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METRO RAIL TRANSIT CONSULTANTS 

I 

r4 

March 28, 1986 

Mr. Robert J. Murray 

I 
Assistant General Manager 
Transit Systems Development 
Southern California Rapid Transit District 

I 
425 South Main Street 
Los Angeles, California 90013 

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

IPurpose: Information Transmittal 

File No. POO1X003 

Dear Mr. Murray: 

Per your request of March 17, 1986, MRTC is pleased to submit six 

I 
copies of our proposal for Engineering Support Services for 
Procurement of Passenger Vehicles and Fare Collection Equipment. 

I 
MRTC possesses unique qualifications 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- 

I 

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 design 
and procurement phases of the project. 

I 

I 

I 

I 

I 

I 

I 

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. 
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We are pleased to be joined in this procurement effort by several 

I 
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. 

I 

The MRTC team offers: 

o An existing local office, presently staffed with 
experienced personnel who have a full understanding of 

I 
procurement contract requirements. 

o Resources and support in both U.S. and international 
offices. 

Ic 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. 

Ic Professional specialist available as needed. 
o An appropriate affirmative action plan and an outstand- 

ing record in the promotion of disadvantaged and women 
Ibusiness enterprises. 

We have based our manpower estimates and associated costs on your 
request for proposal and our experience on similar projects 

I 
directly related to the services of procurement of passenger 
vehicles and fare collection equipment. The resulting costs 
reflect what we consider to be a realistic level of effort to 

I 
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- 

I 

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, 

I 
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- 

I; 

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 

I 
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 

I 

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 continuity 
in responding to prospective A650 proposer questions and in 

H 
H 
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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 approximate 12 man-month reduction in the AWP 
services. MRTC's selection for the procurement support tasks 

rn 

required 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. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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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. 

METRO PAIL TRANSIT CONSULTANTS 

Howard ir. Chaliff 
Project Director 

HJC: cc 

cc: J. Christiansen 
W.J. Rhine 
J. Sandberg 
DCC (2) 
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PROPOSAL FOR ENGINEERING SUPPORT SERVICES 
FOR PROCUREMENT OF PASSENGER VEHICLE AND 

FARE COLLECTION EQUIPMENT 
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Section 1 

PROFESSIONAL QUALIFICATIONS 

1.1 NRTC Qualifications: MRTC is singularly 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 pooi of technical 
resources has made us the leaders in transit engineering. 

Over the last two decades, MRTC Joint Venture firms have been 

I 
continuously 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 

I 
our direct participation in recent programs that are directly 
similar in scope to the services solicited by the District. Our 
efforts and responsibilities for preparation of procurement specifi- 

I 

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. 

I 
MRTC offers the advantage of utilizing a broad base of personnel 
established in the Los Angeles area. Resources will be applied to 
the proposed procurement projects with a minimum of relocation and 

I 
travel expense to the District. An additional local work base 
offers the advantage to the District of specialized personnel that 
may be utilized on a part-time basis for specific tasks within their 

I 

specialty. 

As the engineer of record for both the passenger vehicle and fare 
collection equipment contracts, MRTC offers continuity between the 

I 
design, manufacture, and test phase of the procurements, without the 
risks to the District of divided responsibilities. Our resident 
staff clearly understands the design intent as well as the entire 

I 

content of the specifications and can offer the District the advan- 
tages of existing familiarization with the proposed tasks and 
minimum mobilization. 

I-The District's reauirements 
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 

I 
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 

I 
likely to he encountered, whether the manufacturer is in Europe, the 
Far East, Canada, or the U.S. 

I 

I 

1.2 DBE/WBE Qualifications: MRTC proposes to utilize DEE and WEE 
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 
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I 
procurements is highlighted in Section 3 of the proposal. A short 
Isummary of their respective qualifications follows. 

1.2.1 Unified Industries, Inc. (Ull) : Ull furnishes engineering, 

I 

technical management, and inspection services to government and 
industry. Since 1970, UlI has developed expertise in a broad range 
of disciplines, including mass transit engineering, electrical and 
electronics engineering, automated data processing, and technical 
clocumentat ion. 

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

1.2.2 Polytech, Inc.: Polytech is a large, minority-owned engi- 

neering, planning, and consulting firm established in 1969. Offices 

I 
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 

I 
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 

voting 
company of excellent talent in the field of transportation and 

transit engineering. Their expertise ranges from transportation 
studies and economic analyses to vehicle concept, engineering, 

I 
inspection, and manaqement 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 
Ian 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 

I 
Transportation Authority and the Port Authority of New York & New 
Jersey. 

I 
1.2.4 !I.A. Anderson Associates: H.A. Anderson Associates is a 

recently established Women Business Enterprise. The firm, head- 
quartered in Culver City, California, provides various consulting 

I 
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 ecuipment lists and 
specifications. 

I 

I 

I 

1 

Ms. Anderson has been involved in the transit field for almost 10 

years. Prior to establishing her own firm, she was employed by the 
transit section 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 ecuipment specifications, 
analysis of various fare collection systems, route planning, and 
scheduling. 

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

I 
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I 

I 

private sector clients in transit, urban planning, and aerospace. 

Corporate capabilities include: 

o Document control/correspondence control 
o Information management/records management 
o Configuration Management/Change Control/Design Review 

o Safety/Security/Emergency Preparedness. 

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 quality 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. 
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1.4.1 Monitor Progress: The in-plant reporting at the carbuilder's 

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, Equipment, 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 equipment 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 or. 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. 
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- - - - - - - - - - - - - - - - - - - 
MRTC PARTICIPATION IN VEHICLE PROGRAMS 

(Similar to SCRTD Requirements) 

RFP or Bid Test Recommendation Current Client 

Client Specification Evaluation Design Review Inspection Witnessing for Acceptance Status Contact 

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

BART C Cars X X x Complete K. Han 

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 

MEA Baltimore X X X X X X Complete 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 Guadalupe X X X X Active L. Miller 

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

SDE7 183 
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MRTC PARTICIPATION IN FARE COLLECTION EQUIPMENT PROGRAMS 

(Similar to SCRTD Requirements) 

Client Specification 

RFP or Bid 

Evaluation Design Review Inspection 

Test 

Witnessing 

Recommendation 

for Acceptance 

Current 

Status 

Client 

Contact 

BART San Francisco X X X X X X Complete K. Hart 

MARTA Atlanta X X X X X X Complete W. Medley 

Dade County Miami x x Complete J. Brownson 

!ffA Baltimore X X X X X X 

Essentially 

Complete P. Schmidt 

LACTC LRT X X X X X X 

Will be Bid 

in late 1986 N. Jester 

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

SDE7 183 
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Section 2 

MANAGEMENT AND OPGANIZATION 

I 
The organization established to implement the work required by the 
District's RFP will be designated as the Procurement Support Organ- 
ization (P50). The organization will be made up of three sections 

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

proposed Organization Chart for the PSO. 

I 
The Procurement Support Organization will function as a largely 
independent entity 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 
IPSO will consist only of the management and clerical staff. Other 
full-time employees will be added at the appropriate time to staff 
field positions. Other personnel required to perform the tasks 

I 
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 

IPSO are provided in Section 4 (Resumes of Key Personnel) of the 
proposal. Other cualified personnel will be available depending on 
the actual timing of program events. The PSO Program Manager will 

I 
bring staff on hoard to meet the program needs. The flexibility 
this method of operating permits, is a highly productive feature 
of a matrix-type organizational arrangement. 

IThe Program Manager will have responsibility for direct management 
of all activities of employees when they are on assignment to the 
P50. The Program Manager will report directly to the District's 

I 
Director of 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 

lof his current duties. 2.1 Organizational Responsibilities: Two ooerating sections within 

I 

the PSO are planned. They will be designated as "Engineering" and 
"Systems Assurance and Test Operation." Each section will be 
dlirected by a highly qualified senior manager with responsibility 
for the execution of the tasks assigned to their section. The task 

I 
assignments are shown on Figure 2.1. The Engineering Manager will 
have additional duties and responsibilities as Assistant Program 
Manager. 

IWhile the PSO will contain a staff organization devoted to the very 
important function of CDRL control, other re.cuired 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 an.d SCRTD will be directly between the PSO Program 
Manager and the District's Director of SDA. This channel of 
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I 
communication has been used successfully in the past for informa- 

Itional transfers related to procurement planning. 

Direct information communication channels will be established 

between the PSO Section Managers and the District's Senior SDA Staff 

I 
Managers. Contractual direction to the PSO will come through the 

Director of SDA. 

I 
2.2.2 Communication With Prime Contractors for A650, A660: The 

communications arrangement between the PSO and the prime contractors 

for A650 and A660 is more complex. There is no contractual rela- 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

tionship 

planned between MRTC and the prime contractors. Therefore, 

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 technical 

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 is 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 P50 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 P50 

Program Manager. Additionally, all day-to-day direction of the 

consultant's effort will be by the appropriate PSO Manager. 

SDE7183 2-2 



I 
2.3 Routine Management Procedures: This section of the proposal 

I 
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 systems for monitoring procurement 

progress. Requirements for scheduling are specified in the con- 
tract. The PSO will ensure that these recuirements are met and that 

I 
the contractor's scheduling systems provide the necessary interface 
data to mesh with the District's Project Control System. Timing of 
periodic status updating from the contractor will he coordinated to 
Imeet 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 delay attributable to the 

I 
buyer. This can be caused by delay in decisions by the buyer. 
Claims might also arise because the contractor feels technical 
direction is inadequate or confusing. The PSO will minimize cost 

I 
overruns by applying proven project management techniques to the 
procurements. The PSO will assign qualified, experienced project 
managers for this purpose. In addition, PSO engineering will be 
alert to value engineering possibilities throughout the contractor's 
Idesign and engineering program. 

2.3.3 Reporting Activities: The P50 will provide crua.rterly pro- 

I 
aress reports as required by the RFP. The monthly activity and 
status report of th P50 will be incorporated into the regular MRTC 
Monthly Progress Report. 

IThroughout 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, 

I 
critical items, correspondence action requirements, etc. The need 
for the reports will be determined by the Program Manager. 

I 

I 

I 

I 

I 

I 
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- - - - - - - - - - - - - - - - - - - 
MRTC PROCUREMENT SUPPORT ORGANIZATION (PSO) 

SCRTD 
Director SDA 

PSO Program Manager 
A. Sanderson 

Procurement Activities 
Contractor Management Plan Review 
Program Management During Manufacture 
Production Schedule8 
Payment Requests, Change8, Claims 

Engineering 
J.N. Brown- Design Manager/ 

Assistant Program Manager 

Proposal Evaluation 
Design Review 
Safety Program Plan 
Monitor Contractor Configuration Mgmt. 
Development and Qual. Testing 
FACI 
Test Plans, Specifications, Procedues 
S&qpliers Qualification Tests 
Weight Control Program 
Pueblo Performance Test 

Figure 2.1 
2-4 

Technical Advisors 

T. Taylor 
R. Line 
0. Brine 

CDRL Control 

Correspondence Status and Control 
Drawing Status 
COAL Status 

Systems Assurance and Test Operations 

T. Tanke- Assurance and Test Manager 

Systems Assurance Program Plans 
Quality Assurance Monitoring 
In-Plant and Source Inspections 
Acceptance Testing 
Reliability Monitoring In Revenue Service 
Retrofit Program Monitoring 
Warranty Support 
Vehicle listory and Weight Data 
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Section 3 

DBE/WBE 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 Darticipation goals 
on the Metro Rail project. 4RTC currently enjoys an existing 
contractual relationship with many 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 required to 
be performed during the procurement support program. 

3.1 Subcontractinci 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. Additional areas of participation will be 
identified as the program progresses. 

3.2 Work Methods, Contractual Interface: The subcontractors will 
maintain two-fold 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 oricrinal contract and subsecunt revisions will be 
processed 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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VEHICLES 

Proposal Evaluation 

Design Review 

inspection 

Acceptance 

Warranty 

FARE COLLECTION 

Proposal Evaluation 

Design Review 

Inepection 

Acceptance 

Warranty 

SUBCONSULTANT (DBE/WBE) SUMMARY 

Transportation Unified 
& Transit Sharon Clark* H.A. Anderson Industries 

AssocIates Inc. Assoclate8, Inc. A8sociatea Incorporated Polytech, Inc. Gw&ier Holman 

Aiso quatfied to provide document control personnel. 
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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 collection 

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 personnel, however, proposal 

space limitations necessitate that they are abbreviated. Additional informa- 

tiori 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 also be representative of the field 

personnel who will be made available 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 Engineering 

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. Krieris * 

RP. Karlen * 6. ?\ and Inspection 

P.H. Line * G.P. McCann *(Supervjsor) 

D. Allen * K.E. Kouder * 

T.C. Blaschke * S. Alexander * 

D.F. Fordharn * G.A. Grawe * 

T. McCranie C.E. Snowden - Ull 

G. Wasz C. Malatray 

C. Trnka R.D. Kochier 

D. Godley N. Ingram 

K. Fattahi W.E. Price 

D. Caudwell J.H. Graham *(polytech) 

4. Systems Engineers - Fare Collection 7. Testing 
W. Volkiner * J. Mesa 

G.E. McCoy * - Ull C. Diaz 

P.S. Brine * J.H. Graham *(polytech) 

J.T. Dowtin * Ull A. Zubor 

H.A. Anderson (HAA) 

I*Resume included 
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I 
4.1 RESUMES 

IAJan c. 

I 
Alan C. Sanderson has 30 years of broad-based experience in systems engineer- 

ing, proiect 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 

Inaval nuclear propulsion program. 

Mr. Sanderson as Manager of Procurement Engineering, at the Los Angeles Metro 

I 
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. 

I 
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 

I 
procured and the contractor's responsibilities so that the contract can be 

fairly administrated. Prepared procurement plans and developed procurement 

strategies. 

I 
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. 

I 
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. 

IMiami People Mover Project: As Manager of Systems Design, was responsible for 

the Westinghouse systems desicrn effort and for managing the engineering 

I 

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. Personally assigned as 

Iproject manager for the Atlanta Airport People Mover Project. 

Had responsibility for developing and managing the Division Field Organization 

I 
that carried cut all field operations for systems supplied by the Division. 

Field operations included installation, test, start up, and warranty support; 

and, where the contract required, operations and maintenance. 

I 
BART Pro-ect, 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 

Imake the systems operational, to client's satisfaction. 

Education: BS., Physics, Ohio State University, 1948. 

I 

I 

I 
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I 
J. Nicholas Brown 

IMr. Brown has 27 years of progressively responsible experience in project and 

engineering management, product engineering, and reliability and safety 

I 

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- 

I 
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 Bohr Industries. 

I 
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 

I 
certification. He also participated in the preliminary engineering leading to 

systems alternatives analysis, and criteria development. 

I 
Long Beach Light Rail Project: Participated in the fare collection system 

alternatives analysis. 

I 

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. 

I 
Miami and Baltimore 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. 

ILight Rail Vehicle Pro-lect, Boston, Mass: Managed the systems engineering 

reliability, in-plant inspection, warranty management and testing departments 

I 

for the procurement of Boeing Vertol articulated light rail vehicles for MBTA. 

At ROHR Industries, Chula Vista, California: Responsible for systems engi- 

neering of t.he vendor equipment, production testing, and manufacturing of 200 

IBART cars. Also managed the BAP.T and Amtrak Turboliner acceptance test team. 

At General Dynamics, San Diego: Nanaged a group responsible for failure and 

I 

reliability analysis of Atlas and Centaur missile components. 

At Westinghouse Electric Company, Baltimore, Maryland: As designer, performed 

I 

packaging design tasks for airborne radar sets. 

Education: B.S., Mechanical Engineering, University of Texas, 1958 

Management Certificate, University of Califcrnia, 1977 

IRegistration: Mechanical Engineer, California, 1984 

Professional Affiliation: American Society of Mechanical Engineers 

I 
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I 
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 

Ihas participated in various capacities follows: 

Los Angeles Metro Rail Project: As Manager of Safety, Assurance & Security, 

I 
he managed, controlled, and directed systems safety, fire/life safety, systems 

analysis, systems assurance (reliability, maintainability, availability), 

quality assurance, integrated testing, and security activities. 

IRegional Transit Program, Houston, Texas: As Manager of Program Integration, 

Assurance and Safety, he managed, controlled, and directed the groups compris- 

ing the program integration department, including: configuration management, 

I 
integrated testing, systems safety and assurance, quality assurance, and 

records and reprographics for the regional transit program in Houston. 

I 
us Department of Transportation Test Center at Pueblo, Colorado: As Manager 

of Safety, Quality Assurance and Emergency Services, he approved all designs 

of facilities, trackage, systems, and tests from a systems safety and assur- 

I 

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 

I 

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- 

I 
ty) 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 

Iassurance, and emergency services (fire, medical, security) activities. 

Green Construction Company: As Loss Prevention Manager, he directed all 

I 
safety, security, medical, fire protection, and loss prevention activities at 

the Pueblo Dam project in Pueblo, Colorado. 

I 

Wright, Inc.: As Corporate Safety Director, he was responsible for all loss 

prevention, insurance, safety, training, and personnel activities for Wright, 

Inc. in Des Moines, Iowa. Traveled throughout 17 states in viewing all 

projects, including power transmission line construction, telephone coinmuni- 

cation line construction, and facilities construction. 

Royal-Globe Insurance Company: As Loss Prevention Engineer, he supervised 

I 
safety activities for Royal-Globe Insurance Company in both its Minneapolis 

and Chicago offices. His duties included directing five safety engineers in 

Minnesota, Wisconsin, North Dakota, South Dakota, Saskatchewan, Manitoba, and 

I 

Alberta. 

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

IRegistration: Professional Engineer, California, Illinois, and Texas 

I 
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I 
Sam AZexander 

Mr. Sam Alexander has 20 years of experience in mechanical field inspection 

arid quality control, and supervision of inspection personnel. The following 

I 

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 Bucid Corn- 

I. pany, Philadelphia, Pennsylvania. 

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

I 
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, 1950 

I Lenni.s AlZen 

I 
Mr. Allen has 25 years of experience in locomotive, transit 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 

Ipower lines. A summary of projects in which he has participated in follows. 

For the MARTA, Hitachi heavy rail transit vehicles: Acted as Chief Test 

I 
Engineer both at Pueblo, Colorado, and in Japan. 

For NFTA: Performed project eriaineering for the light rail passenger vehicle 

I 

systems and represented NFTA at Pueblo for prototype vehicle testing. 

For the Caracas, Venezuela project: Prepared vehicle specification, evaluated 

bids, and made purchase recommendations. 

IAt Boeing Services, International: Directed demonstration testing program for 

MARTA, MBTA, and SOAC vehicles. 

I 
At British Rail's research department: Supported the testing of new concept 

vehicles, including the advanced passenger train, high-speed diesel locoino- 

I 

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

At Pullman Standard: Served as project engineer for manufacture and assembly 

of Amtrak bi-level cars. 

IEducation: Diploma in electrical engineering, Derby Institute of Art & 

Technology 

Theodore C. BZaschke 

I 
Mr. Blaschke has 28 years of experience, 17 years in systems engineering. of 

transit vehicles and support for procurement of components as well as inte- 

I 
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qrated 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: Lead 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 

BAPT vehicles. 

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

Patrick S. Brine 

Mr. Brine has 37 years 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. 

I 
Bus and rail networks of MARTA: Performed project 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. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

WMATA system: Provided input to the specification nd maintained close 

contact with the manufacturer to ensure proper component capability for this 

complex system. 

Also 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 years total experience, of which 3 are in installation and 
testing of automatic fare collection equipment 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.S. Navy. 

Education: High School Graduate, vocational training in electronics and corn 

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 vehicle 

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 vehicles, 

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 

Collece 

Jack H. Graham (Polytech) 

Mr. Graham has 38 years of professional experience, of which 10 are in the 

transit industry mainly in quality assurance, system assurance, and interface 

engineering technical services. A summary of applicable project experience 

follows: 

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

Houston Transit Consultants: As a Systems Assurance Specialist, developed RMA 

allocations, programs and criteria; performed various 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 PDU 
MARTA "C" Car 

WMATA 
Wheel Alignment Tests - Washington, D.C. 

Education: Numerous college, military, professional management and technical 

courses. 

I 
Gene A. Grawe 

Mr. Grawe has 35 years of experience in Quality Control, Quality Assurance & 

In-plant inspection. The following is a summary of projects that he has 

participated in various capacities. 

Miami/Baltimore vehicle procurement. At the Budd Company, Philadelphia: 

I 
Responsible for source inspection, process inspection, surveillance inspection 

and documentation of all discrepancies. 

I 

Pullman Standard: Served as Quality Planning and Product Scheduler for 

Amtrak's Superliner and served as Inspection Supervisor for the NYCTA R46 

transit cars. 

I 
St. Louis Car Co.: Served as Inspection Supervisor for the P44 NYCTA transit 

cars. 

Education: Job-related experience. 

I 

Poger Harrzson 

Mr. Harrison has 25 years of experience in the procurement, manufacture, 

testing, and installation of vehicles. Fifteen years have been devoted to all 

I 
facets of transit vehicle planning, procurement, and testing. Following is a 

summary of applicable project experience: 

I 

New York City Transit Authority: Project Director for the procurement of 825 

new P-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 

I 

built by Kawasaki, Japan. 

MARTA, Atlanta 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 

I 

of 450 Bay Area Rapid Transit (BAPT) vehicles. 

Education: B.S., Mechanical Engineering, University of Michigan 

I 
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I 
Robert P. Karlen 

IMr. 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 

I 
support for passenger vehicle and fare collection systems. Following is a 

summary of projects in which he has participated in various capacities: 

I 
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. 

I 
Miami transportation improvement program: Performed industrial design and 

human engineering for cab design, station attendant booth, and all passenger/ 

equipment interfaces, such as fare collection, security and surveillance 

Isystem, and central control. 

Australian urban passenger train project: Directed the industrial desiqri 

Iprograms. 

Budd Company, Railway Division: Performed conceptual engineering of skylounge 

I 

vehicle. 

For San Francisco Metro & MBTA, Boston: Designed passenger environment and 

visual aspects of vehicles. 

IFor Boeing Vertol and UMTA: Performed conceptual engineering and final design 

of advanced concept train (ACT-i). 

I 
For Long Island Railroad: Supervised the shop renovation of Wyer and double 

deck commuter cars. 

I 
For Northern Virginia Transport Commission and UMTA: Developed special 

interiors for the GMC transit buses. 

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

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

Kenneth E. Kouder 

I 

I 

I 

I 

1 

I 

Mr. Kouder has 22 years of experience in quality control, quality assurance, 

and procurement support activities in the transportation industry. A summary 

of applicable project experience follows. 

MARTA Project, Atlanta: Senior Quality Assurance Inspector. 

CDI Corporation, Atlanta, Georgia: Technical specialist providing interface 

between MARTA and utility companies. 

Winder Transportation Systems, Winder, Georgia: Prepared design modifications 

on mechanical and electrical installations for rapid transit vehicles. 

General Dynamics: Coordinated daily test activities for the F-ill aircraft. 
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I 
Various 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, arid systems 

engineering experience for transit vehicles and mechanical equipment, includ- 

ing design of mechanical systems, propulsion systems, and car bod. 

IPort Authority Trans Hudson (PATH), New Jersey as vehicle engineer, prepared 

specifications for the procurement of vehicles compatible with existing 

I 

vehicles. 

Los Angeles Metro Rail Project: Assisted in preparation of specification, 

design criteria, and cost estimates for comparative evaluation of alterna- 

Itives; participated in industry and design reviews. 

Performed alternatives analysis and conceptual engineering for LACTC for the 

I 

LA-LB Light Rail Study. 

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

I 

installation. 

Participated in the liqht rail system, alternatives analysis for the Orange 

County Transit District. 

IManaged the specification preparation, reflecting state-of-the-art material 

and technology selection leading to procurement of PART "C', cars. 

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

Acted as consultant to Rohr, tJMTA, and Kaiser Engineers for transit vehicle 

Idevelopment. 

Provided technical supervision during various phases of PART, system engineer- 

I 

ing, and start-up. 

Prepared specification for the MBTA and the Caracas vehicles. 

I. 

Education: P.S., Mechanical Engineerinq 
University of California, Berkeley 

IRichard H. Line 

Mr. Line is a registered professional engineer in the State of Pennsylvania 

I 
and Washington and has 22 years of professional engineering experience in 

design, procurement and testing of rapid transit vehicles. A summary of 

projects in which he has participated in various capacities follows. 

IPort Authority Trans Hudson Corp., (PATH), New Jerse': Performed technical 

review of the Kawasaki PA-4 series vehicles. 

I 
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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 (SOA) 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 Engineering, Carnegie-Mellon Institute, 

Pittsburgh 

G.P. McCann 

Mr. McCann has 22 years of experience in quality assurance and quality con- 

trol, primarily in the manufacturing and testing of aircraft and light/heavy 

rail vehicles. Following is a summary of applicable project experience: 

Miami/Baltimore joint procurement inspection for 236 Budd vehicles. 

Performed NDE Level-Il 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 

IGerald E. MeCo 

Mr. McCoy has 14 years of experience, of which 6 are six in project engineer- 

I 
ing, manufacture monitoring, quality control, installation, and acceptance 

testing activities of the fare collection system. A summary of the projects 
in which he has had diverse functions follows. 

IServes as fare collection project engineer for the Baltimore rapid transit 

system. Responsible for monitoring the manufacturing, quality control, 

1 
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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 system. 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 FAA projects for reliability evalua- 

tion of communication systems, etc. 

Education: B.S., Electrical Engineering, University of Arkansas 

Graduate Studies in Digital Electronics, Eastfield College 

W.D. Volkrner 

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 A) 

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 verifying that there are no last minute changes needed 
to the print ready specification package and the RFTP. If there are 
changes they will be incorporated and the documents quality checked 
using standard MRTC procedures, and forwarded to the District for 
readiness certification. The final printing of documents will occur 
after such certification. 

5.1.2 Proposal Review Team Indoctrination: The PSO will submit a 

recommendation 
for the makeup of the proposal review team to the 

District for approval. PSO will utilize, to the utmost, personnel 
located in the Los Angeles area, thus minimizing travel and per diem 

I 
expenses. However, if r1eeded, the Joint Venture members have avail- 
able large pooi of transit-experienced personnel to assist in the 
evaluation effort. 

IWhen the District has approved the makeup of the team, the PSO will 
arrange an indoctrination meeting for the team members. At the 
meeting, members will be provided with all documents and procedures 

I 
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 requirements will be emphasized. 

I 
Special attention will be devoted to the steps required to minimize 
possibility of protests. The need for evaluatcn checklists will be 
covered and team members will be required to prepare them for their 

I 
disciplines and submit them to the PSO in advance of the evaluation 
effort. The schedule for the actual evaluation work will be 
provided. 

I 
5.1.3 Pre-Proposal Conference: The PSO wll participate as re- 
quested in a pre-pr6posal conference. Selected experts will be 
available at the meeting to be called on as requested by the meeting 

I 
chairman. Following the meeting, the P50 will prepare replies to 
questions as requested by the District. The P50 will be prepared to 
process and distribute the written answers to questions and addenda 
(if required) 

1 5.1.4 Evaluation of Proposals: The evaluation teams will be assein- 
bled after proposals become available. All proposals will be evalu- 

for compliance with requirements, utilizing previously 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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I 
as to content or intent of the proposals will be highlighted. Each 

I 
reviewer will he 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 necessary resources will be provided to 
Imaintain the documentation on a current basis. 

The PSO will assist the District in holding meetings with proposers. 

I 
Based on the results of the meetings, the PSO will recommend changes 
to the RFP that will either enhance competition or reduce the vehi- 
cle cost. The PSO will recoirrnend which proposals should be judged 
Iacceptable 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 

I 
Bid. The ITB will indicate, by means of a proposer's unique docu- 
ment identifier, the precise version of the proposal that is accept- 
able to the District's reouirements and for which a price bid is 
Ibeing requested. 

5.1.5 Bid Evaluation: When the bids have been opened, the PSO will 

I 

assist in the evaluation of the apparent low bid. The completeness 
of the bid will be verified. The PSO 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 
Iof the conformed contract. 

5.2 Design Review 

IPassenger Vehicle (Task B) 

Fare Collection (Task B) 

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

I 
There are many factors that effect how the design review process 
should be organized and executed. Sensitivity to and experience 
with these factors are vital to a successful design review program. 

I 

Success can be defined as a proqram that is performed at reasonable 
costs, in a manner that does not dela' or add claim costs to the 
total program, and, most importantly, as one that produces quality 
equipment and software. 

I 

I 

I 

I 

I 

I 

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 objectives, which include the 
confirmation of the compatibility 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 
design for conformance with the contract documents, District re- 
quirements, the contractor's proposal (as finalized during Step I of 
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I 
the bidding process), and good design practice. Additionally, con- 

I 
tractor equipment performance at other propertis 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- 

I 
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 
Irequirements 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 
questions 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 

I 
in the technical specifications and further defined by the contrac- 
tor's plan submittals, as required by the CDRL. 

The contractor's production schedules will he reviewed for complete- 

I 
ness and accuracy, particularly with respect to the availability of 
subcontractor equipment, tooling, design and manufacturing resources 
to perform to the schedule, with adequate allowance for testing and 

I 
shipping time. If the contractor is overseas, special emphasis will 
be given to determining the adequacy of the time allowed for all 
aspects of shipping by sea. 

I 
For the passenger vehicle, the schedule of the first two pairs of 
cars for Pueblo will he reviewed to determine if adequate time is 
allowed for testing, shipment, retrofit of design modifications 

I 
resulting from testing, and refurbishment for shipment to the 
District. 

I 
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 

I 
performance and acceptance test parameters are identified. Particu- 
lar emphasis will he placed on the demonstration of contractually 
required test equipment to test the system parameters, including the 

I 
identification of faults. Test data will be analyzed to confirm 
that the test ob-iectives 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- 
lunction with the station fare collection control unit and the other 

I 
station equipment, must be confirmed by extensive tests and review 
of test results. 

I 
Safety and. systems assurance program plans will be reviewed for 
compliance with contract recmirements and design intent. The con- 

tractor's approach to providing the required data to support sched- 

1 

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, carhody 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 0 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 to 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 quality 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 ouality 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 quality 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 
civality requirements will be documented by the generation of quar- 

terly quality status reports that will identify trends and progress. 
These quality status reports will he 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 testinq 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 
of f on inspections and tests of designated critical items. Inspec- 
tions 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 quality standards. Procedures and forms will be 
developed to document. defects and noncompliance through the use of 

nonconformance reports ard corrective action requests. Sample 
forms, currently in use on other programs, can be supplied upon 
request. 

Audits will be performed on a sstematic basis, or as warranted by 
general quality trends, to determine the effectiveness of, and to 
verfy compliance with, the specified systems assurance requirements 
imposed on contractors and subcontractors. Audits will be performed 
and. documented in accordance with the SCRTI) ç'ualit' 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 requirements to he contained in 
quality records will be defined to provide completeness and trace- 
ability. History files will be established and maintained for each 
individual passenger vehicle and will contain all pertinent quality 
records. 
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I 
Supervision will he provided and records maintained of contractually 

I 
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 

I 

program. 

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

Performance of inspections, prerequisite tests, and the acceptabili- 

I 
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 

I 
critical items, the disposition of nonconforming material will be 
reviewed through participation of the material review board. 

I5.4 Inspection at the Contractor's Plant 

Passenger Vehicle Inspection (Task D) 

I 
The PSO will establish a team of inspectors at the carbuilder's 
facility that have recent experience on other similar projects, 
depending on the location of this procurement. The inspection pro- 

I 
cess will start during the manufacture of components for the Pueblo 
vehicles and continue through the shipment of the last dependent 
pair. 

I 
Components manufactured a.t the carbuilder's facility will be thor- 
oughi' inspected prior to installation onto the vehicle. Tooling 
and the first production articles will be inspected to confirm con- 

I 
figuration and acceptable quality standards. Calibration status of 
test equipment will be confirmed for each test on each vehicle. 

inspection personnel will become thoroughly familiar with speci- 
fication requirements and the carbuilder's manufacturing plan, qual- 
ity documentation, and cuality organization in order to establish 
inspection hold points for the vehicle. These hold points will be 

used 
to establish acceptability of vehicle quality during all phases 

of production. Contractor quality documentation will he reviewed at 
hold points. 

The methods and equipment utilized for handling and packaging will 
be reviewed and inspected to confirm that component and vehicle 

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 and ubsvstems 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. 

1 
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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 configuration, front-end molding, anticlimber, door 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 

secure installation, weld quality, and uniformity. Visually inspect 
logo, 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 9prator Cab: Visually inspect arrangement. Check door 
operation, locks, and releases. Confirm console-to-sea.t relation- 

ship. Visually inspect all exposed equipment. Check cab and con- 
sole, lighting, and reading light. Check and inspect modular 
components, wiring harnesses, indicators, and switches. Check side 
door open/close panel and other Ranels. Check side window opera- 

tion, HVAC diffusers, defogger/heater, ladder, isolation paddles, 
sun visor, fire extinguisher holder, glazing, key operated panel 
locks, and windshield wiper. Confirm clearance and dimensions of 

cabinet-mounted equipment. 

5.4.4 Car Underfloor: Confirm that all equipment is securely in- 

I 
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- 

I 
ances for maintainability and replacement. Check door latches, 
locks, and markings. 

I 

I 

I 

I 

I 

I 

I 

I 

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

5.4.6 Castings and Machining: Monitor contractor's quality inspec- 
tion of castings for vcids, thin walls, cracks, and overall casting 
quality. Inspect machined surfaces for evidence of poor casting 
guality. 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, and condition of 
mating surfaces, plus overall condition and quality of wheels and 
axles, including balance records and presence/absence of laps on 
wheels. Verif'r pressing for proper lubricant application, pressure 
build-up, and recording of information. Verify lubrication of 
bearings. 
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I 
5.4.8 Truck Parts and Components: Inspect for maintenance of prop- 
er clearances, shimming, and binding of moving components, such as 

I shock absorbers. Check torque of fasteners, and installation of 
wiring and air lines, as applicable. 

I 
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- 

I 
ing arid electric head operation. Verify trainline makeup and 
looping. 

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

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

5.4.12 Propulsion Equipment: Inspect for cleanliness and wire 
dress in the microprocessor cabinet, inspect all high-voltage wiring 

I 

terminations, inspect motor/gearbox installation, and inspect for 
proper installation of all suhassemblies and assemblies such as the 
propulsion blower motor, the chopper control box, and the contactor 
assemblies. Inspect wire harness support and marking of wires. 

I5.4.13 Doors, Door Operators, and Controls: Check for free move- 
ments of doors, proper switch adjustment, and control panel opera- 
tion. Monitor door fit and finish. Dimensional checks to the 

Idrawings will be performed. 

5.4.14 HVAC Equipment: Perform dimensional checks to the drawings. 

I 
Monitor inspection 5T motors and. electrical control gear. Inspect 
pipe preparation brazing and installation on the carbody. 

5.4.15 Wire and Cable: udit manufacturer's receiving inspection 

I records. Check for isulation defects (nicks, scratches, cuts, and 
depressions) on the car. Review samples for insulation thickness, 
quality, and concentricity. Check for sharp bends, correct termina- 

I 
tions, sufficient strain relief and support, and rubbing cables on 
the car. 

IFare Collection Inspection (Task D) 

The PSO will assign an inspector to the supplier's plant who has 

I 
experience in recent manufacture of similar fare collection equip- 
ment. The inspector will not only inspect components and completed 
assemblies, but will also monitor software development. 

I 
The inspector will he thoroughly familiar wit.h the specification 
requirements and the fare collection contractor's manufacturing 
plan, quality documentation, and quality organization, so that full 

I 
inspection coverage of components, tooling, systems, and documenta- 
tion is possible. Close contact with the project manager will be 
maintained by telephone, frequent plant visits, and daily reporting. 

I 
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Test equipment calibration will he confirmed for each item of test 
equipment 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 inspection records for each deliverable 
item of equipment and its suhassemblies. 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 compliance, corrective action, con- 
tract changes, and to verify payment certificates. The deliverable 
equipment and its components and subassemblies will he 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 boards/modules for quality component instal- 
lation, and adequate tie-down, transport mechanisms for jam-free 
operation, and completed assemblies for successful repetitive opera- 
tions, using actual coins, bills, and fare media. 

5.5 Program Management Durinc 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 he 
for the purpose of: 

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

a Discussing any contract issues that may require clarification. 

o Emphasizing key program management requirements. 

o Establishing regulated communication channels. 

o Ensuring that the contractor clearly understands the importance 
of his management plan and the District's intent to thoroughly 
examine it and assure its adequacy prior to approving it. (A 

significant early pay item.) 

When the contractor submits his management plan, the Program Manager 
and his staff will perfrom a thorough review and make recommenda- 
tions to the District relative to approval. A key element for anal- 
ysis is the contractor's engineering schedule and staffing plan. 
There are many examples of past procurements, where failure to 
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I 
complete engineering on schedule has been a maior cause of poor or 

late performance by a contractor. The PSO will ensure that the 

I contractor's plans for the engineering activities are adequate, 

realistic, and meet the requirements of the project. Subsequently, 

the Program Manager will closely monitor progress in the early stag- 

Ies of the program to ensure a good start in this critical activity. 

Another potential source of delay to the start of manufacturing 

I 
relates to development and cualification programs for any rnodifica- 
tions to previously proven design. The District intends to purchase 
a proven vehicle to an existing design. It is unlikely that his 

I 
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 adequacy and reality. Once a 

program is agreed to with the contractor, its progress will be 

I 
closely monitored and corrective action recommended immediately if 

any slippage occurs. 

I 
Routine program monitoring and control can be accomplished by the 

Program Manager's review of progress reports, payment requests, 
routine correspondence, and his frequent communication with the 

I 

contractor's PM. However, periodic visits by the Program Manager to 
the contractor's facility and 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 

I 
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 
Iprogress and performance. 

To summarize, PSO intends to manage all program activities, includ- 

I 
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 

I 
the schedule. If the contractor falls behind in any area, the Pro- 

gram Manager will require prompt development of corrective action 
plans for recovery. 

I5.6 Source Inspection 

Passenger Vehicle (Task F) 

IThe prny task associated with source inspection is to assure that 
quality standards are established and maintained at the vehicle (and 

I 
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 

I 
District quality representatives. MRTC proposes to accomplish 
source inspection utilizing senior inspectors, who frequently will 
visit the subcontractor, coordinated with or accompanied by the 

I 
prime cont.ractor. Visits will be timed to cover first production 
assembly and tests prior to shipment of equipment to the prime 
contractor. 

I 
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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 delivery 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 recuire- 
ments for source inspection will be determinded from the prime 
contractor's manufacturing and subcontracting plan, but the major 
equipment items that are usually subcontracted are: propulsion, 
brakes, auxiliary electric, HVLC, 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 to confirm that the passenger vehicle nd 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 specification is adhered to. 

The contractuallv 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 facilities requirements and 
fixtures, environmental conditions, pass/±ail criteria, test objec- 
tives, test duration, test type, and test conditions. Test reports 
will be reviewed and test data analyzed to verity that all require- 
ments were met. This work will supplement that done on test plans 
and procedures during the design 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 resu]ts, MRTC personnel will observe the 
methods used to perform the tests and recommend changes where neces- 
sary. Reports will he 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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I 
corrective action is implemented for production vehicles. Extensive 

I 
in-plant tests, such as water test, hipot and megger tests, and 
system tests, will be monitored for conformance to approved test 
procedures. 

I 
For fare collection, acceptance testinc of deliverable equipment, 
such as ticket vending machines, gates, etc. will be monitored and 
recorded. Of particular importance is the testing of a sample set 

I 
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 

I 
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 

I 
personnel will assist the District in monitoring reliability demon- 
stration testing. 

I5.8 Receiving Inspection and Acceptance Testing 

Passenger Vehicle (Task H) 

I 
Prior to the delivery of the first vehicles to Pueblo, the PSO will 
prepare a detailed acceptance cycle plan and detailed acceptance 
test procedures. These documents will cover all activities, from 

I 
delivery to the site to final acceptance, required to confirm that 
each vehicle meets the District's quality and performance 
requirements. 

IThe vehicles will be shipped from the contractor to a designated 
site at the yards and shops. Some minor dissassembly of the depen- 

dent pair will he required prior to shipment. PSO inspectors will 

I 
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 

I 
confirmation will be made that electrical and mechanical connec- 
tions are in-place and that all equipment is securely mounted. A 
similar function will he performed at Pueblo. 

I 
Performance tests that could not he completed at Pueblo will be 
accomplished at the site. 

I 
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 

I 
two- and four-car loaded and empty tests to confirm acceptability 
to the previously approved test procedures. The PSO will ride the 
vehicles, part.icipate in the observation of meters and chart record- 
ers, and make an initial determination as to the pass/fail status of 
Ieach test. 

In light of the 30-day time allocated for acceptance testing, MRTC 

I 
will assist with test scheduling and coordination with other con- 
tractors with respect to track, power, and train control 
availability. 

I 
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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 contractor 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 PSO will criticrne the changes pro- 
posed by the vehicle contractor and recommend approval or provide 
comments. 

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

After completion of all tests, the PSO will perform a final 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 

IFare Collection (Task E) 

The contractor is recuired to install all station equipment, pull 

I 
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 arrays to install 
gates required for MOS-1, as well as blockouts for future installa- 

I 
tions. MRTC inspectors will be on-site whenever the contractor is 
on-site. 

I 

I 

I 

I 

I 

I 

I 

reas to be inspected in the station include mounting, wiring in- 

stallation, leveling, completed tile work in the gate array, and 
filler panel installation. When the equipment arrives, it will be 
inspected for shipping damage. 

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

The PSO will maintain quality records describinq the quality status 
of all equipment. 
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I 
5.10 Revenue Service Reliability Testinq 

IFare Collection (Task G) 

MRTC personnel with experience in reliability demonstration testing 
will monitor system performance based upon failure data provided by 
the District. This data will be compiled and calculations made for 
individual machine MTBFs and MTFs. Failure rates for the complete 

I 
NOS-1 system 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, 

I 
the PSO representative will review incident reports, contractor 
failure analyses and status reports, and develop trend charts show- 
ing test results. Contractor-proposed changes will be critiaued. 
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) 

IPSO representatives will monitor the program during the post-manu- 
facturing phase. A prime goal will be to enable the District to 
receive all the equipment, software, and services in accordance with 

I 
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 corn- 

I 
plete the required work. To assist the District in accomplishing 
this goal, the PSO will perform the tasks described below. 

o Certify the final progress payment after confirming that all work 
Ihas been accomplished. 

o Assemble all weight, performance, schedule compliance, and mcdi- 

I 
fication information and develop backup for assessment of licrul- 

dated damages and/or other liability by the contractor for the 
contract damages. 

o Review and inspect the contractors' and suppliers' retrofit pro- 
grams for compliance with quality and engineering requirements. 
Evaluate the effectiveness of the modifications and identify the 
Irequirements for further retrofit prorarns. 

o Evaluate the production incorporation point for design changes. 

I 
Monitor contractor adherance to configuration control procedures 
during retrofit programs. Assist the District with the diagnosis 
of problems that require correction of design or manufacturing 

I 
defects. 

o Provide assistance to the District in the implementation of the 
warranty procram, including a maintenance information system, 

I 
tracking of warranty repairs, replacement of failed components, 
evaluation of remedies, and meeting with the contractor's repre- 
sentatives to resolve problems. 

I 
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I 
o The PSO will support the resolution of claims filed by the Dis- 

I 
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 

Ireply to all contractor change requests. 

5.12 General Program Oversight 

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

I 
5.12.1 Progress Reports: The P50 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- 

I 

al costs by month for the P50 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 jeopardy, the 
IPSO will recommend a top-level meeting with contractor management to 

resolve the causes of problems affecting the schedule. Corrective 
action will he recommended based upon the PSO staff's extensive 

I 

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

I 
o Communication With Client: The Director of SDA and his staff 

must be kept current on supplier progress, schedules, and 
submittal. 

I 

I 

I 

I 

I 

I 

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

o DBE/WBE Goals: 
reported. 

Achievement of goals must be measured and 

o Records Management: Submittals and correspondence 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 discrepancies. 

After award of a contract, if it is desired by the District, the P50 
will work with the District to develop a method for quantifying 
these performance factors. 
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- - - - - - - - - - - - - - - - - - - 
Cumulative Vendor Transmittal Report OATI: 

LrxnP1J±UJL[:# 
VENDOR : : I. : : : IIII. : : uc : 

TRANSMI TTAL TITLE : FILE : IIVI[I : COlt : IOC(*NT tV. : RAIl : tVIIN : tYIE.N : TIASNIT : 110115111 :FI11M. 

NUMBER : NO. : : NO. MENu : NO. tCIIVII RATE : SATE : lATE *0015 lISP. 

NI NT-04II PRINTER CIRCUIT SOAR) IOTA 09 07 AMIU t Oct is : 23 Oct IS NOT tO') 1*) 
:WFNTIIAI2 :TSC (11-130) MISC. ELECT. RC 110101 :09.02 ONtO : :N138 :1 : IIctIS I 25Oct15 : : 211ct IS :1421 :01(11 

:NFNT-04I3 :PIOP A LYPS-COUNTER COIUIENTS 10 ?A-NT-04t4 :1002 :05(1* : : : : I-Ict-US I 24-Oct-IS IS-Sec-IS : 25-Ott-IS :0421 :01(11 

MINI 0I4 :IIUCI FAIIUC TEST IISILJSITNSU 1,500,000) :11.07 :111(115 : : : : lii OctiS I IS-Ott-IS : 11-Oct-IS : Il-Oct-IS :05*9 :APP 

:N1111415 :P0l.YC0100NATE 51*11 III hull :0310 :IaIEMS/TUIIA/I&IIT : : : I7ictlS IS-Sec-IS : : 13-Sec-IS :0141 :APP 

:NI1T-04I IOTA 10* *IC SYSTEM :0100 :F)TIAl4I/IICHAIDS : : : : 11-Oct15 21-let-IS : I-Sec-I5 04-Nov-IS :0443 :111 

:NI1FOI? :IV*C, PRESSURE A LIAI TESTS FOl A/C SYSTEM :07.01 :FATIAbII/IICHAIDS : : : : IlictIS OS-Nov-IS : Il-Nov-IS : 07-Nov-IS :0447,0111 :545 

:NjNT-0II :CARIOIY 11A111N43 (25 I11S) :03.00 :IRNI*/AIIUISS : : : : 11Oct15 27-Nov-OS : Il-)tC-0S : 04-Sec-IS :0724 :511 LI: 
:111-111-0419 NINOSHJILS :OLIO :AIMELISS/TSNI* : :PALJ1021C :3 : ZFOcEIS 2$-Nov-IS : 10-Sec-IS : 21-Nov-IS :1691 *1(1 

:N1-NT-062l :STSENIH CAL.-COILISION POST S COR4R POST :03.02 :IIIIMS/P*DDOCE : :P*.I1-J-I0900 :1 210ct15 I SI-Oct-IS : 09-Sec-IS : IS-Nov-IS :0664 :115 

Ml 11-0621 :1001 0ftlAI1N SYSTEM PWS. (3 PwtS.) :04.01 :NOIUJIA/IINIA/AOELA: : : : 21-Oct-IS 21ov1S : 04-Sec-IS : U-Nov-IS :1111 :115 

:NI-NT-%fl :11-2 IRAtE [01 ELECTRIC I PIPING 11*44011 :12.01 :11111* :99 :IA*524llIA :1 : 2I0ctlS I 14-Nov-IS : Il-Sec-AS : 10-Nov-IS :041 :A?P 

:111-111-0623 :100) CUIRINI IOTA-ROTARY SMITCH-NIC/CIEN :04.02 :RERIIIL/ANLA : : : : 21-Oct-IS 30-Oct15 : 02-JiolA : 19-Nov-IS :1410 :0? 
:111-11-1424 :IIJIIICATION 01 5001 TRACt :04.11 :MI4LISS/TRItlA : : : : 211c1IS : 12-Nov-IS : B2-JevI : IS-Nov-IS :046? III 
:51-NT -0425 :111*1115 Cl Il-MEEtLY 514 (P0-4) 9/30/IS :S2.jI.$4:IIIE11S : : : : 21-Oct15 25-Oct15 : OSlec-IS : :NGT NI'S :11*0 
:NI11-0424 :111 1*ILUSE :04.02 :SUIII(L/A5tt* : : : : 21-Ott-IS I 30-Oct-IS : 043a-01 : I9NevlS :0171 APP 

:111-NT 0421 :Cl.UI1 Of PA C0II(NTS-ANTICI.IISEI LI TEST :13.12 :IIIEIIS : : : : fl-Ott-IS I 24-Oct-IS : 22-Ott-IS : 24Oct05 :0415 :11*0 
:111111-062) FM TMI 1*1111* TEST OPEN 1115$ :11.12 ESIENS : : : : 21Oct15 24-Oct-IS : 21-Ott-IS: 241ct-IS :1612 :A1(N 

:NINI-04 :5*1* 01 ALIIIINUII CtlII5(ISCI FAR :17.11 :FAIT*Ilt/IICSIAIIS : : : : 21-Oct-IS 1 2$-Oct-IS : 14-Sec-IS : Il-Sec-IS :0741 :515 

:NINI-0130 ;PIOTECIJSSINILAI tiM CONT*CIS-I)OC/I5AN :19.11 :III1NS : : : : fl-OtIS I jIbe-IS : 09-Sec-IS : Il-Nov-IS :1413 StE LI: 
:N1:NT_O63l :1*15 IHIOU4H SEALANT :1911 :LUIPIIS/(R((NS : : : : 22-Oct--IS 23-Ott-IS : 09-Sec-IS : 230ct15 :0405 :0?? 

:NI110432 FRICTION *1111*11 SYSTO (54 CONPtS30I) :12.01 :NO$IUIA/ilIltA : : : : 220ct1S I9NuvIS : : 19-NovIS :0634 :11*1 
:NINT-1633 :5001 SYSTEM :04.01 :AII6LIS/TRIICA/StII(: : : : flOctlS 20-Nov-IS : h-beSS : 21-Nov-IS :06fl AMEN 

:111-111-0434 :01104 VOl.1*41 SNITCh AN) 11131 P01*1 :09.04 :0011* : : : fl-Oct-IS 30Oct-IS : 02-Sec-IS : 03Sec1S :1121 

:11-1111635 CARIOSY INIIIIOI/IIVAC/II04TINI (23 51145) :03.00 :AS(LA/TRNRA/COCL1I: : : : 23Oct15 04-Nov15 : 10-Sec-IS : 25-Nov-85 :1700 :511 LI: 
:NI-NT-0436 :fVIS15 CONTROl. SC*IIAIIC 101 KSCI :10.02 :ADILA/JI*It4lh1 : : : : flOctSS I O4NsvS$ : 04*v-IS : 04-Nov-OS :0641 :01(11 

:111-NT-OIl? tIN TEST PSOCEPJRE FOR FLOOR STRUCTURE :03.05 :FAII*1h1/IINIA/IIMT: PAN-F 11021 :4 231ctI5 Oh-Nov-IS : lb-Sec-IS : OS-Nov-IS :1437 :545 

:NI-NT-0431 :CARIIIY .005 TEST PIOCESUIES (3 SOCS) :0302 ThINS : : : : 23-Oct-IS 230ctIS : 123..14 : :1101 NI'S :511 11: 
:51-NI-OIl? :CO1*14 114111 P104/CODE $101 (2 bOCS) :16.01 :1111115 : : 23-let-IS 1 31-Sec-IS : 02-Jas-$4 : 12-3ev-N :0/95 III 
:NIIT-0640 :CARI0IY *145 (21 11145) :03.00 :IRNL*/AJ(LA/*j14/CA: : : : 24-IctiS 02-bc-IS : 17-Sec-IS : 04-Sec-IS :0730 :5(1 LI: 
:NI-NT-O64I TYPE 11-24 FUSE ROY 001111* (I *14) :1002 :05(1* :991 :1563437 (I/i) :2 25Oct-I5 I S4Nov-IS : 04-Nov-IS : 24-Nov15 :0100 :0111 

:N1-NT-0442 :PICIUI 1154 INSTALL IIAC *1 (MIT (I 1114) :10.07 :*NL* :997 :1141394 :1 : 24-Oct-IS 14-Nov-IS : Il-Sec-IS : 2-Nov-I5 :1704 APP 

:NIIT1643 :111 SNITCH (I 1114) :06.02 :AS(LA/It$II1L :991 :1125716 (1/IA) :0 : 24OctIS I 11Nov15 : 02-Jev-14 : 26-Nov-IS :0101,0141 :0*11 
:111-1110444 :FIRE TEST PROC. FOR 11004 STRUCT. (2 IOCS) :03.OS :FAIIAHI/IRNIA/llM1: : : : 24-Oct-IS I Il-Nov-IS : 09-Sec-IS : IS-Nov-IS :0637 :5(1 LI: 
:NIIT-044S :CAI$OSY & ELECT. 51145. (46 5W45) :03.00 :IRNI*/A5(LA/C000PA: : : 25-Oct-IS I 09-Sec-IS : 17-Sec-IS : ISlec-IS :0742,1/52 :511 LI: 
:NINT0646 :CAR$OtT $ lINAC IIAMIN4S (37 51145) :03.00 :TINIA/FATT*III/A$(1: : 25-Oct15 : 12-Sec-IS 23-Sec-IS : I-kc-IS :0750 :511 [1: 

:111-111-0441 :COIIECJION 01 IIAMIN4 MIllER :03.05 :TIN(*/IATI*01I : : : 24Oct15 I SI-Oct-IS : IlSec1S : :1101 NI') :11*1 

:NI-NT-0641 :IRUC( IATI40I TEST RESILI5-1I*J 2,000000 :11-02 :111155 : : : : 24-Oct-IS I 25-let-IS : 19-Set-IS : 25-Oct-IS :0423 AMEN 

:NI-NI-0449 :NOCI-IJP :03.01 :RIIEI*S/NELS0* : :P*M3I154 :1 : 25-Oct-IS 0411ov15 : 09 Sec-IS : 04-Nov-IS :0610,0465 :11*1/A: 
:N1-NT-0451 :IAI14IJE LIFE CALCI**TIOP (If FAN. JR$X1 :11.02 :AII6LISS/LUIIIUS : :PAN-J-1157 :1 : 250ctS5 I 07-Nov-IS : Il-Nov-IS : 01-Nov-IS :0440 III 

:M11J-06Sh :NON-I(SIIUCTIVE INSPECTION PROCEDURE :11.02 :LUMIIUS/III(MS : :PA$-J-3I0 :0 : 25kt-IS I 31-Oct15 : 09-Sec-IS : 04-Nov15 :0634 :515 

:111-NT-kS? :SECTIONIN4 N FAIRICATII TIUCI :11-00 :LUITMUS/(RIEIIS : :P*&1-J3007 :0 : 2SOct-IS I 01-Nov-IS : 09-Sec-IS : 4-Nov-S5 :0440 :111 

:NI-N1-0653 :TSC'S M131,132,I3i,IISC (AlOeS.) :01.00 :F*IlAaIIJlhCH/AIILA: : : 21-letIS 1 20-Nov-15 04-Nov15 : 21-Moe-IS :0494,0012 :51111: 

:N1-NT-0654 :10110 EQUIPIIENI :13.01 :05(1* : : 21-OctIS I 1510,-IS : 04-Jev-I6 : IS-Nov-IS :1-100 :11*1 

NI-NI 0655 :S(A[1N4 COOVOUMS I £MSI :19.01 :IAITAIIIIHIMI : :PAN-J 10534 ; 25-Oct-IS I : IS-Sec-IS : : I 

:NFN10454 :111(11011 E1*IWNCY 114011 :0309 :NOII11A/TINIA/AJ[LA: :PANJII5O :1 : 25-Itt-IS I 2$-Nov-IS : 2$-Sec-IS : 20-Nov-IS :0439 :0?? 

Figure 5.1 
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Section 6 

COST PROPOSAL 

I 
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 

I 
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, 

Iwhere appropriate, on the enclosed figures. They are: 

o Engineer (Eng) , applicable to Engineers and Management 

1 
o Inspectors (Insp) , applies to field inspection personnel 

o Draftsman/Technician (D&T) 

Io Clerk/Word Processor (C&W). 

I 

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 period is the procurement activities 

task for the passenger vehicle. Selected suhtasks are shown for 

I 
this 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. 

IFigure 6.2 provides a summary of manpower by year for the full dura- 

tion of the passenger vehicle program. Figure 6.3 depicts compara- 

I 

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 

I 
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 questions and in proposal 

I 
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 

I 
discipline as previously submitted. MRTC's selection for the pro- 

curement support tasks required by the District's RFP will reduce 

redundant technical support requirements throughout the procurement 

program, which will result in significant cost savings to the 

IDistrict. 

I 

1 
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I 
6.2 Assumptions on Cost Projections: The cost projections shown 

Ion Figure 6.4 are based upon a number of assumptions: 

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

Iforms for the 1986-87 AWP. 

o Travel is based on the following schedule of trips by engineers 

and inspectors to suppliers' facilities: 

I1986 1987 1988 1989 1990 1991 

IAir fare has been assumed at $1,::0/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. 

I o The maior 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 

Iexisting contract. 

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

percent of subcontractor costs. 

I 

I 

I 

I 

I 

I 

n 

I 

I 

I 
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PETRO RAIL TRANSIT CONSULTANTS 

ENGINEERING 9JPPORT SERVICES FO PROCUPENT 

PASSENGER VEHICLE 

Suaary Manpower Allocation 
(Man-Months) 

Eng Engineer 

C&W Clerk/rd Processor 

(-------------------------- AP Year 1986 - -> 

1986 --- ---X---- 1987 

TASK DESCRIPTION MAY J'fr4 JUL AUG SEP OCT NOV DEC JAN FEB MAR APR 

PASSENGER VEHICLE 

Procureient Support 

Advertise Proposals 
* 

Evaluate Proposals 
xxxxxxxxxxxxxxxxxxxxxxxx 

A. Procure.ent Activities 
Total 

A.1 Prepare Final TP Eng 1.5 1.5 
3 

& Specifications 

A.2 Organize/Indoctrinate Eng 
1.5 1.5 3 

Proposal Review Tea. 

A.3 Participate in Pre- Eng 
2 1 1 

4 

proposal Conference C&4 
.3 .2 .2 .7 

A.4 Evaluate Proposals ERg 

fld Proposers Meetings 

J. General Prograa 

Oversight 

TOTAL 11 

3 3 3 3 12 

Eng .4. .4. .4. .4. .4. .4. .4. .4. .4. 4 4. 

r Lng U V 
' 

.4. 
i7 

. 

i JI ')) 
L.4. 

)_7 
4..( 

) 
/.../ 

) 
J.L 

7') 
.4.4. 

') 
4.4. 

Z) 
4.4. 

) 
4. 

C&W 0 0 0 0 0 .3 .2 .2 0 0 0 0 .7 

Figure 6.1 
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METRO RAIL TRANSIT CONSULTANTS 
ENGINEERING SUPPORT SERVICES FOR PROCUREMENT 

PASSENGER VEHICLE 
Summary Manpower Allocation 

(Man-Months) Eng = Engineer 
Insp = Inspector 
D&T = Draftsman/Technician 
C&W = Clerk/Word Processor 

Calendar Year ------ > 86/87 97/88 B8/9 89/90 90/91 91/92 92/93 
AWP Yea -------------- 1986. :1987::.1999:::.<19e9).<199O>'1991><1992:> 

Passenger Vehicle 
Procurement Support:- 

Proposal/Bid to NTP xxxxxxx 
Design/Manufacture xxxxxxxxxxxxxxx;<xxxx 
First Pair to Pueblo * 
Deliver Cars to LA & >xxxxxx 

Acceptance Testing 
Warranty Support xxxxx>xxxxxxxxxxx 

TASK DESCRIPTION Program Total 

A. Procurement Eng 22 12 34 
Activities C&W .7 .7 

B. Design Review Eng 12 26 9 47 
D&T 1 8 8 17 

C. (.uality Assurance Eng 2 9 9 9 29 
Monitoring 

D. Inspection at Eng 3 6 6 15 
Contractors Plant Insp 2 24 12 38 

E. Program Management Eng 6 12 9 6 33 
During Mfg. C&W 4 6 6 6 22 

F. Source Inspection Eng S 8 
(sub-suppliers) Insp 4 4 4 12 

G. Supervision of Eng 9 12 21 
Contractor Testing 

H. Receiving Inspection 
& Acceptance Testing 

Pueblo Eng 6 6 
Los Angeles Eng 14 9 23 

D&T 10 6 16 

I. Follow-up Services Eng 6 9 9 24 

J. General Program Eng 2 4 4 4 4 4 4 26 
Oversight C&W 1 1 1 1 1 1 6 

TOTALS Eng 24 36 62 52 57 22 13 266 
BY YEAR Insp 0 0 6 28 16 0 0 50 

D&T 0 1 8 8 10 6 0 33 
C&W .7 5 7 7 7 1 1 28.7 

TC>TALS 24.7 42 83 95 90 29 14 377.7 

Figure 6.2 
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METRO RAIL TRANSIT CONSULTANTS 
ENGINEERING SUPPORT SERVICES FOR PROCUREMENT 

FARE COLLECTION 
Summary Manpower Allocation 

(Man-Mon ths) 
Eng = Engineer 
Insp Inspector 
C&W = Clerk/Word Processor 

Calendar Year ------ > 86/87 87/88 88/89 89/90 90/91 91/92 92/93 
AWP Year '1986:><:1987><1988><1989><1990><1991><1992> 

Fare Collection 
Procurement Support: - 

Proposal/Bid to NTP >xxxx 
Design/Manufacture xx>xxxxxxxxxx>xx 
Install & Check Out xx 

(5 Stations, 1 Computer) 
Revenue Operations Date * 

Warranty Support xxxxxxxxxxxx 

Program 

TASK DESCRIPTION Total 

A. Advertise, Evaluate Eng 1 3 4 

Proposal/Bids 

B. Design Development Eng 12 13 4 29 

Review C&W 2 2 4 

C. uality Assurance Eng 3 3 3 3 12 

Moni taring 

D. In-plant Inspection Eng 1 2 1 4 

Insp 3 8 4 15 

E. Installation Insp 1 2 3 

Inspection 

F. Testing Supervision Eng 1 3 3 1 8 

G. Revenue Service Eng 4 6 10 

Reliability Tests 

H. Follow-up Supervision Eng 6 6 12 

I. General Program Eng .6 1.5 2 2 2 1 9.1 

Oversight C&W 1 1 1 1 4 

TOTALS Eng 0 1.6 1.5 23 13 16 13 88.1 

BY YEAR ------ 1:: Insp 0 0 3 8 5 2 0 18 

C&W 0 0 3 3 1 1 0 8 

TOTALS 0 1.6 775 34 19 19 13 114.1 

Figure 6.3 
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MRTC ENGINEERING SUPPORT SERVLES FOR PROCUREMENT 
COST PROJEC1 IONS 

MAN MONT HE 
1986 1981 1388 1989 1930 1991 1992 TOTAL 

PUS I I I ON 
Er.qir.eer- Off 24 .37,6 .3 73,5 61.5 26.5 18.5 324.6 

)r.pector- Off 2 2 2.5 1 0 1.5 

Draft/Tech- Off 1 8 3 5 3 25 

C.IericIIWP 0,7 5 10 10 2 1 36.7 

Er.ireer- F-ieI 0.5 1.5 8.5 1'.S 1.5 29.5 

lrspectcr-Fietd I .34 18.5 1 60.5 

C,r.ft/Tech-FieId - 8 

T.Dt.I 24.1 43.6 1105 129 09 48 27 491.8 

COSTS 

Er/Uff 64300 lu520 224100 198450 166090 71550 4.9950 876420 

lrsp-Off 0 0 4500 4500 5625 2250 0 16875 

D/T- off 0 1621,5 13500 13500 3431.5 5062.5 0 42187.5 

CIer!WF 787.5 5625 11250 11250 9000 2250 1125 41281.5 

En.-FeId 0 0 1350 4050 22950 91050 20250 79650 

'Ir,sp-FieId 0 0 1.5750 76500 41625 2250 0 136125 

D/T- Field 0 0 0 0 8437.5 5062.5 0 1.3500 

SIJBTOTAL-CIFF 655875 1088.32.5 253350 227700 189112.5 81112.5 51075 976770 

SUBTOTAL-FeI.i 0 11100 80550 7:3012,5 38362.5 20250 229275 

BURDEN-OFF -.915 151712.51 .3169,3 31741.3.6263622.83 113070.83 71138.55 1311.4 
BLIRDEN-Field I) U 16758 78933 11552.25 37595.25 ii45 224689.5 

TOTAL- LABOR 65587.5 108832.5 270450 308250 262125 119475 71:325 1206045 

TOTAL-BURDEN 91428.975 151712.51 370269.9 391963.8 3366:35,33 151433.33 91448.55 1590892.4 

TOTAL-LAB+BURO 157016,48 260545.01 640719.3 706213.8 598760.33 270908.33 162773.55 2?9;321,4 
TRAVEL 5000 3Q1QO 75000 75000 15000 20000 10000 290000 

SIJBCONTRACTS 39500 65000 160000 176500 150000 68000 40500 693500 

OTHER DIR COSTS 45000 60000 15000 75000 15000 60000 50000 440000 

TOTAL COST+BIJROEN 246516.48 415545.01 950719.9 1032713.8 898760.:33 418908.33 263273.55 4226431.4 
FIXED FEE 15900 26400 64900 71500 60600 27500 16500 283200 
TOTAL COST + FEE 262416.48 441945.31 1015619.9 110421.3.8 :359360,33 446408.33 279173.55 4509731.4 

FIGURE 6.4 I 
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COST AND PRICE ANALYSIS 
Foe.. .,wo,.d 

Bai4gis 8.'i.s No. O4.Rj!5 

This form is to be used in lieu of FAA Form 31 a. provided under FAPH 2-16.260-2. It will be 

executed arid sb.yisued with proposal. in response to Requests for Proposals." for the proCure- 
menl. If your coat cCOufltIflg flvtem doe. not permit 
n.iIvai. of coqts required, contact thepurchs,iiii office for further inwtruetion. 

UCMAS t0UCST NUMI(* 

A( A *00CSS C# 
tAetro Rail Transit Consultants, A Joint Venture 

of DMJ{, PBQD, KB, HWA 
548 S. Spring Street, Los Angeles, CA 90013 

rIl'LE 0 P0.I(CT 
SCRTD Metro Rail ?roject (Revised) 
General Consultant FY '86 - '87 
2ngineering Support Services for Procurement 

OfT*IL OC*IPTIOPI 
(3T1MA1E0 

0uS AT(/sO(J* 
T0AL 

tSTllATL0 COST 

I, OI*CCT LASOS (3Pell'i) 

Sr. Systems Engineer 2700 24.00 64,800 
Clerical and Word Processing 79 j 10.00 788 
Inspector -0-' 20.00 -0- 
Drafter and Technician -0- 15.00 -0- 

TOTAL DIRECT LABOR 65588 
2. S¼J*D( ((t'A$d- ,ce14(') C(øA*1W(idr C' COST CEW1* U*Ot *5T X A3( SU*OEN p 

- 32C.o of ;)irect Labor 1.45 20,988 30,433 L 

230D 27oofDirectLabor 1.38 17,709 24,438 
- 27 of DirectLabor 1.42 1 17,709 25,147 

HWA 14ofDirect Labor l.2442[ 9,182 11,424 
L 

TOTAL BURDEN 1,442 

3 CI(CT AT(U$AL 

TOTAL MATER1AL 
30 £ L r( 3- ' ('!'A '1 

TOTAL SPECIAL TESTING 

3 SPECIAL (c VIdf1 1Ff trvrs cArge-.pr*/t. ,F,A,b, 

a rsAV (If s,.rt e¼QrCe) 

a. Tsa.s0Or*t,o 2,500 
b. P(* Ot(w 0* SLJSSST('4C 2,500 5,000 

TOTAL TRAVEL 
7 COSLTATS/Idv.z.:v.p,pog,.rm:e) 

TOTAL CONSULTANTS -: 

a s cornAc'r3 F..ubti A o ret','. 39, 500 
3 0Ts * C(CT COSTS (5,e*f, . o' rr.ers., .sIp44 rosZ. eo,t,. if 5,000 

TOTAL DIRECT COST AND BURDEN 
i 

ii CEN(*AL ANOAOST*ATIV((*P(NS(ROt, %o(u.**oe. 

TOTAL ESTIMATEDCOST 246,516 

3 FlXO 0* ..orir c.sttv baa.. io' o.t 15, 90) 
TOTAL ESTIMATED COST AND FIXED FEE OR PROFIT 22,416 

FAA Forut 4400-2 $uP(RS(0t5 raa cO*w 3313-I Figure 6.5 
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I is. O'l(RPI(AD RATC AiQ G((RAL AND AOUIP STQATIv RATE INFORMATION 1 
A. GOVERNMENT AUDIT PERFORMED DATE OF AUDIT ACCOUNTING PERIOD COVERED 

. NAME AND ADDRESS OF GOVERNMENT AGENCY MAKING AUDIT 

Note: The rates in Item 2 are provisional rates of each 
of the four joint venture firms. Substantiation 
is through DCAA audit. 

C. DO YOUR CONTRACTS PROVIDE NEGOTIATED OVER- 
° RATES' NO E YES (If,a. sae 

Aticy (fOI&.GIMif 5tJ) 

0. (II 'ij' (,O%f e'%I ?QI,S Aot b.'i establssAed tr'a'i gA foJ10 s,i ivfneaic:ioi, 

DEPARTMENT OR COST CENTER RAT( AS( TOTAL INDIRECT EXPENSE POOL RASE FOR TOTAL 

I 

____________ I ____ I _______ __________ 
__________________________ I ___________ _______ 

ç, tXiiIP1' A .5u5C0p4rmACT NFORMATIQN (If mo', ipsc, ..à.d. a, bLg',A ,e,ti, i4..t'f,i 

I ____________________________________________ _________________________________ _________ ___________________ 

P4Ah1 AaO ADONCtI OY $IJSCOa tSAC 1ONII IUSCOP.d1'mAC Ito *o.' 

Various DBE/WBE Staff Augmentation CPFF 39,500 

I __ 
I 

¶7 (X4II T OTE C(CT COSTS (5pci(.. If mo'. rae. a.v.d. .. bioA i,,rt, i4.izi'ii t ssmè.r 

Computer Services 10,000 
Reproduction and Printing 30,000 

Ii1isce11aneous 
5,000 

TU?AL 45,000 

I 

I 

I 
CERTIHC ATE 

I 
The Labor rale,i and overhead Costii are current and other estimated costs have been determined b'v nersUv accepted accounting 
principle%. Hidder represents: (a) that he has, hsii not. employed or retained an cortpin. or person ioth,r tha'i a f&dI-tiinr 
borio fade reipL",ee r.irig ao!el'i t° the 6zdder to slicit or eure his conuact. and (b thai hr ha,i, has not, p.d or 

I 
agIced to pa' to any compit. or person (Other thci't !all'tiP'Ie h'iria fiac ee'.phee korAhrig ,c!r1 fir the bidJrr) any fee, coomis- 
son, percenta&r or brvker.ae fee, contingent upon or ICSU1tIrI from the award of this contract, and aees to fIrrn8h information 
relating to (al and tb) above, a requested b the Contracting Officer. 

I 
(For mt PCt:itmnn r1 the rerreseiLnsorI mric1mdmri thi' term b000 fide emp1oee. a,, (Cod, of Federul R,g1cmgwra. T&sL 4.. 

Fart /50.) 

hJi6ER OF CONTRAC' (MPLO'!tE STATE INCORPORATED IN 

I1 
A4O J'D(R OwIR IOC 

ovc ,e: 

DATE ISIL.NATLJc(ANDTITLEO, AUTI4ORIZEDREPR(SEMTATIV(OFCONTRACTOR 

I/1__' /4av(#t#j.(v rci ejF 

I 
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