
related peripherals at the RCC. Also, the contractor will have to
remove cections of the finished floor in the gate arravs to install
gates regquired for MOS-1, as well as blockouts for future installa-
tions. MRTC inspectors will be on-site whenever the contractor is
on-site.

Areas to be inspected in the station include mounting, wiring in-
stallation, leveling, completed tile werk in the gate arrav, and
filler panel installation. When the eqguipment arrives, it will be
inspected for shipping damage.

In the RCC, the installation will he closely observed, since this
element provides the 1link between fare collection equipment and
other Metro PRail systems. A PSO representative will closelv mcnitor
the installation progress vs. the schedule, review field changes,
interface between the contractor and the construction manager resi-
dent engineer, and verifyv progress payment certificates. Extra work
charges will be closely monitcred and certified.

The PSO will maintain gquality records describing the quality status
of all eguipment.
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5.10 Revenue Service Reliability Testing

Fare Collection {(Task G)

MRTC personnel with experience in reliability demonstration testing
will monitor svstem performance based upon failure data provided by
+he District. This data will be compiled and calculations made for
individual machine MTBFs and MTFs. Failure rates for the complete
MOS—-1 svstem will be calculated and trends will be developed so that
early identification of problem areas requiring contractor correc-
tive action can be made. To assist in the performance of this task,
the PSCO representative will review incident reports, contractor
failure analyses and status reports, and develop trend charts show-
ing test results. Contractor-proposed changes will be critiqued.
The District will be assisted with the review of incidental reports
for inclusion in the reliability test calculations.

5.11 Follow-up Supervision

Passenger Vehicle (Task I)
Fare Collection {Task H)

PSO representatives will monitor the program during the post-manu-
facturing phase. A prime goal will be to erable the District to
receive all the equipment, software, and services in accordance with
the contract documents for the agreed-upon price. To this end, the
PSO will recommend that the holdback of contract payments always
exceed the potential costs to the contractor to satisfactorily com-
plete the required wecrk. To assist the District in accomplishing
this goal, the PSO will! perform the tasks described below,.

o Certify the firal progress payment after confirming that all work
has been accomplished.

0o Assemble all weicht, perfcrmance, schedule compliance, and modi-
fication information and develop backup for assessment of liqui-
dated damages and/or other liability by the contractor £for the
contract damages.

© Review and inspect the contractors' and suppliers' retrofit pro-
agrams for compliance with quality ard engineering requirements.
Evaluate the effectiveness of the mecdifications and identify the
requirements for further retrofit programs.

o Evaluate the production incerporation point for design changes.
Monitor contractor adherance to configuration control procedures
during retrofit programs. Assist the District with the diagnosis
nf problems that require correction of desigr or manufacturing
defects.

0 Provide assistance to the District in the implementation of the
warranty program, including a maintenance information system,
tracking of warranty repairs, replacement of failed components,
evaluation of remedies, and meeting with the contractor's repre-
sentatives to resolve problems.
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o The PSO will support the resolution of claims filed by the Dis-

trict or the contractor. Formal reports will be prepared to
support the District's position. Change orders will be evaluated
for accuracy and reasonable cost. The PSO will evaluate and

reply to all contractor change requests,

5.12 General Program Oversight -

Passenger Vehicle (Task J)
Fare Ceocllection (Task I)

5.12.1 Progress Reports: The PS5O Project Manager will report quar-
terly to the District as to the prior quarter's actual activities
and the following quarter's planned activities. Estimated vs. actu-
al costs by month for the PSO organization will be plotted. A bar
chart that shows the project progress based upon the contractor's
work status will be provided. A status of pending engineering
changes will be included.

The PSO will closely monitor the contractor's progress and schedule.
In the event the delivery schedule appears to be in Jjeopardy, the
PS0O will recommend a top~level meeting with contractor management to
resolve the causes of problems affecting the schedule. Corrective
action will be recommended based upon the PSO staff's extensive
experience with passenger vehicle and fare collection contractors.

5.12.2 Consultant Performance Evaluation Criteria: Several factors
are important to a successful procurement management program. The
consultant's role in procurement support is defined by the scope of
services prepared by the District and the consultant's performance
relative to that scope can be measured by the following factors:

o Pudget Compliance: Consultant's estimate of tasks compared to
his actual expenditures.

o Communication With Client: The Director of SDA and his staff
must be kept current on supplier progress, schedules, and
submittales.

© Responsiveness to Client: Client direction must be implemented
promptly, with technical excellence and follow-up.

o DBE/WBE Goals: Achievemert of goals must be measured and
reported.
o Records Management: Submittals and ccorrespondence must be

promptly responded to and the status of all correspondence main-
tained and reported.

o Plant Inspection: Effectiveness of the inspection staff and the
quality program can be measured by the reduction in numbers of
supplier discreparcies.

After award of a cortract, if it is desired by the District, the PSO
will work with the District to develop a method for quantifying
these performance factors.
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MI-NT-0822 <R7-2 ORARE EQF ELECTRIC & PIFING DTAGRAN 12,00 :Theta % (-ABS248-11A :l s 2005 1 echov-85 : 17-Dec-03 i 10-Hov-85 (M6 H '
(HI-NF-0623  :LOAD CURRENY DATA-ROTARY SHITCH-MIC/CREN 06.02  cAUNMEL/AKELA 5 g  20-ect-05 | Je-0ct-05 : 02-Jan-8 :  19-Nev-i5 (6N A 7
MI-NT-0624  :LUBRICATION OF DODR TBACK :06.00  ANGLISS/IRNEA : : :  H-0ct-05 b 12-Mev-05 : I2-Daa-0é : 15-Nev-B5 (064Y o 1 I
<M1 -NT-625 :MIIES OF OU-MEERLY NIG (ra-4) 938795 102, 10 M4 ARIENS g g : : 20-0ct-05 | 25-0ct-85 : @9-Dec-BS : Il (i ] H | 1
M1-H-0626  :EPR FAILURE 06,02 :RUNMEL/ABELA : : o 2-0et-83 | 30-0ct-03 : Oé-Jam-Bd ;  LY-Nev-85 0477 W
sH1-HT-0627 :CLARIF OF PA COMMEMTS-ANTICLIMBER LD TE3) 03,82 :RRIENS g g 5 s Tct-B5 1 2-8ci-85 : 22-0ct-05 : 24-%ci-85 :M]S H] 1 I
HIHE-0620 :FAR TRNCE FATIGNE TEST OPEM JVENS LR IRIERS g : : ;o 20-0ct-85 ) 24-0ct-85 : 20-4ct-85 ; 24-0ct-05 (M2 MEN
RN :DATA OF ALUNINUN CONBEMSER FAN #7001 FAlLAHL/RICHARDS g : : N-0ct-05 1 20-0ct-85 : 16-Dec-85 : 10-Dec-B5 :07W0 H ' T S
NI-NT-0638  PROVEC-OISSIMILAR NETAL CONIACTS-1DOC/ 1 5AR 9.8 :100EMS g : g  7Nt0s ) 1Mo B-Dec8S : 10-Mov-05 (047 :SEE LI:
sHT-NT-0631 sHELD VHROUGN SEALAMY 19,00 :Lieews/ERIENS : e q : R0ct-851 23-0ct-05 : B9-Dec85 : 23-0ct -85 (D6 A
sHI-P-0432  :FRICTION ATRBBALE SYSTEN {0-4 COMPRESSON) 1200 NOMMA/TREA g : : s 20et-0% 1 19-tev-S : : 1%-Nov-85 6B H I 1
HI-NT-8413 posd SYSIEN $06.00  ANGL IS/ TRAWIA/RUNME : g g r 2-ict-05 1 20-Mov-85 : 10-Dec-85 @ 21-lev-0S (0492 TMEN
MI-NT-0434  -MIGH VOLTAGE SUITCH AN FUSE PAMEL 006 AMLA g : : : 220t-05 ] JOch-0% : M2-Pec-8S : A3-Dec-B5 (072] H' { I
NI-NE-0635  -CARDORY INTERIOR/MVAC/LIGNIING (23 DWKS) 05,08 :ADELA/VAMEA/COOL I0: : : : 23-0ct-05 | Od-Nev-B5 : 10-Dec85 : 25-Nov-05 :0708 :SEE LI:
MI-MT-0634  :PEVISED CONTROL SCNEMATIC FOR S0 100.62  ADELA/MARCHETYI : : : 2-0ct-05 ] MA-Nev-85 : Bd-lev-05 :  Od-Nev-05 il AN
HI-NT-8637 e IBE VESI PROCEDNAE FOR FLOOA STRUCIURE (05,05  FAULANL/ Thwaa/WMY: sr-2-1109 A 23105 ) Ol-Nev-85 : 10-Dec-BS : BS-Mev-BS :Y) H T
MI-NT-0430  cCARSODY LOAD VESI PROCEDURES (3 DoCS) :05.82  :IRIEMS : ] s s 23-et-85 1 23-0ct-05 : B2-)m-d 0T D' :SEE L1:
(MI-NT-D439  :CONFIG MGNT PROG/CODE 0 Fol DOC (2 DOCS) 1601 :RRMENS : 5 5  2-ct-8S ) Jl-Dec85 : 02-0ma-h : 02-)aa-8i (795 H | I
MI-NT-0640 :CARDOBY BWES (21 WES) :03.00 :VRNEA/ADELA/AMG/CA: ] : s 0050 B2-Dec-05 : [7-Dec85 : Dé-Dec-B5 :0738 SEE LI:
MI-NI-8641  :TYPE TF-26 FUSE 90X OUTLINE (I DNG) :10.02  cAMLA 997 ISR (N/3) :2 o 25-ct-05 1 GA-Nov-ES : é-Mev-8S :  26-iov-05 :0708 AN
NI-WV-0642  :FICKUP WSE INSTALL TRAC GEAR UNNT (1 WG) :10.02  :ADELA M NN : s 2-0et-85 ) Na-Nov-5 : 17-Dec-B5 : 26-Wev-B05 0704 A
SMI-NI-0643  REY SWITCN {1 W) 106.87  AMELA/RUEL H,. /| 725786 (RJIA) =0 : 24-0ct-05 § Nd-Nev-05 : 02-Jam-06 :  26-Wov-05 07070047 MEN
MNI-MT-0640  :FIRE TEST PROC. FOR FLOOA STRUCY. (2 DOC3) :03.0%  :FATTAML] IRNEA/HMT: : : : 20ct-0S | 0l-Nev-0S : D-Dec-BS : B5-Mov-0S (067 <SEE LI:
M1 -NT-064% :CARBODY & ELECT, mGS, {66 5. ) :00.00  :TRMEA/ADELAJCABAPA: g : 50ct-85 1 09-Dec-85 : 17-Dec-85 : 13-Dec-85 :0742,0782 :SEE LI:
MI-NT-0646  CARBODY & WVAC DRAMINGS (37 DNGS) 03.00  cVENEA/FAVIAH]/ADEL : : : r 250ct-05 | 12-Dec-05 : 23-Dec-85 :  lé-Dec-B5 (0758 :SEE LD
MI-MI-0647  :CORBECTION OF BRANING NUNBER :03.05  c1BMIAJFATTMNL : : g p -met-85 ) JI-%ct-0S : 09-bec-lS 101 R0 A8
sHE-NT-0640 - TRUCE FATIGNE TEST RESULTS-THAU 2,000,008 110,82 ROIEMS : : B o -0ct-95 1 250t B-Bec-B5 : 25-ici-BS ) H' 1
HIk i T} :hoct-ue 03,00 :REIENS/MELSON : P-3-1154 H ] s 25005 | Sh-Nev85 : 09-Dec-85 : M-lev-05 :0439,0645 IF8/A:
M1-HT-0458 (FATIGUE LIFE CALCULAVION OF FAD. TRACI 111,02 :ANGLISS/LInewsS g PA-0-1157 H | 7 25005 ) 07-New85 : 07-Nev-05 ; 07-Mev-05 (00 MR
H-N0-8650 :NON-DESTRUCTIVE INSPECTION PROCE PURE 11,82 :LUwwUS/ERiEns : «FAN-)-3806 H ] : 585 Yi-act-85 : @9-Dec-B5 : -dov-B5 (MM H '
H1-NY-52 sSECTIONING OF FADAICAIED IRuct 100 LINeWS/ERIENS g :PA-1-3007 H ] : B%t-95 ] Bl-tevlS : P-Dec-05 : M-Nov 85 (06D ‘MR
H1-NT-0653 .:USC'S N-130. 132,135,005 (4 Ocs.) 07.80  :FATTAH] /BICH/ABELA: 8 : : 200ct-05 ! 20-Mev-B5 : Diev-85 :  21-ev-05 04,0002 SSEE LL:
HI-NT-0454 - :RADIO EoUIPMENY 1301 :AMLA : : : : -0ct-05 ) I5-Mev-B5 : Bh-Jaa-06 :  15-Mev85 :0-100 10 :
1MI-H1-065S cSEALING CONPOUND L ADMESIVE A9.00  FATIANL WY . P 10556 H 3 2%t ! : 09-Dec-95: : 0 . A
HA1-NT-045 :EXTERION EMERGENCY L IGHY <03.0%  MOMURASTRMEA/ABELA: P-3-1150 H ] : 25-0ct-65 1 A5 20-Dec-B5 : 20-Mev-B5 :0BY A
Figure 5.1
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Section 6

COST PROPOSAL

6.1 Work Flow and Budget Plan: The figures supplied with this
section Of the proposal are designed to show two aspects of the
procurement program plan. These are the planned flow of work in the
various tasks and the budgeted manpower to be applied to each task.
The work planning has been coordinated with the procurement sched-
ules provided in the RFP. Four labor categories have been depicted,
where appropriate, on the enclosed figures. They are:

o Engineer (Eng), applicable to Engineers and Management

o Inspectors (Insp), applies to field inspection personnel
o Draftsman/Technician (D&T)

o Clerk/Word Processor (C&W).

Figure 6.1 shows the effort to be expended by the PSO on the program
during the next Annual Work Program (AWP) year. The only task sche-
duled to be started in that periocd is the procurement activities
task for the passenger vehicle. Selected subtasks are shown for
thig task in Figure 6.1. The work program is spread out on a month-
ly basis for the first year, in accordance with the requirements of
the RFP, and budgeted manpower is shown for each subtask.

Figure 6.2 provides a summary of manpower by year for the full dura-
tion of the passenger vehicle program. Figure 6.3 depicts compara-
ble estimates for fare collection procurement.

The cost proposal is based upon the information contained in Figures
6.2 and 6.3, with the 4400 forms provided for the period May 1, 1986
through April 30, 1987. The costs presented on the 4400 forms are
based upon Figure 6.1.

MRTC had previously foreseen a level of engineering support for
passenger vehicle procurement in the AWP draft submitted to the
District on March 5, 1986. This support is necessary for continuity
in responding to prospective A650 proposer gquestions and in proposal
evaluation. This proposal, responding to the District's RFP for
procurement support, overlaps our proposed AWP labor and will allow
an approximate 12 man-month reduction in the systems design vehicle
discipline as previously submitted. MRTC's selection for the pro-
curement support tasks regquired by the District's RFP will reduce
redundant technical support requirements throughout the procurement
program, which will result in significant cost savings to the
District.

SDE7185 6-1



6.2

Assumptions on Cost Projections: The cost projections shown

on Figqure 6.4 are based upon a number of assumptions:

Burden rates are not changed from those shown on MRTC's 4400

o
forms for the 1986-87 AWP.

o Travel is based on the following schedule of trips by engineers
and inspectors to suppliers' facilities:

1986 1987 1988 1989 1990 1991
0 14 44 44 44 9
Air fare has been assumed at $1,000/trip, and subsistence cost at
$600/trip. In addition, a minimal allowance for travel between
Joint Venture firm home offices and Los Angeles has been assumed.

o The major elements of other direct costs are computer services,
reproduction and printing, and postage and communications.

o Subcontractor costs have been estimated as 20 percent of Joint
Venture labor plus burden, and will meet the DBE/WBE goals of our
existing contract.

o Fixed fee is based on 9.5 percent of labor plus burden, and 2.5
percent of subcontractor costs.

SDE7185 6=-2



ENGINEERING SUPFORT SERVICES FOR PROCUREMENT

METRO RAIL TRANSIT CONSULTANTS

PASSENGER VEHICLE
Summary Manpower Allocation
{Han-Honths)
Eng = Engineer
(t¥ = Clerk/Word Processor
{ AMP Year 1985 >
e 1984 ¥ 1987 ——
TASK DESCRIPTION MAY JUNOJUL AE &P OCT NV DEC JAN FEB MAR APR
PASSENGER VEHICLE
Procuresent Support
Advertice Proposals &
Evaluate Proposals XA ARALXR RN EAARKXX KX
A. Procuresent Activities Yotal
A.1 Prepare Final RFTP Eng 1.3 1.5 3
L Specifications
A.2 (rganize/Indoctrinate Ena 1.5 1.3 3
Proposal Review Team
4.3 Participate in Pre- Eng 2 1 1 4
proposal Conference Chd g2 ? .7
A.4 Evaluate Proposals - Eng 3 3 3 3 12
Hold Proposers Meetings
Je General Prosras Eng 2 2 .2 2 2 2 p 2.2 2 2
(versight
TOTAL ™ Eng 9 9 2 1,7 1.7 2.2 27 47 42 3.2 L2 32 A
] 9 2 ) e g 3 .2 .2 2 ] 9 7

Figure 6.1
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METRO RAIL TRANSIT CONSULTANTS
ENGINEERING SUPPORT SERVICES FOR PROCUREMENT

PASSENGER VEWICLE
Summary Manpower Allocation

{Man-Manths) Eng = Engineer
Insp = Inspector -
D&T = Draftsman/Technician
Cald = Clerk/Word Processor
Calendar Year ——————= 846/87 97/88 BB/89 89/90 90/91 91/92 92/93
AWP Year ----—-—- Rl 1984198701988 1989 {199@> 19911992
Passenger VYehicle
Procurement Supporti-
Proposal/Bid tao NTP BN
Design/Manufacture MMM HMM MMM HHIIIH R N NN
First Pair to Pueblo *
Deliver Cars top LA & HHEHEMX
Acceptance Testing
Warranty Support KON HNHMRIERM NN K
TASK DESCRIPTION Program Total
A, Procurement Eng 2z 1z 34
Activities C&i .7 7
BE. Design Review Eng 1z 248 9 47
D&t 1 8 8 17
C. Suality Assurance Eng 2 @ g LY 29
Monitoring
D. Inspection at Eng 3 & & 15
Contractars Plant Insp 2 24 12 38
E. Program Managsement Eng b6 S ? & a3
During Mfg. C&l 4 b6 & & 22
F. Source Inespection Eng 8 8
(sub-suppliers) Insp 4 4 4 o
G, Supervision of Eng 3 12 21
Contractor Testing
H. Receiving InsPection
& Accertance Testing
Pueblo Eng & &
Los Angeles Eng 14 g 23
DeT 12 & 14
I. Follow-ur Services Eng & ? e 24
J. General Program Eng 2z 4 4 4 4 4 4 28
(versight C&id 1 1 1 1 1 1 b
TOTALS Eng 24 36 62 52 537 A 13 266
BY YEAR ~ —————- » Insp v 2 & 28 186 2 r} 5@
D&T "] 1 8 8 12 -} 2 33
C&id 7 5 7 4 7 1 1 28.7
TOTALS 24.7 42 83 5 0 29 14 377.7
Figure 6.2
64



METRG RAIL TRANSIT CONSULTANTS
ENGINEERING SUPPORT SERVICES FOR PROCUREMENT

FARE COLLECTION
Summary Manpower Allocation
(Man-Months)

Eng = Engineer
Insp = Inspectaor
CaW = Clerk/Word Processor
Calendar Year —-——-—-= > B4/87 B7/88 BR/BY 89/90 F@/91 F1/92 F2/93
AWP Year —————— > 198651987 341988> <1989 199851991 ><1992>
Fare Collection
Frocurement Supparti- "
Praoposal/Bid o NTP HHHUXK
Design/Manufacture HENKNKNKHANKARKRA
Install & Check Qut XX
{5 Stations, 1| Computer)
Revenur (OpPerations Date . *
Warranty Supfort HARKARRRANNN
Praogram
TASK DESCRIPTION Tatal
A. Advertise, Evaluate Eng 1 3 4
Praoposal /Bids
B. Design Development Eng 1z 13 4 29
Review CRW 2 s 4
C. Buality Assurance Eng 2 3 3 3 12
Monitoring
D. In-plant Inspection Eng 1 2 1 4
Insp 3 8 4 15
E. Installation Insp 1 P 3
Inspection
F. Testing Supervision Eng 1 3 3 H a
G. Revenue Service Eng 4 & 10
Reliability Tests
H. Follow-up SupPervision Eng & & 12
1. General PFrogram Eng . b 1.5 z 2 2 1 .1
Oversight cauW 1 1 1 1 4
TOTALS Eng 2 1.6 1.5 23 13 15 13 28.1
BY YEAR  -————- = Incsp 2 @ 3 =] 5 U 2 18
Caid 2 2 2 3 1 1 2 a8
TOTALS @ 1.6 27.5 34 19 12 13 114.1
Figure 6.3
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FIGURE €. 4

€-&

MRTC EMGIMEERING SUFPORT SERVICES FOR PROCUREMENT
! E0ST FROJECTIONS
MAH - MOMNTHS
1986 1987 1988 19839 1530 1991 1992 TUTAL

FOS | TYOMN

Erngirneer - 0Off 24 47 . & a3 7T3.5 B1.5 28.95 18.5 S DAR T O
Inspector - Off 2 2 245 i U 7.3
OGraft/Tech- Qff i 8 g 4 El 25
Li1ariosl rWh 0.7 3 10 10 = 2 3 ag. 7
Enmdinesr- Fileld 0.5 1.5 BT 1.5 19 29,9
tnspector-Field i ER 16.5 1 b0.93
Lrafr/Tech-Field 3 g
Tota! 24.7 43,6 11¢.5 123 33 485 27 431.8

LOSTS

Erg/Cff E4400 191520 224100 198450 1EE05R 71330 44939350 5764720
IRsp-0Off 0 0 1300 4508 3€EZ25 22540 b} 16875
O/T- OGff U 1E87.5 133500 13560 5437.5 SHel. D 0 42187.,%
Ller fWF T&ET.S SE29 11250 11250 30060 2250 112s 44287.5
Eng-Field 0 1 1350 40560 L2390 U550 202390 TIETO
ITnsp-Filreld 0 s 195750 7500 41629 2230 0 136123
0/7- Freld 0 0 1] 0 B437.5 SO0EZ2.,3 U 133500
SUBTOTAL -OFF ES587.5 16882342.5 292350 227700 183112,% B1112.3 3106753 IT6ETTO
SUBTOTAL-Field 9 0 17100 OS50 7T3012.5 IPIEZ .S 20¢5 “23279
BURDEM-QFF 313428,875 15174251 ST2183.,3 217413.,86 2836272,87 113070,83 T1138.,35 1263817, 4
BURDEM-Field i Y 167398 784333 1592, 25 3THYS ., 2 13049 22 16893.5
TOTAL- LABUR E3987.+5 108832.9 270450 408230 262125 113475 71325 1206045
TOTAL-EURDEN 91428,975 151712.91¢ I7T0269 .3 397964.8 J3E635.,33 151433,33 91448.55 195308492,
TOTAL -LAB+BURD 157016.48 260245, 01 E40712.3 TOE213,8 S59B760,83 270308, 3% 1E2773,89 2736937 .4
TRAVEL 5000 30000 75000 75000 75000 20000 10000 S30000
SURCOHTRACTS 33500 £5000 160008 176300 150000 3000 4030¢ £39500
OTHER DIR CO2Ts 45000 cQo00 75000 735000 730046 Ep00C S0000 4416060
TOoTAL COSTSBURDEM 24E5¢6.48 413545708 950719.9 10327143.8 ELIBTED, 33 418308.33F 263273.95S 42€e437.4
FIx»ED FEE 15300 26400 €4300 71500 g0r00 27500 16300 283300
TOTAL COST + FEE Z2E2416.48 441945,24% 1015619.9 1104243.8 3533690, 33 446408,33 2797732,355F 43509737.4



COST AND PRICE ANALYSIS

Form wpproved
ld.f_l Burens No. OeR128

executed gand submitted with proponsls in res
menit, 1

This form is o be used in lieu of FAA Fonn 2515 an provided under FAPR 2-16.260-2, it will be
rm-e to *Regquestn for Proposals,’” for the procure-

our cost BCCOURLING Syatem does not permit

snalvmin of costa an requited, contsct the purchasing oflice for further instructions.

BURCHASE AEQUEST NUMBER

MAME AnD ADORESS OF OFFERER

of DMJ.4, PBQD, KE, HWA

ietro Rail Transit Consultants, A Joint Venture

TITLE OF PROJECT

CRTD Metro Rail Project
General Consultant FY '86

(Revised)
- '87

548 S. Spring Street, Los Angeles, CA 90013 Engineering Support Services for Procurement
| €5TIMATED TQTAL
DETAIL DEICRIPTION IStRe RATE/HOUR u?u;:“r_g cosT
fltollaryy
Y, OIRECT LABDA (Sprcify)
Sr. Systems Engineer 2700 24.00 04,600
Clerical and Word Processing | 79 10.00 788
Inspector -0- 20.00 -0-
Drafter and Technician -0~ 15.00 -0-
L ‘
|
1
| !
l
TOTAL IRECT LABOR t 65,588
2. BUADEN ((hrerhend «arecify) OCPARTMENT OR COLT CENTER 1BURDEN RATE, X QASE * 1 BURDEN (B ¥°
DAL - 3Z2% of Direct Labor 1.45 20,988 i 30,433 i
PRBOD - 27% of Direct Labor : 1.38 17,709 4@;438 |
KZE -~ 27% of Direct Labor 1.42 | 17,709 - 25,147
HWA -  14% of Direct Labor 1.24420 9,182 % 11,424 |
! :
TOTAL BURDEN ¢ | . 91,444
1 DIRECT MATERIAL [
|
: i
; .
!
TOYTAL MATERIAL !
4 SPECIAL TEATING /incinding field wevi at Donerament inciadanions 1
1
TOTAL SPECIAL TESTING [ k
8 SPECIAL EQUIPHENT (/fdirect charge -speruir an Fahibis i oa rerverre) . i
4 TRAVEL /! direer charge)
A TRANSPORTATION 2,500
b. PER DICM O® SUBSSISTENCE 2,500 2, 000
TOTAL TRAVEL
T CONSULTANTS fideatity «Purpone -rule}
| r
I
TOTAL CONSULTANTS b * 7
8 SUBTONTRACTS (Specify 1n Fahibit A o rererae. 39,500 [
4 OTHEm DIRECT COITS /ipeciss 1n Fahibis B on renersr coaiain roveity covts, of anvy) \ 45 000 ‘

-]

TOTAL DIRECT COST AND BURDEN

245,538

1. GENEmaAL AND ADQMINISTRATIVE EXxPE

N3E (Rate % of iem a0,

12, TOTAL ESTIMATED COST 0 246,516
11 FIXED FEE O® PROFIT (Statr basia for amoani 1n proforal) P i5 ’900
14 TOTAL ESTIMATED COST AND FIXED FEE OR PROFIT y 262'416

FAA Form 4400-2 (3 e8! sumenscDEs Faa

FORM 33189 Figure 6.5
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anp

1y OVERRMEAD RATE AKD GENERAL AMOC ADMINISTRATIVE RATE INFORMATION

A, GOVERNMENT AUDIT PERFORMED 5 CATE OF AUDIT ACCOUNTING PERIOD COVERED
B. NAME AND ADORESS OF GOVERNMENT AGENCY MaxING AUDIT C. 0O YOUR CONTRACTE ’ﬂrO__VlDE NEGCOTIATED OVER-
Note: The rates in Item 2 are provisional rates of each LJLACL) LI NO | | YES [l yea, name

. . d Tt A
of the four joint venture firms. Substantiation fency mtgonshing ries)

is through DCAA audit.

D. tIf an GCovernment rotrs Asve beea catablished furnish the follou ing afoemation/

DEPAATMENT OR COST CENTER RATE i BASE TOTAL INDIRECT EXPENSE POOL BASE FOR TOTAL

b

184 EXMIBIT A-SUBRCONTRACY INFORMATION //f mors space nredrd, nae blank shettr, uentifying srem anmber)

MAWE AND ADOAELE OF SURCONTRAC TORIN: FACON TRACTED womN = CEOEIRIOEY
freog AMOuUMNT
Various DBE/WBE Staff Augmentation | CPFF 39,500

[l” EXMIGIT B - OTHER DIRELT COSTS (Specif. {f more srace aeeded, urr Blank sheett, identiising taem asmber .

Computer Services 10,000
Reproduction and Printing 30,000
Miscellaneous 5,000

TOTAL 45,000

— ]y

CERTIFICATE

The labor tates and overhead costn are current and other estimated contn have bren determined by generally accrpied accounting
principlen. 'Bidder tepresenta: (8} that he 7 has. " has not. emploved or tetained any company or person fother thon a full-time
bona fide employee working solely for the bidder) to sulicit or mecure his contract, and (b) that he " has, 7 has not, paid or
agreed to pay to sny compaLy of person (other than g full-timr bano fide emplnyee working solely for the bidder} any fee, comms-
mion, percentake or brokerage lee, contingent upon or tesulting from the award of this coniract, and agrees (o furnish informanon
relating to (a) and (b} sbove. an requested by the Contracung Officer. |

{Forsaterpretation of the represeniation including the term *bona fide employes,” 1oe (Code of Fedrrul Reguiations. Tule ¢4,
Part 150.) '

NUMBER OF COMTRACTCR EMPLOYEES STATE INCORPORATED IN
7 192 AMD UNDIA . ovEm go:
—ovEm TR Xovem i.002
DATE SIGNATURE AMD TITLE OF AYTHORIZED REPRESENTATIVE OF CONTRACTOR A«(
, . MW -
Wolte | fE ., (g Massger - oyt
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