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. 
Metro Rail Transit Consultants 

Metro Rail Project 

MANAGEMENT PLAN 

I. rNTROIRICTION 

Metro Rail Transit Consultants (MRTC), a joint venture of Daniel, Mann, 

Johnson, & Mendenhall.; Parsons Brinkerhoff nuade & Doluqias, Inc.; Kaiser 

Engineers (California) Corporation; and Harry Weese and Associates LTD., has 

been retained by The Southern California Rapid transit District (SCRIP) as 

the General Consultant (r,C) for the Metro Rail Project which is the Initial 

segment of the ultimate rapid transit network for the urbanized area. 

Direction of the LC. by SCRIP is through the office of the Assistant Gen- 

eral Manager fQr Transi.t System Development. 

MRTC epte.red into a contract with SCRIP on May 2, l.9R3, and work began under 

the contract on that date. The contract prescribes sErvices to be performed 

by MRTC which would advance the engineering design of the Metro Rail Project 

to between SO and 85 percent. of final design. The ëbntract also prOvides, 

subject to SCRTD's- subsequent direction,. for the completion of final design 

and the prépãratiOn of construction and procUrement contract documents, 

. 

systems procurement management and engineering services during construction. 

The contract re4Uires that MRTC develop and implement adianageflent plan 

which defines relationships, assigns responsibilities and delegates specific- 

authorities to the, Project Director alnd the various subordinate manaqers. 
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II. OBJECTIVES 

Within the context of the MRTC/SCRTJ) contract and the overall mission of 

placing the Metro Rail Project into passenger carrying services, the prin- 

cipal objectives of this management plan are: to define the roles, respon- 

sibilities, management philosophy and manaqement approach of the G.C.; to 

describe the orq4nizätional structure and managerial framework established 

to fulfill these requirements; to identify, establish and Implement the. 

mechanisms for responding to, fulfilling the needs of and comunicating 

with the SCRID; and to establish an orderly decision making Process and a 

system of work performance, supervision, coordination and reporting to 

permit early ldent4fication Or required actions and correct-ion of problem 

areas. 
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II!. THE ROLE OF THE G.C. 

The planning, desi4n and construction of a new rapid transit system repre- 

sents one of the most complex pubi Ic works programs that can be under- 

taken. The technical complexity Of the many elements of the system when 

combined with the programatic complexities introduced by federal, state 

and local funding agency requirements and When superimposed upon the 

Implementation complexities associated with the physical emplacement of a 

wholly new and continuous structure within an existing Urban environment, 

makes rapid transit system development a most formidable management task, 

DUring the last two decades, those areas of the United States that have 

exhibited the couraqe and tenacity to embark upon such new programs (Phil- 

adelphia1 New Jersey, San Francisco, Washington, D.C., Atlanta, Baltimore, 

Dade County, fla. and Los Angeles) have employed the services of consul- 

taflts to assist, augment, and supplement the agencies charged with plan- 

ning and buildnq the systems. In all cases the need for a general con- 

S 

sUltant with broad responsibilities was identified. In Los Angeles, work 

ccnnenced on the preliminary enqineerinq aspects of a rapid transit system 

In 1981 using numerOUs consultants including specialty consultants and 

three general consultants (one each for Ways & Structures, Architecture 

and SUbsystems) reporting directly to the implementing agency and respon- 

sible for the management and execution of a wide range of professional 

services to bring the deslqn to the prellmln.ary (30%) level and develop a 

preliminary cost estimate. To continue the design In a timely and coor- 

dinated manner, SCRTD defined the reqUirement for a teneral Consultant fOr 

all continuing preliminary enqineering, final design and, subject to 

subsequent direction, certain construction and prOcurementrélated activ- 
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Itles for development of the Metro Pall Project. The role of the G.C. can 

Sbe broadly defined as proyidinq to the SCRTI) the manaqément coordination 

S 

and performance of all engineering and architectural design services, con- 

tract preparation and administration, and authorized procUremsit manage- 

ment necessary to support the development and implementation of a complete 

rapid transit system. 
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IV. THE RESPUNSIRILITTES (iF NE.Jj.C. 

The fUlfillment of the G.C. ro!e necessitates a clear understanding of the 

responsibilities of the G.C. These responsibilities caIn be summarized as 

follows: 

0 To assist the SCRTP in meeting its connitment to the people of Los 

Angeles through the design of a system embodying high standards of 

passenger carrying service1 visual quality, and urban planning. 

o To fulfill the needs of the SCRTI) as reflected in the MRTC/SCRTD 

contract, and to fully satisfy the requirements of that contract. 

o To manage, direct, coordinate and execute the required work In 

accordance with approved schedules and budgets. 

o To exercise its recognized professional judgement, intitiative 

and ability. 

[1 

It was with these responsibilities in mind that the Metro Rail Transit Con- 

sUitants joint venture was formed. The joint venture. consists of four 

fins, eactc successful and respected in its field and each with backgrounds 

of varying emphasis and capabilities. All four firms share the comon goal 

of contributing their own particular capabilities In fulfillment of the 

G.C. responsibilities. The successful discharge of these responsibilities 

requires the melding of the capabilities of fhe four firms into a fully 

integrated synerqistic, and unified project teal. This is a key task among 

the many management activities required. 
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'V. MANA(EMENT.PHIIOSUPHY 

A. Approach 

As in any project, key concerns In the conduct of the program are 

achievement of the overall budget and schedule requirements while 

maintaining the quality and inteqrity of the constructed system. 

In addressing these concerns, MRTC has established a Management 

Board to delegate responsibility, to oversee the activities of the 

joint venture, and to provide, the corporate. support and direction 

necessary to achieve. the integration of the member firms. The MRTC 

Planaqement Board has tested responsibiiit9 for the administration 

and technical management of the project office in. the. Project Dir- 

ector. The Project Director is responsible. to thç Management. 

Board In much the same way as the chIef executive officer of a 

corporation is responsible tO its board of directors. The Project 

Director has established a unified team and organizational struc- 

ture for the manaqemént and conduct of the specific phase of the 

program currently being ... de'rtaken but. .adapt.able.to the. future 

fleeds of the program. In addition, the managerial framework has 

been developed to plan, measure, validate and control the work 

being performed. Subsequent chapters of this management plan deal 

In some detail with these topics' and also describe splecific dele- 

gations of aluthority and the mechanisms developed for coñinunicatinq 

with and responding to the needs of SCRTD. 
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B. SpecIal Manaqemet Tasks 

Manaqement of the G.C. and its activities Involves a wide range of 

tasks .Man of which are those. northally associated with the opera- 

tion of an architectural, enqineering and management, group of app- 

rImately 200 perSons together with more than 20 other professional 

organizations under subcontract. HOwever, an aspect of the. project 

re4uirinq special manaqement practice Is the one client-one project 

nature of the fl.C.'s activities. The MRTC exists only to fulfill 

the needs of the SCRTD on the rapid transit progralm and related act- 

ivities. This exclusive focus fpr MRTC's activities requires that 

a special level of flexibility be embodied both In the organiza- 

tional arrangements established to perform th,e work and in the 

skills of the personnel asslqned to the project offices by the ins 

ber firms and hired or transferred by the member firms splecificaily 

Sto work on the project. This flexibility is necessary to accomo- 

. 

date the varying phases Of project. work without disruptive and 

Uneconomic turnover and replacement of highly skil.led personnel. 

The needs of a project of the scope and ma4nitude of the Metro Rail 

Project *111 fl Uctuate as the project plroqressels. Thus, an import- 

ant management task is the constant review of irirnediate and future. 

project needs an4 the matching of project office pársonnel re- 

sources and home office resources to these needs. In addition, 

the continuity of involvement in the project by the many skilled 

professional and technical personnel must be fostered through con- 

tinued assignment to the project in different position's over time. 

Much depends to a large. degree upon the experience of' the personnel 
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involved, thleir motivation and job flexibility and their willing- 

ness to Undertake new assignments on the project. All of these 

attributes are important aspects of the management tasks of employee 

selection, on-the-job training and individual development and 

motivation. 

S. 
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VI. ORGANIZATIONAL STRIJCTIIRE 

A. Introduction 

The fundamental precept underlyinq the orqanlzationai structure is 

that the basic technical requirements of the project must be ser- 

vS in the most straight forward manner without regard to the cor- 

porate affiliation of any individuaL. In addition, with many months 

Of the preliminary engineering work already accomplished by the 

meiber firms under previous contractual arrangements the structure 

reflects the experience of those directly associated with that work 

and not the theories of a corporate entity new to the Project. 

Fiqure Vt-i shows the established functional structure for the pro- 

ject. This organization Is designed to accomodate the transition 

from three independent engineering efforts undertaken during pre- 

liminary design to a unified, coordinated effort which will meld 

the overall design into a system. It consists of a Project Dire- 

tor's office supported by a Management Board and six operating units. 

B. Personnel Assignment and Administration 

Personnel of each joint venture firm are assigned professional and 

technical responsibilities throughout the organization in accord- 

ance with their particular qualifications and experience. 

Likewise, administrative support positions may he filled by person- 

nel of any of the joint venture firms, such positions beinq allO- 

cated to provide equitable participation, 

- 



- ASSISTANT-GENERAL MANAGER 
FOR TRANSIT SYSTEMS DEVELOPMENT 

Overall Management 
and Direction of 
the Project 

PROJECT CONTROL 
MANAGER 

Planning 
Scheduling 
Cost Engineering 

e Cost Estimate Coordination 
Progress Reporting 

PROJECT DIRECTOR 

DEPUTY 
PROJECT DIRECTOR 

FACILITIESDESIGNMANAGEMENT 
(SUBCONTRACTS) MANAGER 

iA±ITIE DE IGNMANAGER L 

Review, Coàrdinate, Consolidate, and Finalize Management of Design Subcontractors 
Technical Direction of Design Subcontractors Preliminary Engineerihg Effort - - 

Monitoring of Subcontract Progress for Update and MaintainDesign Criteria-(Facilities), 
Conformance to Criteria, Schedule, and Cost Standard Specifications, Directive, and 

a Reporting Progress of Design Subcontracts Standard Drawings 
Technical Support of Negotiations r Technical Design Review of Station and Line 

Section. and Yard and Sháp Subcontracts 
- - Support of Rights-of-Way Acquisition Program 

- 

- Support of Utility Relocation and Other Agreements 
Preparation of Plans and Specifications for Facility 

- Systemwide Elements -i -' - - 

- - 
Facilities Cost Estimates. ------ 

-. - 

Construction Engineering and Coordination 

-- 
to Achieve Economical-Construction 

-- 

Assist District During Contract Bid and Award - 

-- 

Period in Providing Information to Bidders 
- 

Analyzing Bids, and.Recommending Awards 

I - - 

. Evaluate Design Change Proposals -. - -. 

MANAGEMENT 
BOARD 

- to Project Director 

PROJECT ADMINISTRATION 
MANAGER p 

Contract and Subcontract Administration 
Affirmative Action and MBE/WBE Compliance 
Publications and Graphics 
Office Services 
Personnel Administration 
Project Accounting - 

SYSTEM INTEGRATION MANAGER 

Update and Refine System Specification 
Update and-Maintain Design Criteria (Systemwide) 
Interface Control 

-. Operations and Maintenance Planning Support 
Configuration Management Support - 

Safety,Security. and System Assurance Support 
Design Change Control 
Design Review Coordination 
Train Performance Analysis 

- 
-. Quality Assurance - Design- - 

- 

Document Control 

SYSTEMS DESIGN MANAGER 

Update and Maintain Design Criteria tSystems) 
Preparation of Designs, Plans, and Specifications 
for Systems Elements 
Systems Cost Estimates 
Procurement Engineering and Coordination 
To Achieve Economical Procurement 

1 Assist District During Contract Bid and Award 
Period in Providing Information To Bidders, 
Analyzing Bids and Recommending Awards 
Evaluate Design Change Proposals 
Develop Systems Procurement Management Manual 

FIGURE VI-I 
FUNCTIONAL STRUCTURE 



Although all personnel assigned to the project remain on the pay- 

rolls of the individual firms, they function both administratively 

and technically under the direction of their MRTC organizational 

supervisors, regardless of firm affiliation. Administrative dir- 

ection includes assignment of work space. and equipment, approval 

of vacatidn schedules, sick leave or Other excUsed absence, appro- 

val of time cards or time sheets, authorization of overtime work, 

performance evaluation and recomendations through organizational 

channels to the Project. Director for personnel actions such as 

promotions, transfers and salary adjustments. Technical direction 

includes the assignment of work, monitoring of performance and 

approval of work output. 

C. Project Director 

SThe Project Director is responsible for mnaginq the operation of 

. 

MRIC through the six operating units headed by the Manager, Sys- 

tem flesiqn; the Manager, Facilities Design; the Manager., Facilities 

Design Management; the Manager, System Integration; the Manager, 

Project Administration; and the ManagEr, Project Control. The 

first four units are line functions and the latter two are admin- 

Istrative and control functions. The Project Director is supported 

by the Deputy Project Director who will in general, be responsible 

for day-to-day operations and coordination of the G.C. technical 

staff. 

P. Management Board 

General management of the business affairs of the joint venture is 
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vested in a Management Board composed of a principal of each of 

the firms. The Management Board establishes broad policies to at- 

tam joint venture and SCRIP objectives, allocates participation 

by the four firms and manages all financial and business affairs 

of the joint venture. The Management Board also supports the Pro. 

ject Director by providing top level advice and guidance In 

managerial, administrative and technical areas. 

E. Enqineerinq and Arc.htecture 

The engineering and architectural services are performed partly by 

the G.C. itself and partly by others under direction of the G.C. 

The. three major design groups within the G.C.., Facilities Design 

Management (subcontracts), Facilities Design, and Systems Design, 

are structured to address these different wa9s of delivering the 

services, and to reflect the differing methods customarily used 

to design equipment to be procured from manufacturers versus 

facilities to be constructed in place. 

Facilities Deslqn will be performed largely by subcontractors to 

the G.C. who are selected by the SCRIP Board of Directors. Dir.- 

ection of these subcontractor efforts is the responsibility of 

the Manager, Facilities Design Manaqement. 

Certain systemwide elements which are common to stations and guide- 

Ways, sUch as elevators, escalators, ventilation systems, graphics 

and signing and trackwork will be designed by the G.C. under dir- 

ectibn of the Manager, Facilities flesiqn. 
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The major systems hardware will be detiqhed by the G.C. under dir- 

ection of theManaqer, Systems Design. 

1. Facilities flEsiipn Manaqement 

Facilities Design Management Division is staffed with Pro- 

ject Managers, carefully selected for their relevant skills 

and experience, who are assigned to direct and monitor sub- 

contractor efforts for each facility design package. 

Each Project Manager Is responsible for meeting the estab- 

lished project qoals.for his desi4n Uhit. Included is the 

preparation of work scope, obtaining refined estimates and 

schedules for the design effort and construction cost target, 

and conduct of negotiations with the subcontractor. 

tipon satisfactory completion of neqotiatjons, the assigned 

Project Manager then becomes the subcontractor's primary 

point of contact durinq performance of the -design services. 

The Project Manager guides the subcontractor through the 

design process by promptly furnishing information on the 

basis for design and other subcontractor inquiries, resolving 

conflicts, providlnq timely and accurate direction in re- 

gard to design policy and criteria matters, and clarifyinq 

issues which arise with regard to the design services and 

design Interfaces. 

The Project Manager Is the. day-to-day technical administra- 
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tor of his assigned subcontract. He is responsible for as- 

certaininq that all required G.C. actions are taken, and for 

monitoring proqress and performance of the subcontractor by 

continuously reviewing and evaluating work for conformance 

to criteria, schedule and cost. He maintains all records 

and correspondance files pertaining to his project, chairs 

all technical meetings involving-the design effort, is res- 

ponsible for the orderly handling of schedUled submittals 

and the conduct of design reviews, and records and cornuni- 

cates all relevant information tO other functional entities 

of MRTC, SCRTP, the Subcontractor and affected agencies. 

The Project Manager provides MRTC management with approp-. 

nate reports on the peformance, progress and problem 

areas relating to his assignment. 

2. Facilities r)esiqn 

The Facilities Design Division is organized into three sub. 

groups: Enqlneering, Architecture, and Right-of-Way/Agency 

Agreements. 

Enqineering 

The Engineering sub-group., headed by the Chief Engineer, is 

comprised of enqineers and technicians In the following dis- 

ciplines: Civil, Structural, Electricil, Mechanical, tItilt- 

ties, Trackwork, Specifications, .l'eotechnical, and Construc- 

tion Separately and/or in combination, members of this group 

will perform the following activities: 
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0 Review, confirm, consolidate and publish those facil.- 

flies design criteria produced durinq the Preliminary 

Engineering Phase which cover all engineering discip- 

. 

lines involved in the Continuing Preliminary Engineer- 

Ing work. 

o Review, refine and update standard specifications for 

the materials and performance activities pertaining to 

the construction of the line segments, stations, yards 

and shops of the Metro Rail PrOject. 

o Review, confirm,, coordinate and print the engineering- 

related standard and directive drawinqs produced dur- 

Ing the Preliminary Engineering Phase which are relevant 

for Use, by the GC Subcontractor firms and equipment 

Suppliers in the preparation of their project, drawings. 

Produce additional standard and directive drawings 

deemed useful. 

o Review, confirm, consolidate and publish the criteria 

for project drawings. 

o Manage, coordinate, review and integrate the. ongoing 

engineering-related work of selected special consul-. 

tants; identify any overlaps or mismatches and make 

recosmiendatjons to the SCRTfl for revision to their 
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scopes of services. Review th specific reconinen- 

dations made by these consultants and determine that 

necessary decisions and policy inputs are made. 

o Perform design review of the prescribed engineering- 

related Milestone submittals from in-house design teams, 

desiqn subcontractors and supplier firms. Review Items 

of concern will be: conformance to established criteria; 

resolution of conflicts; verification of levels of comp- 

letion; clarity of presentation; coordination between 

drawings and specifications and also among disciplines; 

acceptable engineering details; constructability; cost 

implications; sound engineering Judgenient. 

o Conduct value engineering analyses of the proposed de- 

signs and speclflcatiorr provisions on a continuinq 

basis, using comparisons among subcontractor and sup- 

plier submittals, expert and industry advice, and r1c 

in-house experience. 

o flEvelop technical procedures for guidance of the sub- 

contractor firms toward their milestone submittals and 

for in-house use for the review process of subcontractOr 

submittal s. 
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0 Prepare drawings and specifications for systérnwide 

facility items lncludinq trackwork procurement, 

trackwork installation, ventilation facilities and 

other miscellaneous systernwide items. 

0 Undertake Support Services and Special Analyses as 

required in response to specific requests from the 

SCRTII. 

o Review plans and specifications as they are being 

developed, and advise on the selection and avail- 

ablity of labor and time requirements for install.-. 

ation and construction costs. 

o hssist In development of construction contract pack- 

ages taking into consideration such factors as the 

type. and scOpe of work to be performed,tlrne of per-. 

formance, availability of labor and material, corn- 

tnUnity relations and other pertinent criteria. 

Identify cost-effective opportunities for design! 

construct, design/fabricate/install, and joint Or 

follow-up procurement of materials, equipment, and 

subsystems. 

0 Reiew plans and specifications for proper interfac- 

mg among contracts, to avoid overlapping juris- 

dictions which would produce conflicts between con- 
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tractors, and to assign all phases of the work 

to the proper construction contract. 

o Review specifications to determine that they con- 

tam provisions for the temporary facilities nec- 

essary to enable a contractor to perform his work, 

and provisions for all of the Jobsite facilities 

necessary to enable the construction management 

personnel to perform their duties. 

o Assist the SCRTD1 requested, in the conduct of 

pre-bid conferences to Inform prospective con- 

tractors of requirements, and assist the SCRTD, 

as requested, in the evaluation of the capability 

and professional competence of prospective con- 

. 

struction contractors, conduct bid meetinqs, re- 

view abstracts and tabulation 1of.bids,..recejved 

and make recoiwnendations for award to the SCRID. 

o Provide assistance in the analysis of Value Eng- 

ineerinq proposals. 

o Coordinate and cooperate with the SCRTD's Con- 

struction Manager to evaluate. proposed design 

changes necessitated by conditions revealed 
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during construction. Arrange for and process 

all design changes to the plans and specifi- 

cations. Arranqe for and coordinate the on-site 

S 

Visits by and assistance of the GC design eni- 

lneerinq staff whenever required or requested by 

the. WRTD or the Construction Manager. 

Architecture 

The architecture sub-group, headed by the Chief Architect, 

is comprised of architects and techhicjans who will per- 

form the following activities. 

o Review, confirm andconsolidate those station-related 

facilities design criteria produced during the 

Preliminary Engineering Phase which cover all dis- 

ciplines involved in th Continuing Preliminary 

Engineering Work. 

o Review3 confirm, coordinate and print thle standard 

and directive drawings produced during the Pr- 

liminary Enqineerinq Phase which are relevant for 

use by the. GC Subcontractor firms and equipment 

sUppliers in the preparation of their project draw- 

ings. Produce additional standard and directive 

drawinqs deemed useful. 
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0 Manage, coordinéte., review and integrate the on- 

going station-related work of selected special 

consultants; identify any overlaps or mismatches 

and make recomendations to the flistrict for 

revision to their scopes of services. Review the 

specific recomendations made by these consultants 

and determine that necessary decisions and polic9 

Inputs are made. 

o Perform design reviews of the prescribed station 

architectural-related Milestone submittals from 

In-house design firms, Design Subcontractors and 

supplier firms. Review items of concern will be: 

conformance to established criteria; resolution of 

conflicts; verification of levels of cimpletidn; 

clarity of presentation; coordination between draw- 

ings and specifications and also among disciplines; 

acceptable architectural details'; constructability; 

cost implications sound architectural ,judgernent. 

o Prepare drawings and specifications for systemwide 

facilit9 items including graphics and signing, the 

central control facility, station attendants' booths, 
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escalators and elevators, and other miscellaneous 

systemwide items. 

o Undertake. Support Services and Special Analyses as 

required in response to specific requests from the 

SCRIP. 

Right-of-way and qreements 

The Right-of-way and Agreements sub-group, headed by a chief, 

is comprised of specialists in real estate, surveying, 

agency agreement development and joint development who will 

perform the followinq activities: 

o Assist the SCRIP staff in right-of-way acquisi- 

tion by establishing uniform procedures whereby de- 

sign entities may certify right-of-way requirements, 

including definition of the type of space occupancy 

desired and any apparent necessary relocations, 

o support the SCRIP in its property acquisition and 

relocation activities, inclUdinq preparation of par- 

cel descriptions, court exhibits and other materials 

and services wtiich may be required for condemnation 

proceedings. 
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o Support the SCRIP, as required, in its evaulua- 

tion of Joint fleveloprnent opportunities, and in 

its negotiations with potential developers. 

o Identify the needs for agreements between the SCRIP 

and other public and quasi-public agencies by which 

changes to the existing structures and facilities 

of others may be accomplished, as required for the 

construction of Metro Rail facilities. 

o provide technical support to the SCRIP in the prepar- 

ation of master agreements between the SCRTI) and 

major City, railroad and utility entities, estab- 

lishlnq the general terms of cost expenditure for 

design and relocation or reconstruction, treatment of 

bettermentS, credit for salvage, provisions for ser- 

vice interruptions and other related matters. 

o Monitor all surveylnq activities on behalf of MRIC 

and SCRIP. 

o Draft site-specific criteria an4 specifications for 

agreements for revision, relocation, reconstruction, 

restoration and abandonment of existing City, rail- 

road and utility structures and facilities; define 
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the apparant relocation requirements. 

o Provide technical support to the SCRIP in its neqo- 

tiation of master agreements and site specific 

agreements. 

3. Systems Design 

The Manager, S9stems Design,. is responsible for the design and 

Specification of the majority of systems hardward elements., 

procurement engineering, and coordination to achieve economical 

procurement and such support to SCRTJ) as may be required in the 

awarding of contracts for systems eauipment and installation. 

The primary equipment items consist of the rapid transit pass- 

enger vehicles, auxiliar'y vehicles, automatic train control and 

communications systems, traction power and auxiliary power 

systems., fare collection system, ventilation and other electrical 

and mechanical equipment. These systems differ from constructed 

facilities in that., with the exception of the traction power 

Installation, final design is shared by MRTC and the equip- 

ment manufacturers. 

The Systems flesign Pivision is organized into three functions: 

EquiDmerit Enqineerina, Procurement Enqineerinq and flesiqn 

Control. 

. 
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Equipment. F.ngineerina 

The Equipment Engineering function is divided into two 

sUbgroups, Systems Engineering and Vehicle Engineering. 

The Systems Engineering subqroup, headed by an Assistant 

Project Manager, is comprised of engineers and techni- 

clans in the following disciplines: Communications, Auto- 

matic train Control, Traction Power, and Auxiliary Pwer. 

The Vehicle Engineerinq sub-group, also headed by an 

Assistant Project Manager, is comprised of engineers and 

technicians in the following disciplines: Passenger 

Vehicles, Auxilliary Vehicles, Fare Collection, arid Mis- 

cellaneous Electrical and Mechanical Systems. Both Assist- 

ant Project Managers Report directly to the Manager, 

Systems flesign. Separately and/or in combination members 

of these sub-groups will perform the following activities. 

o Review, confirm, consolidate and publish the Sys- 

tents flesign Criteria. 

o RevIew, refine and update standard specifications 

for the material and performance pertaining to 

system engineering and vehicle engineering. 

o Review, confirm, coordinate and print the Systems 

Engineering related standard and directive draw- 

ings. 

. 
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0 Review, confirm, coordinate and publish system des- 

criptions. These descriptions will Include func- 

tional/performance requirements and identification 

of Interfaces with other Divisions and other system 

elements. The level of detail in each of the system 

descriptions will be such as to assist in the pre- 

paration of estimates and the preparation of draw- 

ings and specifications. 

o Provide Input for cost estimating which is planned 

to be done at 60% and R5% completion of siqineering. 

o Review and comment on the drawings prepared by other 

Divisions, subcontractors, and vendors. 

o Prepare equipment procurement coAtract. thcuments for 

the detailed design, fabrication, and, as required, 

installation of system equipment.. This will include 

CQntract packaging, selection of potential bidders 

and identification of budget and schedule constraints. 

o Coordinate all engineering activities with SCRTI) 

counterpart and provide, assistance to ScRTD on r'e- 

quest. 

,Rr'oc.u.renent Engineering 

This group, headed by an Assistant Project naqer, is 
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responsible for providing the procurement enqineerinq sup- 

port for all equipment items. In joint collaboration with 

the engineering staff, the group will perform the following 

engineering activities; 

o Develop and maintain a Procurement Management manual. 

Identify all the SCRTT) and MRTC responsibilities. 

o Review plans and specifications as they are being 

developed, and advise on the selection and availabil- 

ity of materials and availability of labor and time 

requirements for manufacture and installation. 

0 Recornend procurenent and expedite delivery of long- 

lead-time items of machinery, equipment, materials, 

and supplies needed for the project so that delivery 

is compatible with project schedule requirements. 

Make recommendations to SCRIP for transfer of such 

items to contractors and installers where applicable. 

o Assist in development of procurement and installatiOn 

contract packages taking into cOnsideration such fac- 

tors as the type and scope of work to be performed, 

time of performance, aailability of labor an.d mater- 

ial, and other possible constraints. tdentify cost- 

effective opportunities for design/construct:, design! 
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fabricate/install, and joint or follow-up procurement 

of materials, equipment, and subsystems. 

o Review plans and specifications (1) for proper Inter- 

facing among contracts, (2) to avoid overlapping 

jurisdictions which would producE conflicts between 

manufacturers and between installers and (3) to 

assign all phases of the work to theproper contract. 

o Review specifications to determine that they contain 

(1) provisIons for the temporary facilities necessary 

to enable an installation contractor to perform his 

work, and (2) provisions for all of the jobsite facil- 

ities necessary to enable the procurEment. manaqement 

Spersonnel to perforn their duties. 

n 

o Assist SCRTI), as requested, in the conduct. of pre- 

bid conferences to inform prospective contractors 

of requirements, and in the evaluation of the capabil- 

Ity and professional competance of prospective pro- 

curement and installation contractors. Conduct bid 

meetings1 review abstracts and tabulation of bids re- 

ceived and make recomendations, 

o Provide assistance in the analysis of Value. Engineer- 

ing proposals. 
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Resign Control 

The design control subgroup, headed by the Assistant Pro- 

ject Manager, Controls, is comprised of drafting, secretar- 

ial and office. staff that provide production and assistance 

to the Manager, Systems Resign. Separately and/or in 

combination, members of this group will perform the follow- 

ing activities: 

o Keep Systems Resign Manager informed on project pro- 

gress and problem areas related to cost. and schedule 

through maintenance of appropriate records and data. 

o ProvIde input to the Monthly Progress Report, Cast arid 

.Conip.arisdn Report, and project schedule. 

o Prepare priority lists of drawings and assign adequate 

drafting staff to ensUre completion of drawinqs within 

schedule constraints. 

o Monitor action items and ensure timely resolution and 

response. 

o Monitor requirements for Systems Division deliverables 

including completion schedules. 

o Supervise interface between document. productiOn group 

and Equipment Engineerinq. 
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o Prepare milestone summary reports. 

o Prepare and maintain Systems Pesian Procedure Manual. 

0 Organize and supervise the flivision's conformance. 

to centralized document control procedures. 

F. System Integration 

The System Integration flivision is organized into four sub-groups:: 

Interface Control, configuration Management, Safety, Security and 

Assurance, and Qperations and Maintenance Planning. 

Interface Control 

The Interface Control group, headed by a Supervisor - Interface Con- 

trol is comprised of Interface Engineers, Architects, and support 

staff. Separately and/or in combination members of this group will 

perform the following functions: 

o Develop procedures for Identifying and controlling colntract- 

unit-oriented physical and functional interfaces 

o Assist manaqemerit in identifying contractual interfaces and 

delineatinq internal areas of responsibility 

0 Prepare plan and procedures material for inclusion into the 

Configuration Management Plan 
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. 
o Coordinate publishing of fleslqn Crl'teria as baseline release 

o Update System Specification 

o Support the Identification and definition of policy-level 

technical Issues with major impact on design of system ele- 

ments and interfaces 

o Participate In project design review to insure compliance 

to criteria and other applicable, baseline documents and cot'- 

trol of Interfaces 

o Organize and/or participate in task force approach to 

resolution of major interfaces,' e.g., clearance., exltinq 

o Perform special analysis retated to Interfaces as required 

Configuration Management 

me. Confi4Uration Management group, headed by a Supervisor - Config- 

uration Management, is comprised of a Change Control Engineer, Docu- 

ment Control Clerks and sUpport staff. The group will perform the 

following functions: 

o Ascertain that Configuration Control requirements are In- 

cluded In each design, procurement, or installation contract. 
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0 Prepare a COnfiguration Management Plan including detailed 

procedures of operation. 

0 EstablIsh and maintain a Document Control Center. 

0 Establish a definition of a Desiqn Baseline, and control the 

configuration of this baseline. 

o Implement and administer a Policy Design Directive and a 

Change Request procedure. 

o Draft and provide administrative support to a Design Review 

Procedure. 

0 Provtde. support to other project groups as requested. 

Safety, Security ain4Assuralce 

The Safety, Security and Assurance group, headed by a Supervisor - 

Safety, Security and Assurance, is comprised of engineers and 

specialists in the discipTiries of: 

o Systems Safety 

o Fire/life Safety 

o Reliability 

0 MaIntainability 

o Human Factors 

. 
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0 TeSting 

. o Security 

S 

The. group will perform the following functions: 

0 Develop Proqram Plans for Safety Assurance, Security, 

Quality Assurance, and Safety Certification. 

o Develop design criteria relating to these disciplines. 

0 Monitor the design for compliance to criteria. 

o Participate in Fire/Life Safety and Security omittee 

meetings. 

o Prepare an Inteqräted Test Plan. 

o Perform special studies as required. 

0 AssIst. In preparation of desiqn procurement and/or 

installation contract specification material relatinq 

to these disciplines. 

Operations and Maintenance Planninq 

This group, headed by a Supervisor - Operations and Matntenance 

Planflinq, will consist of Engineers and Specialists in Operations 

and maintenance planninq and will perform the following functions: 
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o Prepare/refine/update Operations Plan 

ó Perform analysis as required to support Updating Of Opera- 

tions Plan. This will include train simulation models for 

trip times, station locations, alignments, failure recovery, 

and other related issues. 

o Complete. development of Maintenance Plan 

o Pevelop O&M cost estimates 

o Participate in design reviews for adherence to operations 

and maintenan.cle requirements and/or design practice 

o Provide operations and maintenance design support as re- 

auested 

o Assist in development of trai.nini and manual requirements for 

procurement, install or construction contracts 

o flevelop maintenance data systéth for system operation phase 

G. Project, Adrnintstration 

The Manager, Project Administration is responsible for providing 

administrative support to all technical functions of the G.C. The 

Project Administration Division is organized in two sub-groups; 
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Contracts Administration and Human Resources. The accounting func- 

tion reports dlrectl.y to. the Division Manager. 

Contracts Administration 

This sub-group, headed by a DCput9 Manager of Administration fQr 

Contracts Administration, is responsible for the negotiation and 

administration of non-technical aspects of all sUbcontracts from 

award through close-out. The Contracts Administration sub-group 

prepares procurement packages, proposal requests and solicitations; 

reviews and evaluates proposals; and procures all professional 

services except those reserved by SCRTD. This sub-group schedules, 

and coordinates the preparation of manpower estimates for the nego- 

tiation of design fees; is responsible for coordination of pre-award 

meetings; and prepares pre- and post-award documentation. 

Human Resources 

This sub-group, headed by a Deputy Manager of Administration for Human 

Resources, provides and administers a wide range of services includini 

personnel administration, recruitment, travel arrangements and employee 

relocation; affirmative action lncludinq EEC) and MBE/WBE programs; 

centralized publication services including word processing, editing, 

qraptiiçs coordination and printing; and general office services in- 

cluding mail and courier service, purchasing, conununications facilities 

and data processing. 

The Division Manager's office includes the project accounting and 

financial records function; and acts as Secretary to the Management 

Board. 
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H. Project Control 

5 The Project Control flivision is organized into three sub-groups: 

Estimating, Scheduling and Cost Control. Together, these sub-groups 

will establish the baselines for cpsts and time, then control costs 

and schedules by monitoring progress and reporting aildeviations 

from the baselines. 

Estimating 

The Estimating sub-group, headed by the Chief Estimator, is corn- 

prised of estimators and technicians who perform the following act- 

ivities: 

o Prepare the Project Budget 

S0 Prepare Current Working Estimates (CWE) at each design con- 

trol point for each design package. The CWE will include the 

cost of: 

- All engineerinq and supporting services related to 

planning and design 

- Enqlneerinq services during construction 

- System Proecurernent 

- Construction and Installation 

- Riqht-of-way and Relocation 

- Utility Relocation 

- Constructiwi Management 

- SRTD Management 
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C 
o Establish and monitor a Prject Cost Trend Program 

Schedulinq 

The Scheduling sub-group1 headed by the Chief Scheduler, Is 

cOniprised of schedulers and technicians who perform the following 
S 

activities: 

o Develop and monitor the Master CPM Schedule 

o Dee1op and monitor the Master Bar Chart Schedule 

o Develop and Monitor the flesign Master Schedule 

These Project Schedules will include: 

- Enqineering Services 

- utility Relocation 

- Procurement 

a Construction 

- System-wide Pre-review Testing 

- Connencement of Revenue Operations 

Cost Control 

The Cost Control sub-groUp, hleaded b9 the Cost Control Engineer, 

is comprised of Cost Enqineers and Technicians who perform the 

following activities: 

o Develop and publish the Monthly Proqress Report. This report 

will coVer: 
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- (LC. Activities 

- Subcontractor Activities 

- SDecial Consultant Activities 

- Required Action Items 

- Comparative Cost Data: Actual vs. Estimated 

. 

o Develop and publish the Physical Progress Report which illu- 

strates the actual, earned, andbbudgeted progress by design 

packaqe. 

o Monitor and evaluate escalation and contingenc9 

o Coordinate and compile the draft Annual Work Program 

- 
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VII. Tilt MANAGEMENT FRAMEWORK 

The functional orqanization described in the preceding section provides 

the base for performance of the r.c. services in the form of Inteirated 

organizational elements with clearly defined functions. The. lines of 

comunication through which direction of the work is carried out are shown 

on the Organizational chart. The MRTC managers have been carefully sel- 

ected on the basis of capabilities for the vrk under their jurisdiction. 

What remains to be defined is the management method by which the work per- 

formed by the various elements Is coordinated to produce an integrated 

system, and the means by which control Is exercised over performance and 

quality of the w . rk and over costs and schedules. A program with the. 

scope and magnitude of the Metro Rail Project requires systematic manage- 

ment. Such Is reflected in the formal documentation and procedural frame- 

work established to allow the integration and control function to be pro- 

perly exercised. 

A. flocumentation 

Figure. Vu-i shows a schematic representation of the documentation 

framework for technical and programmatic aspects of the work under- 

taken by the 1.C. The left-hand side of the chart shows the ey 

technical documents and document types and indicates the develop- 

ment progression of these documents. The right-hand side of the: 

chart shows the hierarchy of key proqramatic documents used to 

plan, manage, control and execute the overall G,C. activities in 

accordance with the MRTC/SCRTfl contract. Although not feasible to 

show on the figure, there Is a constant interaction between the 

technical and programatic aspects of the project with the effects 
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of such Interaction and coordination being manifested In the docu- 

ments themselves. 

1. Technical Pocunentatton 

The technical documentation progression involves the use of 

a series of formal baseline documents which manifest the devel- 

oPnient of the system desiqn, provide evidence of design con- 

tinuity and integration and constitute the only official 

description of the. integrated system. For each element of 

the system these baseline documents, siqnifinq that a mile- 

stone of definition has bleen reached, are aqreed upon by all 

cognizant individuals or agencies and may be used with conf- 

idence as the basis for subsequent activities. Upon estab- 

lishment of the Project flesiqn Baseline, baseline document 

can be changed, but such changes must be more rigorously ré- 

viewed and documented (the Configuration Control process) 

than a change which does not affect a baseline document. 

The five primary baselines are: 

o Project Requirements Raseline - This baseline is defined 

by documents produced during the Preiiminar9 Enqineer9ng 

Phase. They consist of Preliminary Engineering Reports 

which evaluated various system and alignment alternatives; 

and engineering and operational analysis reports which 

formed the basis for the design criteria. These reØorts, 

In total, formed the basis for the conceptual design upon 

which the initial cost estimates and project schedules 



were developed. This basis includes the enqinleering 

and operational requirements for design of facilities, 

systems and archtiecture. 

o Project Design Baseline - This baseline is the final 

basis for desiqn, represented by the System Speci- 

fication, design analysis reports, final design cri- 

teria (a compendium of five volumes covering System- 

wide Resign, Station Design, Civil/Structural Design, 

Mechanical/Electrical Design., and Subsystems T)esign), 

and design configurations (general plans, standard 

drawinqs and directive drawinqs). The Project Design 

Baseline Is further summarized in the System Specif i- 

cation which reflects the design decisions as they 

Sare made. The System Specifitatlon, together with 

. 

the design configurations, describes in detail what 

. system Is. to be built. Design. anaiysts reports docu- ._. ............. 

ment decisions underlying the project design baseline 

and therefore constitute a description of why the de- 

sign is the way it is. The final design criteria are 

revisions and supplements to the criteria developed 

during preliminary engineering and describe how the 

system is to be built. The System Specification, de- 

sign confiqurations and final design criteria all 

reflect the revisions to the original basis for design. 

As final design proceeds, revisions to these documents 
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will cpntinue to be made. The project design base- 

line Is the final systemwide baseline: all subsequent 

baselines will apply specifically to individual con- 

tract packages. 

o Function Baselines - these baselines are developed 

specifically for each contract package. They car- 

respond to Design Control Point Number 2. as definled 

In the MRTC/SCRTP contract. For equipment contracts, 

where the eqUipment manufacturer designs the equip- 

ment based on a combination performance/detailed 

specification, these baselines are. represented by 

conformed bid documents. 

o Contract Design Baseline - These baselines corres- 

pond to Design Control. Point Number 4. For con- 

struction contracts these are the, construction bid 

packages. For equipment contracts, they generally 

consist of the approved vendor design drawings on 

which the manufacture of the equipment is based. 

o Acceptance Baseline - These occur at the points at. 

which the SCRTJ) accepts the constructed or installed 

products. They are documented by the conformed as- 

built drawinqs for tbe system element, and except fQr 

warranty and related reliability verification act- 
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ivities, represent. the end of the work of the con- 

tractors and designers. 

2. Programmatic Documentation 

The programatic documentation framework is headed by the 

Annual Work Program. This document is prepared annually and 

Is the program of work to be undertaken in the next fis- 

cal year as mutually agreed by £IRTC and SCRIP. The Annual 

Work Program contains a copy of the Program Master Sched.- 

ule In bar chart form, identifies and describes all work 

to be performed by the G.C. in the fistal year as necessary 

to support that schedule, and documents established cost 

estimates and ceilings, cash flow requirements and fees for 

that work. The work performed is categorized into one of 

Snine primary areas of services (Project Management, Pro- 

Ject Administration, Project Control, Facilities Design 

Management Facilities Design, Sfltem'Inte4rtion, Systems 

Design, Design Subcontracts, and Special Consultants) in 

the Annual Work Proqram. The Mnual Work Program also pro- 

vides a record of comulative costs Incurred and estimated 

percentage completion of the various wOrk. items. 

Because the Annual Work Program represents the agreed base- 

line for all work to be performed by the GC. In a givn 

fiscal year, it necessarily governs all prOqran*natic activ- 

ities. The work items contained in the document, supple- 

mented by procedures and working level plans specific to 

-41- 



qiven functional areas of the G.C. acti4ities, provide all 

of the technical and programatic documentation. This Pro- 

ject Management Plan document., along with all of the other 

plans, schedules, reports and manuals shown in Fiqure. VU-i, 

have been generated in response to the needs of the t.C. act- 

ivities as dictated by the SCRTD/MRTC contract, the Annual 

Work Proqram and the foregoing descriptions of G.C. roles, 

responsibilities and manaqement tasks. 

Of particular importarce In the programat-ic documenta- 

tion are the overall program schedUle and budget. The 

budqet, cost and schedule documents utilized are designed 

to provide visibility of the past, presönt and future. activ- 

Ities and events associated with the activities and events. 

ThIs !ocumentation represents one of the most crucial data 

. 

sets required for management of the program and G.C. activ- 

Itles. 

B. Procedural Framework 

Management of the many GC. activities requires the use of pro- 

cedures to be followed by all personnel. These procedures are not 

designed to restrict the initiative, ability or development of 

G.C. personnel but are desIgned to provide for proper control of 

6.C. activities through the use of sl1 reasoned and colnsistently 

applied methods and processes, 
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1. The Project Management Procedures Manual represents the 

top level procedural document and contains specific 

direction for all functional elements of the G.C. organi- 

zation for plannihg and accomplishment of the work required 

by the Annual Work Program. The Project nagement Pro- 

cedures Manual also directly reflects the roles, réspori- 

sibilities, tasks, functions, documentation, and 

preroqratives described in thts Project Management Plan. 

The Project Management Procedures Manual also contains 

specific procedures for implementation of Facilities fle- 

sign Management, Facilities Design, Project Administration, 

Office Management., Scheduling, Estimating, Budqet Control, 

Cost ContrOl, Interface Maflagernent, Configuration Control, 

flesigrn Services and Procurement Management. Also included 

in the Manual is the Personnel POlicis and Procedures 

. 

Manual. For design., flesign Procedures Manuals establish mini- 

mum requirements, procedures and standards governing all 

detail design vcrk, whether performed by subcontractors 

or MRTC. It prescribes procedures and standards for planning 

and controlling thle design efforts and for preparing, 

checking and approving engineering calculations, drawings, 

cost estimates and other project documents. It also assigns 

responsibilities fo these functions. Appendix 1 shows an 

outline of the Project Management Procedures Manual and, as 

can be seen, man9 aspects of project activities are covered. 

The Manual is essentially a "living" compendium of individual 
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procedures, plans and manuals which will ble. added to and 

revised, as necessary1 during the course of the Project. 

2. In many cases, the Project Management Plan or related pro- 

cedures require the formulation of approach develqpnent, 

and implementation of plans and procedures to be contained 

in other documents (see Figure Vu-I). Such is the case 

in the Affirmative Action area where specific Affirmative 

Action and Minority Business Enqerprise Utilization Proqrams 

are required these Programs, in turn., develop the specific 

requirements for G.C. Affirmative Action activities in- 

cluding regular reporting of Affirmative Action related 

data. 

Maiy of the Project Management Procedures require the deve- 

lormient of plans and/or sijanuals identifying specific program 

requirements and/or detailed procedures to be followed. In 

the. fluality Assurance area, the top level Project Duality 

Assurance Plan identifies design quality assurance require- 

n:ents. The Plan describes control procedures and responsibil- 

ities for implementin.g the Duality Assurance and Control 

Program required by the Project Duality Assurance Plan and 

covering th.e design phase of the Rapid Transit Program. 
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Similarly, there are program plan requirements for Con- 

figuration Control, Interface Management, Safety, Fire/Life 

fl 

Safety1 Security, and Systems Assurance. Outlines or tables 

of contents for these Plans will appear in the Appendix. 

C. Performance Mon1torin and Control 

1. Annual Work Program 

Prior to comencenent of each fiscal year, an Annual Work 

Program is prepared by MRTC in which the type of work, res- 

ponsible functional unit, proposed scope and detailed 

descripttion, cost,.schedule, and end products are identi- 

fied. This Annual Work Program, when approved by SCPTfl, 

becomes the basis for monitoring progress and, when supple- 

mented by the internal control procedures described herein, 

provides an effective, control process over wqrk performance 

by prescribing what work is to be. done, how it is to be done 

and what products or deliverables are expected to result. 

It also assists in controlling scheduleand costs as futher 

described below. 

2. Rrei,ect Cost Control (r.c.) 

Project cost control for th,e G1C. rk is a continuing func- 

tion performed by all department heads an.d ñnitbred by the 

Manager, Project Control. 
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The basic process begins with the Annual Work Program which 

proposes a scope of work, schedule and cost cell trig for 

Li 

each element of work. This cost ceiling Is determined ini- 

tially by the manager responsible for the work element, 

based on his/her estimate of the manpower required to 

accomplish the task.. After preparing of each element of 

the Annual Work Program, it is reviewed by the Project Con- 

trol Division to determine that the scope conforms to the 

contract, and that the schedule and cost ceiling fall 

within the project master schedule. and the overall engineer- 

ing budget, respectively. 

After review and approval of the Annual Work Program by 

project management an4 SCRTD, cost performance is rUnt- 

tored by the Project Control Division which receives cost 

Information from accounting as costs are accrued and man- 

power utilization information from reports derived from 

Individual time sheets. A report of costs and manpower 

utilization is furnished to the flivision head or manager 

for each work element. The Division head or manager can 

thus keep track of costs and, by estimating the. work re- 

maining to be completed can determine if corrective action 

Is required to keep his costs within the ceiling, Copies 

of the cost reports are also furnished to management so 

that overall cost performance can be reviewed. 
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3. Deiqn Performance 

As previously indicated, the quality assurance plan for 

the project embraces all aspects of the work and includes 

specific provisions for design reviews. This formal 

process is carried out by the cognizant design project 

managers for the system elements for which they are res- 

ponsible. In the continuing preliminary and final design 

phases of the project, it consists of a four-cycle review 

of the design of each system element: a preliminary 

design review; an in-progress design review; a preflflai 

design review; and, a final design review. In this pro- 

cess, design documents at the four stages of develop- 

ment are distributeld to all disciplines for review and 

analysts! Design review meetings are then held with all 

discipl'nes to discuss the designs and to resolve con- 

flicts. Minutes are kept of each meeting (filed with Con- 

figuration Management) and unresolved items disclosed at 

the meeting are assigned to a specific individual for 

study or resolution. These items are then discussed End 

resolved at subsequent review meetings. These reviews 

involve the use of design cOntrol points in the MRTC/SCRTP 

contract. These control points consist. of: scope. state- 

ment for each design package at. approximately the 3(1% 

level, a design development statement reiew at th.e 50 

to 60 percent design level (informal on-the-board reviews 

at approximately the 40 percent design level will be 

made to assUre that no major conflicts are deveiopinq) 
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a pre-final review at. the 85 to 90 percent design level, 

and a final review at the 100 percent design completion 

level. 

The Design Procedures Manual provides G.C. personnel and 

1.C. subcontractor personnel with specific direction for 

preparatton of enqineering calculations, project 

drawings and contract specifications. The manual also 

covers drafting standards, checking and coordination. 

requirements and cost estimate preparatl6n requirements. 

4. Change Control 

The baseline documents previously described governed the 

early design wor . and served as the basis for desiqn 

until they were. changed or superseded. A procedure will 

be developed as a part of-the Configuration ManagemeAt Plan 

to provide a formally structured method for revising the 

basis for design, final design and contract documents. 

This procedure (previously referenced) establishes a pro- 

cess by which project managers, architects and engineers 

may Initiate a request for revision using a standard format. 

Thts request is reviewed at three levels. 

The first reviEw level Is performed by the appropriate 

project manager whlo determines the basic merit of the 

change and whether the chanqe should receive fUther con- 
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sideration. By s1qnnq a forrnal.chanqe request notice, 

the project manager (through the Configuration Manaqe- 

ment sub-group) solicits statements of Impacts from all 

technical departments of the s.C. The development of 

the Impact statemen.t constitutes the second level of 

review of the change and It is at this stage that the 

potential technical, cost and schedule effects of the 

change. are analyzed and documented. The third and final 

level of G.C. review Involves the Change Control Board. 

This board, appointed by the Project flirector, includes 

the project nianagers and managers of other technical de- 

partments. The board meets on a regular basis to review 

individual change requests (and their documected Impacts) 

and to approve/disapproved/niodify the change requested. 

The Configuration Management, sub-group is responsible for 

covening the Change Control Board and for implementation 

of the Change Control process including officàl notifica- 

tion and documentation of any approved change. 

5 Schedule Control 

Schedule control begins with the Annual Work Ptogräm which 

establishes a scope of work, a schedule and a cost ceiling 

for each work element. The work element schedule is devel- 

oped by the Project Manager or department head responsible 

for the work element, conforming to the overall project 
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schedule. The work element schedule is then reviewed by 

Project Control t.o assure Its compliance with the Project 

Master Schedule. 

The Project Master Schedule Is composed of three elements: 

A rlesiqn Master Schedule in bar chart form covering all 

activities from engineering through construction to revenue 

service; and showing work element and contract package 

starting dates and durations; and a Master CPM Schedule, 

covering engineering, RJLW. acquisitions, utility reloca- 

tions, procurement, installation, construction, systenwide 

pre-revenue testing and revenue operation. 

The bar chart schedules, Which are easy to read and follow1 

Sare intended primarily for executive review of the entire 

. 

program, and for review by lay persons outside of the pro- 

ject office. The CPM Schedule is acomplexcomputerized 

arrow-and-node network which defines the sequences and in- 

terrelationships of the thousands of activities which will 

make, up the schedule. It identifies the critical path 

throuqh the network, any chanqe of which will affect the 

overall completion date of the project. The CPM Schedule 

is Intended for use by the scheduling groUp to establish 

the overall project completion date and the critical work 

elements which must be carefully monitored to ensUre timely 
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completion. It is also utilized by project managers and 

enqineers to, establish time schedules for their work elements. 

The Master CPM Sthedule will be updated at appropriate 

1ntervals 

The fleslqn Master Schedule Is updated quarterly to reflect 

schedule changes which are Incorporated in the Master Bar 

Chart Schedule. Schledule compliance is replorted in the 

monthly progress reports so that action to correct schedule 

slippages can be taken. Changes In the approved Design Master 

Schedule will only- be made upon written approval of the SCRTD. 

6. Project Staff Meetinqs 

Day to day performance of the various G.C. functional units 

l.s reviewed and coordinated at weekly staff meetings held 

by the Project Director, issues surfaced at these meetings 

are documented and action items (and responsibilities) 

listed In the minutes taken. Each meeting begins with a 

review of prior action items to verify completion of an item, 

resolution of an issue or progress towards such, These meet- 

lnqs cover all aspects of R.C. activities and are attended 

by the managers of the operating units reporting to the Pro- 

ject Director. A Management Board meeting, attended by the 

Project Director and other appropriate staff, will be held 

no less frequently than once a month to discuss any policy 

Issues that may arise, as well as progress of the Project. 
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VIII. DELEGATIONS OFALJTFIhRITY 

Authority to make decisions and to take independent action should, as a 

matter of principle, he comensurate with responsibilities assigned. For 

example, a project manager or manager responsible for the quality and 

accuracy of a given design should be authorized to give final approval to 

design documents. Generally speaking, authority to make decisions should 

be deleqated to the lowest level of management at which responsible de- 

cisions can be made. Delegation of authority has at least three advaflt- 

ages (1) it fre4uently expedites actions and permits decisions to be 

made In a timely manner; (2) It places authority in the hands Of those 

Who are probably the most knowledqeableof the details of the action; 

and (3) it relieves senior managers of the burden of handling the less 

important matters and allows them to concentrate. onmore important iss- 

ties. On the other hand, delegation of authority carries ith it the dan- 

ger that the person to whom authority Is deleqated may not be aware of 

all of.the ramifications or implications involved in his/her action or 

actions. The prerogatives of the senior manaqers,tó direct actions may 

be pre-empted by authority improperly exercised at lower levels. 

To alleviate these problems, deleqations of authority within theG.C. 

carry with them the responsibility that the person to whom authority is 

delegated keep higher and adjacent levels of management informed of de- 

cisions taken. This is normally done by furnishing capies of action 

documents to all of those on whom the. action may impinge. This not only 

keeps higher levels of supervision and management informed, but also 

provides the opportunity for the seniOr manager to rescind the action in 

the event he/she is aware of circumstances not known to the approving 
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authority which make the action Imprudent or improper. 

The followlnq are the delegations of authority to the Project Director 

and Project Managers currently in effect In ?'21C. More detailed des- 

criptions of responsiblitie's and authorities of other managers and super- 

vIsors are contained in the Project. Management Procedures Manual, the 

Design ProcedUres Manual an4 the Personnel Policies and Procedures Man- 

ual. 

A. General 

The Project Director.is authorized to represent the joint yen- 

ture in all interfaces with the SCRIDand other outside agencies 

relatlnq to performance of the project services in the project 

office. Exception: The Project Director is not authorized to 

negotiate or reneqotiate the ,.C. contract or améndmeñts there- 

to. The Project Director may, however, participate In such 

negotiations as 'a nenber of the negotiating team. 

The Project Director Is required to keep the Management Board 

Informed of all actions between the SCRID and MRTC which are 

judged to be of interest to the Management Board. The PrOject 

Director, Is tUrn, delegates to the project managers and all 

other manaqers the authority to interface Informally with SCRTD 

staff on matters within, their jurisdiction provided, however, 

that they make no contnitnents which may Impinge on the açtivi- 

ties of other managers or on the project as a whole. 
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The Deputy Project Director, under delegated authority from 

5 the Project fltrector, win act for the Project Director In his 

absence, supervise and coordinate inter-divisional activity 

with respect to the performance of services, make design dec- 

isions, as necessary1 within design policy and established 

budqets, act as prlpcipal contact with SCRIP deputies to the 

Assistant teneral Manager, act as principal cLC. representative 

to joint. SCRID/G.C. non-policy making technical cominittes, and 

assume such other responsibilities as may be delegated to him 

under approve4 Project Management Procedures. 

8. Personnel Actions 

In accordance with the terms of the SCRTr)/MRTC contract, the 

Project Director is iuthorized to approve, subject to personnel 

Spolicies established for the project office, the recruitment, 

selection, hiring, removal from the services, transfer and ad- 

jUstinent of salaries of all project office personnel. Key per- 

sonnel assignments and nployee. relocations are subject to 

further approval by SCRIP. 

The policies and procedures qpverninq personnel actions are 

contained in the Personnel Policies and Procedures Manual. 

this manual also assigns responsibilities and authorities for 

personnel actions to managers and supervisors. 

C. Suhcon.t rac t 

The Project Director is authorized to execute subcontracts 

with design firms and specialty consultants,. subject to approval 
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by the. SCRTD Assistant r,eneral Manager, Transit Systems 

Development. Specialty consultants may he selected either 

. 

. 

by SCRTR or by the R.C. Authority to negotiate all sUch 

subcontracts is delegated to Project Administration assisted 

by Facilities Design and/or Facilities Design Managment in 

the technical aspects of each subcontract. 

n. Purchasing- 

The Project Di rector has deleqated authority for purchasing 

of materials and services to be used by the G.C. to the Pro- 

ject. Administration Division. Purchasing is carried out by 

the Office Services sub-group, assisted by Contracts Admini- 

stration in the procedural administrative functions. 

E. Travel and Expense Accounts 

the Project Director is authorized to approve all travel of G.C. 

employees. The Project Director is also authorized to approve 

all expense accounts. Division Managers are authorized to ini- 

tiate travel request and to approve them subject to final ap- 

proval by the Project Director. 

F. Overtime 

Overtime of .c. employees nay be authorized by Division Mana- 

gers and approved by the Project Di rector subject to procedures 

developed by the and approved by the SCRTD. 
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G. Enqineerinq Pesiqn 

The design responsibility for each element of the system Is 

delegated to an Individual Project Manager. The Project Mafla- 

ger Is responsible for all aspects of the desiqn of his/her 

system element, for interfacing that system element with all 

others, and for meeting (throuih CQordlnatiOn with other depart- 

ments) all system assurance, construction and procurement 

management, subcontract administration, specifications, pro- 

ject control, and configuration management requirements as such 

are manifested In contract documents. 

H. tnqlneerThq Design Approval 

The procedures for successive approvals of design documents by 

designers, checkers, chiefs of disciplines, subconsultant pro- 

ject rnanaqers and principals, ana G.c. Project Managers and 

Division Managers are established in the Design Procedures 

Manual. Subject to concurrence of the Deputy Project Director, 

final approval of all engineering desiqn documents by 

the G.C. Is delegated to the Manager, Systems Design and Mana- 

qer, Facilities Design within their respective fields. 
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IX. RELATIONSHIP TO THE SOUTHERN CALIFORNIA RAPID TRANSIT DISTRICT (SCRIP) 

The exists only to fulfill the need of SCRIP and the roles and res- 

ponsibilities such needs imply. Thus, control of the G.C. activities and 

the exercise of the G,C,'s responsibilities requires a well defined system- 

matic, and yet flexible, relationship with the SCRTD. This relationship 

is formally manifested in the established methods of communication between 

the SCRIP and fl,C. and is informally manifested in the myriad of daily 

contacts between SCRIP and G.C. personnel in the conduct of the program. 

The formal requirements of the G.C. are contained in the SCRTD/MRTC con- 

tract and specific correspondence mechanisms have been established to meet 

these réqul remerits. 

Formal correspondence between the G.C. and SCRTD is conducted at two 1ev- 

els. The first level involves direct written cornuntcation between the 

SCRIP Assistant General Manager, Transit Systems flevelop:ment and the Pro- 

ject Director. This level encompasses all policy, administrative and cOn- 

tractual corresfl6ndence (except as noted below). The second level involves 

direct written communications by form letter or transmittal notice, between 

specifically deeqated individuals within the SCRTP and G.C. organizations. 

Thts second level of communication Is desiqned to expedite the transmission 

of regular, technical correspondence between the two organizations and is 

used for this purpose alone. Examples of reqular technical correspondence 

include design control point submittals for SCRIP review and response and 

chanqe request data for SCRIP review and approval/dissapproval. 

All correspondence described above is to be numbered for control purposes 
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and copies are transmitted to a standard distribution list within SCRIP. 

(See Project Management PrOcedure A.6.1 and A.6.2 for specific details). 

S 
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X. CONCItISTON 

this G.C. Project Management Plan provides an overview of the roles, respon- 

sibilities and management tasks of the G.C., and describes the organization- 

al structure. and documentation and procedural framework (including delega- 

tion of authority) established to fulfill these requirements. The plan con- 

clodes with a description of the mechanism develope4 for communicating with 

and responding to the needs of the SCRTD. 

The design effort of the G.C. and its subcontractors Is in its formative 

stages. As the work progresses, the activities of the G.C. may bemodified 

to meet the needs of the program. Orqanizational structures may be revised, 

personnel may be reassigned to new positions within the overall organiza- 

tions, and subcontracts will be completed. The managenent tasks may also 

chanqe, but the basic mission for the G.C. the providing of all engineer- 

Sing and architertural services, contract preparation and administration., 

I 

and authorized procurement management to fulfill the needs of the schedule 

for comencement of passenger carrying ervice., remals unchanged. 
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