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March 29, 1996

TO: BOARD OF DIRECTORS

FROM: JOSEPH E. DREW, CHIEF EXECUTIVE OFFICER

Los AngelesCounty SUBJECT: METRO RED LINE, EASTSIDE EXTENSION
Metropolitan RESPONSE TO MOTION BY DIRECTOR MOLINA DATED

Transportation MARCH 21, 1996
Authority

OneGatewayPlaza RECOMMENDATION

LosAngeles,CA
Receive and consider the attached report responding to Director Molina's motion

90012
dated March 21, 1996.

213'922"6000 ORGANIZATIONAL IMPACT

MailingAddress: Implementation of certain measures contained in the attached report will require
P.O.Box'94 modifications to the current organization and/or staffing levels. Specific details are

LosAngeles,CA90053 provided within the report.

BUDGET IMPACT

Impacts on project budget, fiscal year budget, and fund sources are not
determinable at this time.

ALTERNATIVES CONSIDERED

The alternatives considered are presented in the attached report, or have been
previously been reported to the Board of Directors.

BACKGROUND/DISCUSSION

On March 21, 1996, at the Construction Committee meeting, Director Molina
presented a motion which directed staff to present a series of reports at a special
meeting of the Construction Committee to be held on April 4, 1996. The motion
required that the following topics be discussed.

a. Lessons learned from prior subway construction projects and remedies for each
with respect to the design, construction, and oversight of the Eastside
Extension.

b. An organization plan and chart showing the roles and responsibilities of MTA
employees and contractors/consultants.
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c. A plan for provision of insurance by contractors.

d. A plan for the Joint Project Office.

e. The use of a construction manager vs. a job shop for employee procurement.

f. The Inspector General's plan to establish procedures to prequalify firms for project contracts.

These topics are addressed in the attached reports.

DBE PARTICIPATION

Potential impacts on the DBE participation expected on this Project can not be assessed at this
time.

Prepared by:
Joel J. Sandberg, Deputy Executive Officer/Project Manager
Metro Red Line, Eastside Extension

Attachta ey G. ernambucq
Executive Officer, Construction



EASTSIDE
EXTENSION
SPECIAL PRESENTATION TO

THE CONSTRUCTION COMMITTEE - APRIL 4, 1996

• Lessons Learned (2a)

• Joint Project Office (2b/d)

• Provision of Insurance (2c)

• Construction Management (2e)

• Prequalification of Contractors (2f)
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LESSONS LEARNED
EASTSIDE EXTENSION

This report on lessons learned responds specifically to item 1 from the March 21
motion by MTA Board Member Supervisor Molina.



LESSONS LEARNED

HOW THE PROGRAM WORKS

• Learning from past experiences on the Los Angeles subway or on
other properties, the Lessons Learned program improves our way of
doing business.

• A database tracks and maintains electronically, all lessons learned and
their impact on on-going and future projects. The database is available
to all members of the organization on the network. Research on
existing lessons learned can be performed using a search for key
words.

• What are we learning from:

From the analysis of major events (settlement, water main
failure, etc.) happening on previous segments

From the analysis of change orders given to construction
contractors of previous segments

From MTA Operations feedback on the way the facilities and
systems were built, behave in operation, and are more or less
easy to maintain

From suggestions and ideas submitted by any member of the
organization (MTA, EMC, CM, etc.)

• What the Lessons Learned program is affecting:

- MTA Construction and Procurement Strategies - New tunnelling
approach, better anticipation on the type of problems that might
occur. This is detailed in the first part of this presentation,
"Lessons Learned - Reducing the Impacts on the Community."

- MTA Design Documents - The baseline documents used to
prepare the contract documents are continually revised to
incorporate the Lessons Learned from previous segments. MTA
design criteria, baseline specifications, and standard and
directive drawings are continuously maintained. This is detailed
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in the second part of this presentation, "Lessons Learned -
Design: Project Quality Improvement and Cost Reduction."

- MTA Construction Procedures - Construction procedures and
construction manager roles and responsibilities are continuously
revised to improve contract enforcement (cost reduction),
construction safety, and to better mitigate construction noise.
This is detailed in the third part of this presentation, "Lessons
Learned - Construction."



REDUCING IMPACTS ON THE COMMUNITY

1. PRECONSTRUCTION SURVEY AND BUILDING PROTECTION

• An extensive preconstruction survey file will be prepared on each
structure within the tunnel and stations excavations zone of influence.
Conditions of each building will be documented before construction
starts.

• This will allow the clear identification of any damages we might cause
and facilitate the settlement of any future claims.

• Provision of compaction grouting from surface before tunneling
approach will be explored to reduce damages to structures.

2. TUNNELING

• Evaluation for use of positive face control versus open-face tunnel
boring machine is being performed. This is as recommended by the
Eisenstein Tunnel Advisory Panel (ETAP). On Segments I and II, only
open-face tunnel shields were used.

• Also considered is grouting capability from inside the tunnel boring
machine in areas where grouting is not feasible at surface.

3. CONTRACTING APPROACH

• Specifying a particular type of tunnel boring machine is a consideration
for the East Side Extension. Using tunnel boring machines(s)
purchased by the owner will also be considered in accordance with the
Eisenstein Tunnel Advisory Panel (ETAP) recommendations.

4. GEOTECHNICAL

• Extensive field investigations and laboratory testings are performed.
Total of 84 boreholes drilled, 28 groundwater observation wells
installed. This equates to 4 boreholes per 1,000 feet of the alignment
versus about 3 boreholes per 1,000 feet for Segments I and I1. Total
footage drilled equals 6,200 feet. One borehole explored per 250 feet
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length interval on East Side Extension, versus 500 feet length interval
generally used in the industry average.

• At tunnel envelope depth (40-foot zone) soil samples were collected at
3-foot intervals versus 5-foot intervals in Segments I and II. To
determine soil grain sizes in alluvial type soils, larger number (550) of
laboratory tests were performed to identify fine and coarse grain
particles. Two 30-inch diameter bucket borings were performed to
determine cobbles and boulder sizes. One hundred shear strength
tests are performed on rock/soil samples to measure stiffness.

• Performed two pump tests (3-day) to determine dewatering
(quantity/quality) at stations and tunnels. In addition, performed slug
tests (mini-pump test) at all 28 observation well locations. Information
gathered will enable MTA to prepare the design of the dewatering
system, rather than leaving that to the construction contractors.

5. MISCELLANEOUS REPAIR CONTRACT

• On the East Side Extension project a new approach is implemented:
Before construction starts, a contractor (whose scope is to fix any
damage to the properties along the alignment) will be hired. During
tunneling under and adjacent to various buildings and structures, if
minor cracks develop due to settlements, the contractor, on a standby
basis, will provide services for repairing architectural type damage by
patching and painting. This approach will provide timely repair and
will help avoid negative publicity and relieve homeowners' concerns
and fears.

6. PRIVATE UTILITIES REPAIR

• If during tunneling, utilities or underground pipes get damaged or
break, contractor on a standby basis will provide early emergency
services to private properties. This contractor will be hired before
construction begins.



7. WATER MAIN INSPECTION AND REPAIR

• This contract will provide the services of a specialty contractor to
inspect water main conditions (age, corrosion level, etc.) along the
alignment and provide preventive repairs, if required.

8. NOISE MITIGATION

• Taking into account our experience on previous projects and in order
to minimize the impact on the residents living or working close to our
construction sites, MTA will evaluate the possibility to negotiate a fair
and reasonable compensation with the owners any time a partial or a
full-take certification is not needed. MTA will conduct site-specific
studies and implement the most practical mitigation for each case.

• This approach (used by the Portland project) will demonstrate MTA
responsiveness to the East Side community.
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DESIGN: PROJECT QUALITY AND COST REDUCTION

1. REVISION OF BASELINE DOCUMENTS

The baseline documents consists of the following items:

• Specifications - Documents that describe or define functional, design,
application, workmanship, acceptance criteria, and installation
requirements for materials, equipment, systems, processes or
structures. The contract Specification forms the basis for acceptance
of the finished product.

• Standard Drawings - Drawings prepared by the General Engineering
Consultant defining elements of continuity and facilities which will be
repetitively used throughout the MTA System.

• Directive Drawings - Drawings prepared by the General Engineering
Consultant defining the arrangements or configuration of specific
components of facilities. They provide direction to the design office
but shall not be used as contract drawings.

• Design Criteria - Provide a uniform basis for the design of the Metro
Rail Projects and are intended to express requirements to direct
designers and engineers in the various disciplines.

When a Lessons Learned is initiated it can impact any of the above-
mentioned types of baseline documents. The East Line project design will
receive the benefit of all of the Lessons Learned identified from the previous
segments. In particular, review of all Segment 1 change notices produced
numerous design change notices which impacted other segments such as
Segment 2 and 3 contracts and resulted in modifying the above baseline
documents. East Side Extension design has started using the revised set of
baseline documents.

• The breakdown of the above revisions to the baseline documents is as
follows:

Facilities:
Electrical: 14
Mechanical: 80
Electrical/Mechanical Interface: 41
Architectural: 106
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Structural: 28
Civil/Utilities: 1
General: 15

Systems: 16
Total: 401

• These 401 revisions can also be broken down into

198: Design
102: Construction

101: Operations & Maintenance

2. APPROPRIATE LEVEL OF DESIGN DETAIL

• An Increased Detail Design (IDD) Program has been implemented: it
increases the level of detail performed in the design of congested
areas, thus eliminating potential physical conflicts and interferences
between various components (ductbank, piping, etc.) The
Vermont/Sunset Station (Contract B-261 of MRL Segment 2) was
used as a test case for this program.

• As a result of the IDD and Lessons Learned Programs, the entire EMC
and MTA teams, as well as the various Section Designers, are
coordinating better through increased communications and directions.
This will result in reduction of change orders from construction
contractors during construction and startup phases of the East Line
extension.

3. MODULAR STATION

• EMC Modular Station Design has allowed completion of an efficient
and standardized layout: the main box of a subway station is
conceptually subdivided into "modules", and each module comprises a
combination of standardized rooms.

• Completed modular elements can then be repeated in other stations,
with some adjustments: this results in reduced design time and cost.

• Modular Station Design also allows a more maintainable and
compressed design schedule, resulting in an earlier start of
construction.
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• Modular Station Design optimizes project viability, increases efficiency
and improves design quality by standardizing such station elements as
elements of continuity at public areas and ancillary and equipment
layouts.

• Modular Station Design simplifies construction and reduces costs by
standardizing station elements.

• Standardization reduces learning curves and errors during both design
and construction phases of the project.

4. CADD

• From a manually-completed design for Segment 1 and Segment 2
stations, EMC has evolved: all Segment 3 stations have been
microstation-CADD designed. All East Extension design will also be
microstation-CADD designed.

• East Extension Section Designers are trained to also complete their
design in CADD. The experience gained by EMC in coordinating the
Section Designer's work is one of the assets that will be used on East
Extension project.

• Three-dimensional (3D) design capabilities have be developed:
Advance applications for which EMC CADD personnel have been
trained permit 3D design, resulting in improved productivity and cost
savings.

• Interference checks made through CADD on our design minimize field
changes, resulting in cost savings.

• MTA's new CADD manual is now recognized as an industry standard
in the transit industry.

5. COORDINATION WITH THIRD PARTIES

MTA third-party coordinators are alerting EMC of any potential problem areas
related to the construction of the stations that may have an impact on third-
party Agencies. For example, East Extension project will incorporate a
revised design for the water discharge system. Several options are being
considered to resolve this issue: use of biodegradable oil; use of oil
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separation system within the sum pump pit. The selected solution will be

incorporated in the baseline documents to be used for East Extension project, f
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CONSTRUCTION

Implement stricter control of changes as required by the AB 1869 bill. This
should result in a reduction of the amount and dollar value of change orders
given to contractors.

A cohesive and firm approach using all MTA resources (MTA, EMC, CM)
should be able to reduce the amount of change orders given to contractors.

Brief East Extension Construction Management on the Lessons Learned
program: As soon as the East Line Construction Manager is on board, MTA
shall arrange a presentation of how the Lessons Learned Program works.
The Lessons Learned database will be distributed. The CM will participate in
the Program, attend Lessons Learned workshops, and visit the Segment 2
and 3 construction sites. Meetings will be held at the sites with the Resident
Engineers and inspection staff, to identify any potential problem areas that
need greater attention during construction, start-up, etc.

• Review and approve Contractor's designs for specific locations and use. Do
not accept generic solutions to specific applications.

Test critical materials used in temporary structures.

Test soils for bearing pressure capacity for design of temporary structures.

• Where dewatering is necessary as determined from test performed by the
MTA and its consultants, the MTA will specify detail dewatering
requirements in the construction contract documents and have the bidders
price it in their bids.

Tunnel contracts should have a construction industry review at the Prefinal
design stage, to obtain input from the industry on construction means and
methods, staging areas, laydown requirements, and type of tunnel machine
or machines to suit the geology for the contract.

• Enhanced Quality Control
Construction Manager QC organization
Written Quality Control Inspection Instructions
Inspectors Training and Certification
Readiness Reviews Prior to Start of New Construction Activities

Strict Adherence to Specification Requirements
Construction Work Plans Revised
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CM Quality Program
Use of Certified Independent Testing Laboratories
MTA Monitoring of CM Quality Program

Implement Spot Surveillance of Inspection and Contractor Activities

Tunnel Construction

Ensure sufficient Inspectors assigned to tunnel work activities to
monitor all critical operations
Use of computerized tunnel machine guidance system, as
recommended by the Eisenstein Tunnel Advisory Panel (ETAP), with
appropriate level of manual alignment checks.
Increase number of data points monitored for surface settlement

Daily review and analysis of geotechnical and survey data to adjust
construction methods to reduce settlement

Increased safety oversight
Greater frequency of tunnel alignment checks

• Environmental Mitigation
Unit price bid items created in lieu of negotiated changes for hazardous
waste operations
Clarify construction noise requirements in contracts documents
Daily discharge storm-water monitoring
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JOINT PROJECT OFFICE ORGANIZATION
EASTSIDE EXTENSION

This report on the joint project office concept responds specifically to items 2 and
4 from the March 21 motion by MTA Board Member Supervisor Molina
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INTRODUCTION --

In November 1995, in response to a Los Angeles County Metropolitan
Transportation Authority (MTA) Board motion, Fluor Daniel, Inc. (FDI) issued a

report on the investigation of innovative construction approaches, management
structures and other potentially beneficial alternatives to consider for the Eastside
project. The report recommended that the MTA implement an integrated project
office approach for the Eastside project. Subsequent to the issuance of the Fluor
Daniel report, a workshop on the East-Side project was held on December 8, 1995.

In response to a request made during the workshop, by MTA Board member
Supervisor Molina, a Briefing paper was issued by MTA on February 21, 1996
providing clarifications to the questions raised by Supervisor Molina. On March 21,
1996, Supervisor Molina made a motion seeking additional information on various
issues relating to the joint project office for the MRL Eastside Extension. This report
responds specifically to items 2 and 4 of the March 21 motion.





KEY ROLES AND RESPONSIBILITIES

MTA Deputy Executive Officer, Project Manager

The MTA Project Manager (MTA PM) is responsible for the overall management of
the Metro Red Line, Segment 3, Eastside Extension project and for ensuring that
the project is executed in accordance with the Project Management Plan. The MTA
PM is responsible for the project budget, contract management, schedule
adherence, design quality, construction quality, operational functionality, safety,
site security, and community relations (public affairs) during the design,
construction and integrated testing for the project. The MTA PM is the primary
authority for rail project design, construction, testing, close-out, and transfer to the
operating division. The MTA PM is responsible for identifying and defining the
necessary resources, including that organization and staffing required to
successfully manage and execute the project in all design and construction phases
and for the coordination and assignment of Metro Construction staff and
consultants to the project team, working with the appropriate MTA Construction
Division functional Deputy Executive Officers and Directors. The MTA PM reports
directly to the Executive Officer of Construction.

The Project Team

The core project team includes the following positions:

• Deputy Project Manager of Engineering
• Deputy Project Manager of Construction
• Project Control Manager
• Contracts Manager
• Managers of Construction and System Safety
• Managers of Quality Assurance (QA) and Quality Control (QC)
• Senior Public Affairs Officer

• Project Manager, Planning (Central Area Team)

These core team members are responsible for managing, executing, coordinating,
facilitating, and expediting project work requirements and meeting established
project management goals in their areas of responsibility.

MTA Deputy Project Manager of Engineering (DPM/E)

The DPM/E is responsible for managing the MTA engineering support staff and
MTA oversight of the design consultant and design work activities, ensuring that
the project design is performed in a cost-effective manner, consistent with
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established cost, schedule and quality goals and all applicable systemwide and
project-specific design requirements. The DPM/E supervises the activities of the
MTA Project Engineers, Systems and Project Engineers, Facilities and the Utility and
Third-party Coordinators.

MTA Project Engineers, Systems

The MTA Project Engineers, Systems, report to the MTA DPM/E and are responsible
for oversight of all project systems engineering, including design to established
cost, schedule and quality goals, in accordance with established policies,
procedures and standards and the design Project Implementation Plan. They
conduct design reviews of systems contracts at design milestones and other times,
audit quality of systems drawings, reports and deliverables; ensure compliance with
EIS requirements; conduct systems design meetings and take all necessary actions
to ensure systems design information is communicated and coordinated. They
assist the DPM/E with interface and coordination requirements, including meetings
with Board, public, other agencies and officials. They ensure contract documents
are ready for advertisement, perform readiness check, assist with pre-bid
conference, respond to questions, support bid evaluation and recommendation for
award. Oversight of design support during systems equipment production and
installation is also their responsibility.

MTA Project Engineers, Facilities

The MTA Project Engineers, Facilities, report to the MTA DPM/E and are responsible
for oversight of all project facilities engineering, including design of facilities to
established cost, schedule and quality goals, in accordance with established
policies, procedures and standards and the design Project Implementation Plan.
They conduct design reviews of facilities contracts at design milestones and other
times, audit quality of facilities drawings, reports and deliverables; ensure
compliance with EIS requirements; conduct facilities design meetings and take all
necessary actions to ensure facilities design information is communicated and
coordinated. They assist the DPM/E with external facilities interface and
coordination requirements, including meetings with Board, public, other agencies
and officials. They ensure contract documents are ready for advertisement,
perform readiness check, assist with pre-bid conference, respond to questions,
support bid evaluation and recommendation for award. Oversight of design support
during construction is also their responsibility.

EMC Project Manager, Design (EMC PMD)

The EMC PMD is responsible for managing and executing the design of facilities
and systems contracts to established cost, schedule and quality goals according to



the approved Design Project Implementation Plan and in accordance with
established MTA policies, procedures and standards. The EMC PMD reports to the
MTA DPM/E. The EMC PMD responds to design reviews of facilities and systems
contracts at design milestones and other times; maintains quality of contract
drawings, reports and deliverables; complies with EIS requirements and responds,
through the MTA DPM/E to internal and external interface and coordination
requirements. The EMC PMD produces contract documents ready for
advertisement; attends pre-bid conferences, responds to questions and supports
MTA's bid evaluation and recommendation for award process. The EMC PMD
takes actions to ensure full and necessary communication of all design related
information and recommendations for corrective actions. The EMC PMD is

responsible for ensuring performance of design support during construction
including review of contractor submittals, response to Requests for Information and
production of design changes as necessary.

EMC Project Unit Managers

The EMC Project Unit Managers (PUMs) are responsible for managing final design of
facilities and systems by section designers or EMC forces. They are responsible for
section designer compliance with all technical and contractual requirements,
including adherence to defined cost, schedule and quality goals. They are
responsible for monitoring progress, coordinating and resolving issues and actions
with adjacent and related contracts, and working with the other PUMs,
recommending changes and corrective actions to the EMC PMD. They initiate and
process changes after review and approval by MTA. PUMs also are responsible for
ensuring required design support during construction for assigned contracts.

EMC Systems Lead, Engineering

The EMC Systems Lead, Engineering manages and implements the design of
systems contracts to established cost, schedule and quality goals to the defined
Project Implementation Plan including defined deliverables and cost limits, in
accordance with established policies, procedures and standards. The Systems Lead
manages progress and recommends adjustments and corrective actions as
appropriate; responds to design reviews of systems contracts at design milestones
and other times; maintains quality of systems drawings, reports and deliverables;
attends systems design meetings and takes actions to ensure communication of
systems design information to others.

EMC Facilities Lead, Engineering

The EMC Facilities Lead, Engineering, manages and implements the design of
facilities contracts to established cost, schedule and quality goals to the defined
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project implementation plan including defined deliverables and cost limits, in
accordance with established policies, procedures and standards. The Systems Lead
manages progress and recommends adjustments and corrective actions as

appropriate; responds to design reviews of facilities contracts at design milestones
and other times; maintains quality of facilities drawings, reports and deliverables;

complies with EIS requirements; attends facilities design meetings and takes
actions to ensure communication of facilities design information to others.

MTA Project Controls Manager

The MTA Project Controls Manager is responsible for defining and overseeing
project-specific cost and schedule goals, objectives and procedures and ensuring
that project control and reporting systems are adequate and that the activities of
the MTA Project Control staff and consultants are in compliance with MTA's
overall program control standards and requirements.

Project Controls Lead

The Project Controls Lead is responsible for implementing project-specific cost and
schedule goals, objectives, and procedures for the overall project. The Project
Controls Lead ensures that the activities of the Project Controls area staff are in
compliance with overall program goals, control standards and requirements. The
Project Controls Lead coordinates and integrates cost and schedule information
with other project controls personnel responsible for specific geographic areas or
systems work, so that there is consistency in application for the overall project.
The Project Controls Lead supervises the activities of the project controls staff,
including the activities of cost engineers and schedule engineers assigned to the
project.

Project Controls Engineers

Project Controls Engineers are responsible for implementing project-specific cost
and schedule goals, objectives, and procedures for the project. These team
members ensure that project control activities for the specified unit are in
compliance with defined project goals, control standards and requirements. The
Project Controls Engineers may supervise the activities of cost engineers and
schedule engineers assigned to this specific area of the project.

MTA Contracts Manager

The MTA Contracts Manager is responsible for planning, organizing, implementing,
managing, supervising, and evaluating all necessary contracting activities to support
the design and construction goals and activities of the project, through all phases of



procurement including selection of consultants, initiation of work, changes and
change process, bid and award, construction and operation and contract close-out.
The Contracts Manager oversees all contractual activities, interfaces with all levels
of the project team as necessary and is responsible for contractual compliance with
MTA policies and procedures, authorization limits and applicable laws and
regulations. The Contracts Manager supervises the activities of contract
administrators who are assigned to work on the project.

Contract Administrators

Contract Administrators are responsible for implementation and all necessary
contracting activities to support the design and construction goals and activities of
the project through all phases of procurement including selection of consultants,
initiation of work, changes and change process, bid and award, construction and
operation and contract close-out, for their assigned contracts. The Contract
Administrators are responsible for contractual compliance with MTA policies and
procedures, authorization limits and applicable laws and regulations for assigned
contracts.

MTA Systems Safety Manager

The Systems Safety Manager reports to the MTA Systems Safety Director and is
responsible for system safety, safety certification, fire/life safety and system
assurance and security. Each of the programs are interrelated and the manager is
responsible for ensuring implementation of required safety certification activities
throughout project design, construction and testing and for production of a formal
certification report upon verification of the successful obtaining of the safety
requirements prior to the revenue operation date.

MTA Deputy Project Manager, Construction (DPM/C)

The DPM/C is responsible for overseeing and directing all construction
management-related activities of the integrated staff. The DPM/C is also
responsible for interfacing with the involved public agencies and assuring that the
construction work being performed meets the cost, schedule and quality
requirements of the project. The DPM/C reports directly to the MTA Project
Manager and supervises the activities of the construction managers assigned to the
project.

Construction Manager, Systems

The Construction Manager, Systems reports to the DPM/C and is responsible for
the Systems Group. The Systems Group is responsible for technical management
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of procurement of design and furnish or design, furnish and install contracts for
such systems as train control, communications, and traction power.

The Construction Manager, Systems has the following responsibilities: coordinates
and supervises the REs assigned to the systems contracts; makes regular
observations of the progress of the work and decides on and directs actions
necessary to expedite the project for completion on schedule; analyzes
specifications to determine scheduling of construction, personnel required,
equipment and materials procured; provides interface between the Systems
Resident Engineers and other construction management personnel.

Construction Manager, Facilities

The Construction Manager, Facilities, under the direction of the DPM/C, is
responsible for overall civil construction. The Construction Manager, Facilities
coordinates and supervises the various phases of facilities construction and directs
action to be taken to expedite job completion. The Construction Manager, Facilities
works with other MTA and consultant staff regarding engineering and construction,
specifications, progress estimates and prosecution of the work.

The Construction Manager, Facilities has the following responsibilities: coordinates
and supervises the REs assigned to the facilities contracts; makes regular
observations of the progress of the work and decides on and directs actions
necessary to expedite the project for completion on schedule; analyzes
specifications to determine scheduling of construction, personnel required,
equipment and materials procured; provides interface between the Facilities
Resident Engineers and other construction management personnel.

Resident Engineers (REs), Construction (Systems and Facilities)

The REs oversee the performance of the contractors and are responsible for
maintaining complete contract files. All correspondence and communications
between the project and the subcontractors are channeled through the REs unless
otherwise specified. The REs ensure that measurement of and payment for work
performance of the contractors are in strict conformance with the specifications
and contract provisions. The REs monitor the contractor's performance against the
schedule and budget.

Senior Public Affairs Officer

The Senior Public Affairs Officer reports to the Manager Public Affairs,
Construction, within the External Affairs Division, and is responsible for managing
the outreach program developed to communicate project construction impacts to
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