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Section I — Introduction
Purpose of this Project Management Plan

This Project Management Plan (PMP) defines the plans, organization,
responsibilities and systems for managing the Linac Coherent Light Source
Project (hereafter referred to as LCLS) to be constructed at the Stanford Linear
Accelerator Center (SLAC). The PMP is a field-level plan documenting
agreements between the Department of Energy (DOE) Stanford Site Office and
SLAC on the execution of the LCLS project. The PMP supplements the DOE
Project Execution Plan.

Additional information on the LCLS may be found at:
http://www-ssrl.slac.stanford.edu/Icls/.

Purpose and Scope of the LCLS Project

The primary purpose of the LCLS Project is to create a world class research
facility delivering coherent laser radiation in the x-ray region of the spectrum ten
billion times greater in peak power and peak brightness than any existing x-ray
light source. Utilizing the principles of Self-Amplified Spontaneous Emission
(SASE), the LCLS will provide the world’s first demonstration of an x-ray free-
electron-laser (XFEL), operating in the 1.5-15 Angstrom (A) range and utilize the
extraordinary, high-brightness x-ray pulses as a powerful tool for research
spanning such areas in the physical and life sciences as:

e Atomic physics

o Plasma physics

o Structural studies on single particles and bio-molecules

o Femtosecond chemistry

» Studies of nanoscale dynamics in condensed matter physics

e X-ray laser physics
Given the short duration of the LCLS pulse (230 femtosecond and shorter), the
LCLS will provide an opportunity to observe the ultra-fast processes of atomic
transition, chemical bond formation and breaking, and transitions in condensed
matter structures. With a sufficiently short pulse the LCLS can, in effect, function
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as a stroboscopic flash for freeze-frame photography of atomic, molecular and
nanoscale structures as they evolve.

The LCLS will be located within the SLAC complex as shown below:

Experiment
* Hall (underground)-,

The specific goal for the LCLS project is to produce a coherent x-ray pulse with a
0.15 nm wavelength and a subpicosecond pulse length. In order to achieve this
goal, the project proposes to build an XFEL Facility on the SLAC site. This will
require a new 135 MeV injector constructed at Sector 20 of the 30-sector SLAC
Linac to create the high brightness electron beam required for the XFEL. The last
one-third of the linac will be modified by adding two magnetic bunch
compressors. Most of the linac, and its infrastructure, will not be changed. The
existing components in the Final Focus Test Beam tunnel will be removed and
replaced by a transfer line across the SLAC Research Yard. An undulator tunnel
passing through the berm east of the research yard will house a 120-meter
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undulator and associated equipment. Two experimental halls will be constructed.
A Near Hall will be constructed approximately forty meters downstream of the
undulator and a Far Hall will be constructed approximately two hundred fifty
meters downstream of the Near Hall. Provisions will be made for x-ray
endstation enclosures, as well as instrumentation and controls for identifying and
characterizing the x-ray beam. A Central Laboratory and Office (CLO) building
will be constructed to facilitate the operations and research of the LCLS program.

The SLAC site has been selected for the LCLS because it makes use of the last
kilometer of the SLAC linac as a source of a high-quality electron beam for the
LCLS FEL. In addition, the experienced SLAC support staff and existing
infrastructure provide the optimum location for LCLS construction and
operations.

The LCLS operational plan calls for a simultaneous use of the Linac by the PEP-II
High-Energy Physics Experimental Program. At least 75% of the annual
operating schedule for the last third of the SLAC linac will be dedicated to the
LCLS. The remaining 25% of operation time may be scheduled for test beams and
fixed-target experiments requiring up to 50 GeV beams. LCLS has been designed
to switch from LCLS operations to 50 GeV operations in 24 hours. For injection,
LCLS has no impact on PEP-IL

Participants/Contracts

The LCLS Collaboration consists of a team of scientists and engineers from the
Brookhaven National Laboratory (BNL), Argonne National Laboratory (ANL),
Los Alamos National Laboratory (LANL), Lawrence Livermore National
Laboratory (LLNL), SLAC and the University of California at Los Angeles
(UCLA).

During the design and construction phase, the LCLS project is organized as a
three-laboratory partnership, led by SLAC in collaboration with ANL and LLNL.
This partnership allows each laboratory to bring their unique technical strengths:
SLAC — accelerators; ANL — undulators; and LLNL — x-ray beam transfer optics to
the LCLS project thus reducing the need to duplicate core competencies and
support staff. SLAC, as the Host Laboratory for the LCLS, will use existing
personnel and proven systems and procedures to manage the project.
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The LCLS project is sponsored by the DOE Office of Science. Work for the LCLS
will be performed under the following DOE contracts:

SLAC DE-AC02-76SF00515
ANL W-31-109-ENG-38
LLNL W-7405-ENG-48

Overall DOE management responsibilities for the LCLS are detailed in the Project
Execution Plan for the Linac Coherent Light Source (hereafter referred to as the LCLS
PEP). An update to the LCLS PEP will include the construction start-up phases of
LCLS. In accordance with DOE M 413.3-1, Project Management for the Acquisition of
Capital Assets, the Director of Office of Science, SC-1, is the Acquisition Executive
(AE) for the LCLS project. The DOE'’s Stanford Site Office (SSO) reports to the
Office of Science and administers the Managing and Operating (M&O) contract
for SLAC with Stanford University, which includes the day-to-day oversight of
SLAC. The SSO Director delegates responsibility and authority for execution of
the LCLS project to the LCLS Federal Project Director. A complete description of
the roles and responsibilities within the LCLS project as they apply to the DOE,
SLAC and its partner labs, ANL and LLNL, is described in Section IIL
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Other Important Documents

Acquisition Execution Plan (AEP)
The Acquisition Execution Plan (October 2002) has been prepared by the DOE
Stanford Site Office within the DOE Office of Science. The AEP describes the
mission need and initial pre-planning strategies and key decisions for the
LCLS project from the DOE perspective.

Conceptual Design Report (CDR)
The LCLS Conceptual Design Report (April 2002) provides the detailed overall
systems requirements and defines the technical criteria for each of the major
systems for the project.

DOE Project Execution Plan (PEP)
The DOE Project Execution Plan for the LCLS has been prepared by the DOE
Stanford Site Office within the DOE's Office of Science. This Project Plan
includes a Project Charter and describes LCLS management, organization, and
roles and responsibilities from the DOE perspective.

Environmental Assessment for the LCLS Experimental Facility
The Environmental Assessment for the LCLS Experimental Facility (December
2002) provides an evaluation and summary of potential environmental effects
of the LCLS project on the SLAC site. A finding of No Significant Impact was
issued in February 2003.

LCLS Global Requirements Document
The LCLS Global Requirements Document specifies the performance
requirements for the LCLS x-ray free-electron laser to be constructed at the
Stanford Linear Accelerator Center (SLAC).

Preliminary Hazards Analysis Document
A Preliminary Hazards Analysis Document was completed by SLAC and
approved by DOE/SSO in June 2002. This document provides an early
evaluation of potential hazards that may impact the construction phase of the
LCLS.
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Risk Assessment and Management Plan
A Risk Assessment and Management Plan identifies and quantifies key risks

to the LCLS project. This document provides early assessment of potential
risks to the LCLS project and formulates strategies to address the risks.

Copies of all documents can be obtained in the LCLS Project Office. Additional
Information on the LCLS project and its scientific program can be found on the
LCLS website at http://www-ssrl.slac.stanford.edu/Icls.
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Section II — Objectives

The primary objective of the LCLS project is to construct the world's first x-ray
free electron laser (XFEL) that will serve as a facility for the application of XFEL
radiation to experimental science and a research and development center for
XFEL physics in the hard x-ray regime. This objective will be accomplished
within the cost and schedule requirements accepted by the DOE and the LCLS
Project.

Technical Objectives for the LCLS

The primary technical objective of the LCLS is to provide coherent radiation of
extraordinary brightness with greater than 10" photons per pulse in a 0.2%-0.4%
energy bandpass with a pulse duration of 230 femtosecond or less. The LCLS
facility will include two experimental halls, with associated office and laboratory
space, where the x-ray beam will be utilized for research in physics, chemistry
and biology. The Key Design Operating Parameters List for the LCLS are defined
in the LCLS Global Requirement Document (GRD 1.1-001), which can be found on
the LCLS website.

Project Schedule Objectives

The LCLS project formally began in Fiscal Year (FY) 2002 with DOE funding for
Research & Development activities. Project Engineering and Design (PED) funds
were available in FY2003 with completion of PED scheduled for the third quarter
of FY2008. LCLS construction is planned to begin in the third quarter of FY2006
to be followed by a staggered commissioning phase. LCLS operations are
scheduled to begin in the third quarter of 2009. The LCLS Project Level 1, Level 2
and Level 3 milestones, which form the basis of the LCLS schedule baseline, are
provided in Appendix B.

Project Cost Objectives

The Total Estimated Cost (TEC) for the LCLS project is $315.0 Million Actual-Year
(AY) dollars and the Total Project Cost (TPC) is 379.0 Million Actual-Year dollars.
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The LCLS TEC and TPC spending profiles, along with projections of DOE
funding are shown in Appendix C.
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Section III - Management Organization and Responsibilities

Department of Energy
The roles, responsibilities, and authorities of the U.S. DOE Office of Science
participants are described below. Appendix D depicts the relationships between

the DOE and the partner laboratories as they apply to the LCLS project.

Office of Science

The Director of the Office of Science (SC-1) is the Program Secretarial Officer
Acquisition Executive (AE) for the LCLS project. As such, SC-1 has full
responsibility for project planning and execution, and for establishing broad
policies and requirements for achieving project goals. Specific responsibilities
for the LCLS project include:

e Chair the ESAAB Equivalent Board.

» Approve Critical Decisions and Level 1 baseline changes.

o Approve the Project Execution Plan.

o Delegate approval authority for Level 2 baseline changes to the Federal
Project Director.

o Conduct Quarterly Project Reviews.

e Ensure independent project reviews are conducted.

Office of Basic Energy Sciences

Under the Energy Policy Act of 1992, SC’s Director for Basic Energy Sciences
(5C-22) is responsible for planning, constructing, and operating user facilities
to provide special scientific and research capabilities to serve the needs of U.S.
universities, industry, and private and Federal laboratories. Within BES, the
Scientific User Facilities Division (5C-22.3) has direct responsibility for
providing funding, and programmatic guidance to the LCLS project. The
LCLS Program Manager, in SC-22.3, is the primary point of contact with the
following responsibilities:

e Oversees development of project definition, scope and budget.
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e Prepares, defends, and provides project budget with support from the
tield organizations.

e Reviews and provides recommendations to the AE on Level 0 and 1
baseline changes.

e Monitors Level 1 and 2 technical, cost, and schedule milestones.

e Participates in Quarterly Reviews, ESAAB Equivalent Board meetings,
and project reviews.

e Ensures ES&H requirements are implemented by the project.

e Coordinates with other SC Staff offices, HQ program offices and the
OECM.

DOE Stanford Site Office (SSO)

The SSO reports to the Office of Science and administers the M&O contract for
SLAC with Stanford University, which includes day-to-day oversight of
SLAC. The SSO Director delegates responsibility and authority for execution
of the LCLS project to the LCLS Federal Project Director whose specific
responsibilities include:

e Day-to-day oversight of the project and provides direction to ensure its
timely execution.

e Monitors, reviews, evaluates, and reports on the performance of the
project against established technical, cost, and schedule performance
baselines.

e Ensures environment, safety and health (ES&H) is integrated into the
project.

e Leads the Integrated Project Team.

e Approves Level 2 change control proposals as delegated by the AE.
Review and provide recommendations to the AE for Level 0 and 1
change control proposals.

e Authorizes use of project contingency in accordance with the levels
described in this PEP.

e Participates in Quarterly Project Reviews, ESAAB Equivalent Board
meetings, and project reviews conducted by the LCLS project and DOE
HQ.

e Conducts management meetings to monitor and review status of
project activities.

e Maintains project data in the DOE Project Assessment and Reporting
System (PARS).

10
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e Issues Project Directive Authorizations for disbursement of funds and
work authorizations.

e DPrepares project documents such as the Project Execution Plan,
Acquisition Strategy (formerly the Acquisition Execution Plan) and
Project Quarterly Reports.

e Coordinates matrix support from the SC Integrated Support Centers.

o Prepares and submits budget and funding documents to the BES
program manager. (e.g. Congressional Project Data Sheet)

SLAC, ANL and LLNL Project Management, and Advisory Committees

Appendix E provides an organizational chart illustrating the relationships (for the
purposes of this project) between SLAC, ANL and LLNL laboratory management;
LCLS Project Management; and various advisory committees. An explanation of
the responsibilities of key managers, are provided below:

SLAC Director

The SLAC Director has the ultimate responsibility for designing and
constructing the LCLS Project in keeping with the requirements of the SLAC
DOE contract DE-AC02-76SF00515. The Director has delegated the authority
to manage and execute the LCLS project to the LCLS Project Director, and will
ensure that the LCLS Project Director has priority access to all of SLAC’s
resources for that purpose.

The SLAC Director has established a separate LCLS Division during the PED
and construction phase of the LCLS project. This reorganization creates a
separate LCLS Division and establishes the LCLS Project Director as an
Associate Director of SLAC reporting directly to the SLAC Director. (See
Appendix F for additional details.) Key personnel for the LCLS Project will
report to the LCLS Division establishing a direct line management
organization to support the activities of the LCLS project. =~ Other personnel
will be matrixed from other SLAC divisions to provide support to the LCLS
Project.

ANL/LLNL Directors

11
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The ANL and LLNL Directors ensure that the appropriate resources for their
laboratories are applied to support the project in keeping with their DOE
contracts. The Directors jointly review with the SLAC Director the findings of
the Machine Advisory Committee, and initiate adjustments in program
direction as needed. @~ The ANL and LLNL Directors will appoint
representatives to the Inter-Laboratory Coordinating Council (ILCC). The
Directors will ensure that issues raised by the ILCC are addressed in a timely
manner.

The ANL Director and LLNL Director have worked with the SLAC Director to
approve Memoranda of Understanding (MOU’s), which describe the terms of
agreement with respect to their laboratories” participation in the LCLS project.
Each year, a Technical Addendum to the MOU is written between SLAC and
its partner laboratories to define the annual scope of work, resources and
schedule requirements for the LCLS. An example of the Technical Addendum
between SLAC and ANL/LLNL is shown in Appendix G.

Facilities Advisory Committee

The Facilities Advisory Committee (FAC) is a standing committee appointed
by the LCLS Project Director, with concurrence from the SLAC, ANL and
LLNL Directors, to provide advice on the progress of LCLS construction.
Members of this group will be selected from the international scientific
community with expertise in the project areas of interest. The FAC not only
advises the three laboratory Directors, but has a primary role in providing
guidance and feedback to the Project Director and his management team. The
FAC meets and publishes a status report on the LCLS project biannually.

Scientific Advisory Committee

The Scientific Advisory Committee (SAC) is a standing committee appointed
by the LCLS Project Director, with concurrence from the SLAC, ANL and
LLNL Directors, to provide guidance on the LCLS scientific research program.
Members of this group will be selected from throughout the scientific user
community with expertise in atomic, plasma and laser physics, femtosecond
chemistry and biology, and nanoscale physics and will provide advice and
recommendations on the initial direction of LCLS programmatic research. The
SAC meets and publishes a status report on the LCLS scientific program
biannually.

12
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Conventional Facilities Advisory Committee

The Conventional Facilities Advisory Committee (CFAC) is a standing
committee appointed by the LCLS Project Director to provide guidance on the
LCLS conventional facilities aspect of the project. The CFAC meets on an as
needed basis depending on the progress of the conventional facilities. A
report is published after meetings.

Inter-Laboratory Coordinating Committee

The purpose of the Inter-Laboratory Coordinating Committee (ILCC) is to
address issues affecting resource allocation to the LCLS project at the partner
laboratories, optimization of LCLS Project resources with other laboratory
activities, and coordination of partner laboratories” LCLS activities. Each
Laboratory Director shall appoint a representative to the ILCC with line
responsibility for resource allocation to the LCLS Project. The ILCC is chaired
by the LCLS Project Director and will meet quarterly or spontaneously should
an immediate need arise. The Federal Project Director will be invited to attend
ILCC meetings.

LCLS Management

Appendix H provides an overview of the organization chart for the LCLS Project.
The roles and responsibilities of the LCLS Project Management organization are
described below:

LCLS Project Director

The LCLS Project Director reports to the SLAC Director and is responsible for
the direction of LCLS design and construction activities and the research and
development program to support the LCLS, including coordination of SLAC,
ANL, and LLNL personnel assigned to the project. The LCLS Project Director
is responsible for approving the selection of staff for the design, construction,
commissioning, and initial operation of the LCLS facility.  Specific
responsibilities include:

o Day-to-day management and overall direction of the LCLS project.

13
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Ensuring that ES&H responsibilities and requirements are integrated
into the project, providing an Integrated Safety Management System
(ISMS) for the LCLS.

Establishing technical and administrative controls to ensure project is
executed within approved cost, schedule and technical scope.
Directing and coordinating supporting R&D and commissioning
activities with construction activities

Representing the project in interactions with the DOE and other
laboratories. Participating in management meetings with DOE and
communicates project status and issues.

Chairing the Configuration Control Board

Chairing the Inter-Laboratory Coordinating Council

Chairing the Change Control Board.

Approving Level 3 change control proposals. Preparing and providing
recommendations to the Federal Project Director for Level 0, 1, and 2
change control proposals, as required.

Identifying and managing project risks.

Member of the Integrated Project Team.

LCLS Chief Engineer

The LCLS Chief Engineer reports to the Project Director and has the following
responsibilities:

Carrying out the LCLS Project Director functions when the LCLS
Project Director is unavailable.

Providing support for all the functions performed by the LCLS Project
Director.

Facilitating and overseeing interlaboratory coordination.

Serving as the Configuration Manager of the Configuration Control
Board.

Coordinating engineering work for the entire project.

Directing project planning, scheduling, and budgeting and overseeing
the Project Office and Support function.

Defining estimating rules, practices, and procedures and managing
periodic project re-estimates.

Establishing, maintaining, documenting, and enforcing engineering
standards.

Establishing technical definitions of all project procurements.

14
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e Member of Integrated Project Team.

System Managers (Electron Beam, Photon Beam and Conventional Facilities)

The LCLS Electron-Beam, Photon-Beam and Conventional Facilities Managers
report to the LCLS Project Director and have the following responsibilities:

* Directing and coordinating the integrated effort of their respective
LCLS WBS systems.

0 “Electron-Beam” includes the Injector, Linac, Undulator and Global
Controls WBS systems.

0 “Photon-Beam” includes the XTOD, XES and Global Laser WBS
systems.

e Conducting Preliminary and Final Design Reviews as necessary to
ensure a high-quality design that meets the technical performance
specifications of the LCLS.

* C(ritical review of project planning, scheduling and cost estimating for
their LCLS system.

« Approving all Level 4 change control proposals.

o Ensuring that all work in their integrated LCLS system is planned and
executed in accordance with SLAC and LCLS ES&H policy and ISMS
procedures.

« Serving as members of the Configuration Control Board.

The LCLS Project Organization chart indicates the line authorities and
responsibilities of the Electron Beam Systems Manager and the Photon Beam

Systems Manager.

WBS Managers (Injector, Linac, Undulator, etc.)

The LCLS WBS Managers report to their respective LCLS E-Beam and P-Beam
System Managers and have the following responsibilities:

e Planning and managing the design, construction, installation, and
commissioning of their respective WBS system.

o Serving as the Cost Account Managers for all cost accounts in their
LCLS system.

15
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» DParticipating in project planning, scheduling and cost estimating for
their LCLS system.

o Approving Level 4 change control proposals.

o Ensuring that work in their respective LCLS system is planned and
executed in accordance with SLAC ES&H policy and ISMS procedures

» Serving as members of the Configuration Control Board.

Accelerator Team Leader and Physicist Liaisons (Injector, Linac, Undulator, etc.)

The LCLS Accelerator Team Leader, the X-Ray Endstation Systems Liaison
Physicist and the X-Ray Transport/Optics/Diagnostics Liaison Physicist report
to the Project Director.

The LCLS Accelerator Team Leader has the following responsibilities:

o Directing the physics liaisons responsible for the Injector, Linac,
Undulator, Conventional Facilities, and Controls.

« Directing the development and documentation of physics specifications
for LCLS technical systems.

o Directing the development of commissioning plans for the LCLS
electron beam systems.

o Directing the commissioning team and commissioning process for the
LCLS electron beam systems to meet the LCLS FEL goals.

o Coordinating activities listed above with LCLS groups working on x-
ray diagnostics and experiments.

The LCLS Accelerator Physics Liaisons report to the LCLS Accelerator Team
Leader as indicated in the LCLS Organization Chart..

All Physicist Liaisons have the following responsibilities:

e Acting as a liaison for their respective LCLS WBS Manager with SLAC
operational infrastructure and personnel.

e Ensuring the physics performance of their respective WBS scope will
meet the operational requirements of the LCLS and the SLAC Linac.

o Establishing and documenting performance specifications and physics
parameters of their respective LCLS WBS scope.

o Establishing and documenting specifications for operational and
controls parameters of their respective LCLS WBS scope.

16
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e Developing commissioning goals and procedures and optimize the
physics performance of the LCLS.

LCLS ES&H Officer

The LCLS ES&H Officer reports to the LCLS Project Director and is
responsible for:

e Under the direction of the LCLS Project Directorate, and in
conformance of SLAC’s Integrated Safety Management System (ISMS),
maintaining the LCLS ISMS to ensure a safe working environment for
the LCLS.

o Providing all levels of LCLS management with advice, information and
other resources appropriate to the LCLS project safety oversight.

o Assisting line management in writing environment, safety, and health
documents, or authoring these documents as assigned by the LCLS
Project Director.

e Reviewing proposed designs, procedures, and practices for
environment, safety, and health considerations.

e Acting as a liaison for the LCLS Project with the SLAC Environment,
Safety, and Health (ES&H) Division and the SLAC Safety Oversight
Committee (SOC) to ensure that laboratory-wide environment, safety,
and health policies are followed.

o Coordinating with the SLAC ES&H Division on training requirements
for LCLS Project members.

o Acting as LCLS Project liaison in environment, safety, and health audits
conducted by the DOE or the ES&H Division.

o Supporting of line management's activities to determine if environment,
safety, and health requirements are being followed.

e Advising LCLS management on progress toward completion or
monitoring of project schedules of environment-, safety-, and health-
sensitive milestones.

e Recommending to the LCLS Project Director corrective action for
situations where environment, safety, or health conditions pose an
imminent danger or significant environmental harm.

o Serving as a member of the Configuration Control Board.

LCLS Quality Assurance Officer
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The LCLS Quality Assurance (QA) Officer reports to the LCLS Chief Engineer
and is responsible for:

Representing the LCLS Project on all matters of Quality Assurance and
Quality Control at its three partner laboratories; ANL, LLNL and SLAC.

In consultation with the LCLS Directorate and System Managers,
establishing quality-related goals, milestones, directions, practices and
policies, and implement quality-related activities.

Developing and maintaining a project-wide technical specification system
that captures all LCLS technical specifications (GRD, PRD’s, ESD’s, ICD’s
and RSD’s).

Developing as necessary, vendor surveillance procedures and reports,
acceptance criteria documents, non-conformance reports, “traveler”
documentation, inspection plans, vendor control programs, metrics and
testing procedures.

Providing or coordinating project-specific QA training for LCLS Project
members.

Performing QA audits as requested by the LCLS Project Directorate.

Serving as a member of the Configuration Control Board.

Conducting own activities in accordance with all environmental, health and
safety regulations and practices pertinent to this position.

LCLS Procurement Manager

The LCLS Procurement Manager heads the LCLS Procurement Group,
consisting of senior buyers for the LCLS technical and construction
procurements. The LCLS Procurement Manager has delegated signature
authority from the SLAC Director to set and award contracts for the project
and to enter into agreements, and approve transactions related to
subcontracts, purchase orders, and consulting agreements on behalf of LCLS.
The LCLS Procurement Manager reports on project-related matters to the
LCLS Chief Engineer and administratively to SLAC’s Associate Director for
Business Services. In addition, the LCLS Procurement Manager is responsible
for;

o Acting as the primary office of communication between LCLS and other
Procurement/Purchasing offices at SLAC, ANL and LLNL, which
includes a collaborative relationship with SLAC’s Purchasing
Department.
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e Managing LCLS procurements and the procurement staff in compliance
with SLAC’s managing contract with Stanford University, and DOE,
commercial and government contract and procurement principles,
policies, and procedures as defined in the Federal Acquisition
Regulations, and the Department of Energy Acquisition Regulations.

» Setting priorities for the project’s major procurements and ensuring that
procurement milestones meet the LCLS technical, quality, cost and
schedule goals.

e Administering subcontracts from award through close-out, including
the development and maintenance of file documentation, vendor
performance, issuance of change orders, negotiation of subcontract
modifications, review and approval of invoices for payment, and
review of documentation for subcontract close-out.

e Administering procurements and requisitions, preparing requests for
proposal, selecting appropriate subcontract form, identifying
prospective bidders, and preparing and issuing solicitations,
conducting proposal evaluations, negotiating price and delivery terms,
awarding subcontracts within their assigned signature authority and
preparing subcontract for signature by appropriate signature level.

« Applying cost and price analysis techniques to determine best value
assessments and awards.

o Assisting project personnel in developing scope-of-work documents,
program and acquisition strategies, and other required procurement
documentation.

o Conducting own activities in accordance with all environmental, health
and safety regulations and practices pertinent to this position.

LCLS Project Budget Officer

The LCLS Project Budget Officer reports to the LCLS Chief Engineer and is
responsible for:

o Acting as the primary office of communication between LCLS and other
financial offices of SLAC, ANL and LLNL including Accounting, the
Business Office, and the Budget Office.

e Acting as the primary contact in tracking requisitions and purchase
orders and expediting issues related to purchase orders.

o Providing monthly summaries of budgets, costs, open commitments
and obligations in a format useful to the LCLS management team.
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« Maintaining original and electronic copies of MOU's and SOW's for the
LCLS project.

o Providing gate-keeping oversight to the requisition process. Approve
requisitions on-line for off-line signatories. Supervise administrative
staff in work related to requisition preparation.

o Tracking the overhead on individual requisitions and ensuring that
adequate funds are set aside for indirect costs.

o Tracking labor effort on the LCLS project and providing reports to
management indicating time and cost charged as compared to labor
profile estimates.

o Tracking costs against SLAC credit cards used for LCLS business and
ensure that transfers are being made to the appropriate cost account.
Conducting own activities in accordance with all environmental, health
and safety regulations and practices pertinent to this position.

LCLS Project Cost & Schedule Manager

The LCLS Project Cost & Schedule Manager heads the Project Management
and Control System (PMCS) Group, consisting of coordinators for the major
LCLS systems. The LCLS Project Cost and Schedule Manager reports to the
LCLS Chief Engineer and is responsible for:

o Maintaining the baseline cost estimate and baseline schedule.

o [Establishing and maintaining the Project Management and Control
System (PMCS).

« Establishing, coordinating and updating all reporting of project earned
values measurements, including costs and schedule variances.

o Maintaining the WBS and WBS Dictionary.

e Maintaining the Level 2 and Level 3 Milestones and Milestone
Dictionary.

e Maintaining the Baseline Change Request (BCR) process to track
changes to the LCLS baseline.

o Collecting monthly all actual costs for the LCLS project.

o Producing the monthly LCLS Cost and Schedule Performance Report.

e Analyzing actual cost reports from the participating laboratories for
correctness of charges.

o Assisting the Project Director, Chief Engineer and System Managers in
forecasting budgets.
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o Training and supervising the project's technical and administrative staff
in the use of the costs and schedule system.

o Conducting own activities in accordance with all environmental, health
and safety regulations and practices pertinent to this position.

LCLS Integration & Installation Manager

The LCLS Integration & Installation Manager reports to the LCLS Chief
Engineer and will be responsible for global facilitation and coordination of
integration and installation activities including:

e Acting as an interface with each WBS Manager, CAM or responsible
engineer having integration or installation activities to ensure they are
defined and executed in a smooth and well-organized process.

» Developing and coordinating, based upon input from a WBS Manager,
CAM or responsible engineer, global LCLS shutdown schedules and
planning.

« Developing and coordinating, based upon input from a WBS Manager,
CAM or responsible engineer, the integration and installation of
technical equipment with the beneficial occupancies of conventional
facilities.

e Developing and interpreting applicable labor type and standard
agreements (i.e., Davis-Bacon) such that LCLS integration and
installation activities can obtain the necessary DOE approval.

« Develop estimates on staging space and infrastructure support.

o Conducting own activities in accordance with all environmental, health
and safety regulations and practices pertinent to this position.

LCLS Information Technology Manager

The LCLS Information Technology Manager reports to the LCLS Chief
Engineer and is responsible for designing, developing, maintaining, and
qualifying the major databases that support the project including:

e Providing definitions of the appropriate hardware and software for
administrative and machine design purposes.

* Maintaining Oracle and Windows-based cost, schedule, drawing, and
configuration control systems for the LCLS Project.
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e Maintaining a system to track purchase order progress against MOU's
and SOW's.

» Establishing and maintaining an LCLS document control system that
can be utilized as the central repository to ensure that all relevant
documents are maintained in an accurate and logical hierarchical
system.

¢ Installation of the appropriate hardware and implementing software,
including the parameter list, to support the LCLS Project.

o Conducting own activities in accordance with all environmental,
health and safety regulations and practices pertinent to this position.
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Section IV — Work Plan

To build an XFEL Facility at SLAC, the LCLS project proposes to construct the
following main elements:

a) A photoinjector and a short linac, at Sector 20 of the 30-sector SLAC Linac,
where a bright electron beam is generated and accelerated to 135 MeV,

b) Modification to the last kilometer of the 3-kilometer SLAC Linac, where the
electron bunch is compressed and accelerated to 14.3 GeV,

c¢) Removal of the Final Focus Test Beam tunnel and construction of a
transport system to the undulator,

d) An undulator, ~120m in length, where the electrons emit FEL and
spontaneous radiation,

e) The undulator-to-experimental area transport line,

f) A Near Experimental Hall, ~40 meters downstream of the undulator, will
include three enclosures for x-ray diagnostics equipment,

g) A photon beam transport line connecting the Near Experimental Hall to
the Far Experimental Hall.

h) A Far Experimental Hall, ~250 meters downstream of the Near
Experimental Hall and constructed as an underground cavern, will include
three enclosures for x-ray diagnostics equipment,

i) The LCLS Central Laboratory Office (CLO) building, constructed on grade
near the Experimental Halls, to accommodate LCLS users and scientific
and operations staff. Parking will be provided adjacent to the LCLS CLO.

Work Breakdown Structure

The detailed activities to design, fabricate, construct, install and commission the
LCLS project are described in its Work Breakdown Structure (WBS). Each
element (activity) of the WBS has cost, manpower, and schedule associated with it

and is the key element (activity) for planning and controlling cost and schedule.

Organization of the WBS

The levels of the WBS reflect a logical breakdown of the work by major
system. Each lower level breaks down the previous level by subsystem and
task. Level 1 defines the total LCLS project as follows:
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1 LCLS Total Includes all Project Engineering and
Estimated Cost Design (PED), Long-Lead Procurements
(TEC) and Construction activities for this project,
including contingency.
2 LCLS Other Includes all Research and Development

Project Cost (OPC) (R&D), Commissioning (Pre-Operations)
and Spares for this project, including
Management Reserve.

The LCLS Total Project Cost is defined as the sum of the TEC and OPC. WBS
Level 2 defines the major LCLS systems organized according to geography.
Each LCLS system's WBS captures their respective TEC and OPC as follows:

WBS# LCLS System
11,21 Project Management, Administration & Integration
1.2,2.2 Injector System

1.3,2.3 Linac (Accelerator) System

14,24 Undulator System

1.5,2.5 X-Ray Transport, Optics & Diagnostics System
1.6,2.6 X-Ray Endstations System

1.9, Conventional Facilities

Each system includes related common tasks and activities such as controls,
alignment and installation, such that it is a fully integrated system that captures
all costs, resources, tasks and activities necessary to complete each LCLS
system. Each system contains progressively lower levels to further define the
sub-elements down to the lowest WBS.

The WBS Dictionary

A WBS Dictionary has been established to define the WBS scope. An index for
the LCLS WBS and WBS Dictionary for each element through Level 2 is

provided in Appendix I. A copy of the complete WBS and the WBS Dictionary
is available in the LCLS Project Office.

The LCLS Cost and Schedule Manager is responsible for maintaining the

current WBS and WBS Dictionary and the records of all changes. All changes
must be approved by the Project Director prior to implementation.
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When specified by this management plan, such changes will be forwarded to
the Federal Project Director for approval after review by the Configuration
Control Board. Once approved, the changes will be implemented in the WBS.
A record of such changes will be maintained.

Work Execution

Engineering, Design, and Drawings

Each partner laboratory participating on LCLS agrees to furnish complete
documentation of the quality control and performance checks on deliverables
supplied to the LCLS project. Documentation will include all engineering
drawings of equipment, full schematics of electronics, operating and
maintenance specifications, ‘as-built’ dimensions of all deliverables, magnetic
measurements, and documentation of all software. All drawings,
specifications, operating and maintenance documentation will be stored on the
LCLS Database at SLAC.

Make-vs-Buy Policy

The LCLS Chief Engineer will review, on a case-by-case basis, fabrication
requirements and recommend whether to use in-house capabilities or buy the
item from an outside supplier. The program applies to the fabrication of
hardware and services. The goals of this program are;

a) Meet the LCLS Project mission, cost, design, and schedule requirements
effectively.

b) Comply with obligations to support small, small disadvantaged, and
minority-owned business enterprises.

c) Efficiently use and maintain the participating laboratories' capabilities
according to their mission and DOE objectives.

R&D and Commissioning Activities

R&D and commissioning activities that support the construction project will
be carried out primarily by employees of the participating laboratories using
the facilities and resources of the laboratories. Management of the R&D work
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and coordination of R&D with the construction project is the responsibility of
the LCLS Project Director.

Commissioning functions and activities are to be integrated into SLAC
operations and are subject to all SLAC ES&H and operations policies and
procedures. Should there be any conflict between SLAC ES&H and/or SLAC
Operations and the LCLS PMP, SLAC’s ES&H policies will take precedent.
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Section V — Cost and Labor Estimates
Cost Estimates

As described previously, Appendix C provides a year-by-year spending summary
of LCLS cost estimate (TEC, OPC), at WBS Level 2 and compared with anticipated
funding plans. The LCLS cost estimate is a detailed "bottoms-up" estimate with
resources loaded at the lowest activity and has been developed using appropriate
standard estimating methodologies, and integrated with the work scope
definition. Resources defined in the detailed estimate are applied to the tasks
established in the schedule to generate a time-phased budget. All estimates are
assessed in dollars in the actual year (AY) spent.

Labor Estimates

The labor required for the project has been estimated by labor type and
distributed by the cognizant manager to support the scope of work. Labor rates
for each labor type have been developed. These labor estimates sum up to the
total project labor estimate. Appendix ] shows the current labor estimate required
for the LCLS Project by partner laboratory per fiscal year. This labor will be
provided by existing personnel at SLAC, ANL, LLNL, and where necessary, by
additional contract and term appointment labor.
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Section VI - Funding and Cost Management

Funding Management

Funds will be available to the DOE in support of the LCLS Project on an annual
basis following the passage of legislation by the U.S. Congress. Funds for LCLS
PED and construction costs shall be directed to SLAC via congressional budget
line item, with LCLS R&D and commissioning funds as a modification to SLAC's
M&O contract with DOE.

The financial resources required to perform the work scope at ANL and LLNL
will be determined by SLAC's LCLS Project Management organization. To assure
these resources are transferred in a timely manner to meet future expenditures
and procurements, LCLS Project Management will prepare annual Technical
Addenda to the ANL and LLNL Memoranda of Understanding (MOU) for work
scope and necessary funding by August 1 of the preceding fiscal year. The
addenda (see Appendix G) authorize an annual funds transfer via subcontracting
agreement between SLAC and its partner labs. At mid-year and at the beginning
of the fourth quarter, LCLS may request adjustments to the obligations to ANL
and LLNL if necessary.

The ANL and LLNL annual addenda authorize a defined scope of work and the
necessary resources at the lowest level of the WBS for each Lab. Laboratory labor
resources, if necessary to accomplish the work scope, will be identified explicitly
in the addendum. Each partner lab will make every effort to carry out their
institutional responsibilities consistent with the LCLS project schedule, which
may have to be changed as the project progresses. To optimize available
resources, LCLS management may transfer, modify or redefine future work
scope, through modification of the addenda, to achieve the LCLS technical, cost
and schedule requirements.

Cost Management
System Work Breakdown Structure (WBS) Managers for each of the WBS level 2

systems will be responsible for ensuring that only work budgeted will be
authorized and for controlling expenditures against their accounts. The costs and

28



5= (A
} / I k Stanford Linear Accelerator Center

L L= Stanford Synchrotron Radiation Laboratory

commitments incurred in these accounts will be transmitted to the LCLS Project
Office monthly and reported in the monthly LCLS Cost Performance Report.

In addition, each laboratory has a signature authority procedure to assure that
only authorized personnel can approve requisitions. Signature authority is
delegated by the LCLS Project Director to LCLS Cost Account Managers as

follows:

LCLS Manager Signature Authority
LCLS Project Director (SLAC) $100,000
LCLS Chief Engineer (SLAC) $50,000
LCLS ANL, LLNL Project Directors $100,000 for approved work at

partner laboratory
LCLS System Managers (SLAC) $15,000
LCLS WBS Managers (SLAC) $5,000

Procurement and item purchases exceeding the delegated limit will be authorized
via LCLS Transmittal Memo by the LCLS Project Director in advance of obligation
by the partner laboratory's Procurement Department.
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Section VII - Configuration Management

The essential elements of configuration control are a well defined baseline, and an
effective method of communicating, evaluating, and documenting changes to that
baseline. The LCLS project management will control and evaluate changes to its
cost, schedule and work scope baseline through a change control process
designed to promote an orderly evolution from the initial baseline design, and
ensure that the effect of changes on cost, schedule, and performance are properly
evaluated and documented.

Configuration Control Board

A Configuration Control Board (CCB) consisting of the key members of the LCLS
Project will be established to advise (not approve) changes to the LCLS technical,
cost and schedule baseline. The board will consist of a standing committee
consisting of a chairman, a configuration manager, and board members. Their
roles are described below:

CCB Chairman

The LCLS Project Director is the CCB Chairman. The Chairman reviews and
may approve changes that come before the CCB. The Chairman will
coordinate DOE approval if the impact of a change to cost, schedule, or
technical performance requires DOE approval.

Configuration Manager

The Chief Engineer is the Configuration Manager, and is responsible for
managing change control activities, maintaining and enforcing control
procedures, organizing the agenda for change control meetings, and ensuring
changes are properly evaluated and documented.

Board Members

In addition to the CCB Chairman and the Configuration Manager, the Cost
and Schedule Manager, the System Managers, and representatives from QA
and ES&H constitute the Configuration Control Board.
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In addition to the standing CCB committee, the LCLS Federal Project Director
will attend all CCB reviews requiring DOE approval, and is invited to sit in on
CCB reviews below DOE approval threshold. Although any member of the
LCLS project can propose a baseline change, it must be sponsored by one or
more board members. The CCB members review the technical, cost, and
schedule implications of changes and advise the Chairman. All System
Managers must review every change to assess impact and ensure that system
interfaces have been properly considered. The Cost and Schedule Manager
must review every change to evaluate the impact to overall project cost and
schedule.

Baselines

The initial technical, cost, and schedule baseline provides the reference point
from which to begin configuration control. The baseline will evolve through
the configuration control process. At any time, the current baseline will be
traceable to the original baseline through the records of approved changes.
Approved changes may affect the LCLS parameters list, hardware or software
designs, and the project WBS Dictionary, cost and schedule.

Critical Decision (CD) 2b, Approve Performance Baseline was approved by the
Director of the DOE’s Office of Science on April 11, 2005 and formalizes the
initial technical cost, and schedule baseline. The CD-2b is accompanied by an
initial cost and schedule baseline, contingency, and forecasted funding
profiles, along with the approved LCLS technical performance requirements.
As Configuration Manager, the Chief Engineer is responsible for maintaining
and documenting the technical baseline through the configuration control
process. The LCLS Cost and Schedule Manager will incorporate approved
changes into the project's WBS Dictionary and cost and schedule baselines.
The Cost and Schedule Manager will maintain a record of approved changes
that affect cost and schedule.

Change Thresholds

The thresholds for Configuration Change Control approval are given in
Appendix K. All changes for Level 1, 2 or 3 must be reviewed by the
Configuration Control Board and approved by the LCLS Project Director prior
to being submitted to the DOE for additional approval.
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Configuration Control Process

The configuration control process will be applied to all proposed changes,
including those initiated by subcontractors and suppliers, which affect
technical performance, cost, or schedule of the LCLS baseline. The process
proceeds as follows:

e Any member of the project can request a change proposal by informing the
responsible WBS Manager. The technical merits and cost/schedule impact
are evaluated under the direction of the System Manager.

o The WBS or System Manager submits a Baseline Change Request (BCR) to
the Chief Engineer (Configuration Manager), complete with a concise
impact statement of the technical, cost, and schedule changes related to the
BCR. The proposal is added to the agenda of a future change control
meeting. The BCR must be signed by the System Manager(s) proposing
the change.

o The Configuration Manager will send copies of new BCR's to all members
of the CCB well in advance of the CCB meeting. The new proposed
changes constitute the agenda of a future Configuration Control Board
meeting.

o The Configuration Manager convenes the Configuration Control Board to
discuss new change proposals. Each change is discussed, and each System
Manager signs the change proposals. The CCB process is designed to
ensure that the technical, cost and schedule impact of changes that may
affect more than one LCLS system are correctly evaluated. There is a
standing meeting of the CCB scheduled monthly, which can be cancelled if
no BCR's are proposed.

e As chairman of the Configuration Control Board, the Project Director
approves, disapproves the proposal, or requests further information
concerning each proposal.

o Approved changes are transmitted to the DOE Federal Project Director.
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Section VIII - Risk and Contingency Management
Risk Management

Managing risk is a key element of the project management process for both
planning and performance phases of the LCLS. As such, the LCLS management
has developed a Risk Management Plan (RMP) which identifies and quantifies
risks to the LCLS Project, determines their impact and exposure to risk and
develops mitigation and correction strategies to employ when risks become
reality. Risks to the LCLS project are identified to be in the following categories;

e Technical
o Design and Equipment Complexity
o Environment, Safety & Health
o Procurements
o Programmatic (Scientific Mission)
o Resources (Funding and Staffing)
o Cost (includes currency and inflation)
e Schedule

The RMP assesses and quantifies risks to the LCLS project and documents the
high risk areas in the LCLS Risk Registry. The LCLS Risk Registry is a living
document used throughout the life of the LCLS project and, like contingency
management, is under configuration control. The LCLS RMP and Risk Registry
are reviewed and updated monthly to reflect any reassessment of risks to the
LCLS project. A copy of the LCLS RMP and the current Risk Registry are
available in the LCLS Project Office.

Contingency Management

Contingency funds are utilized during the LCLS project for corrective actions to
technical risks realized during the project, recovering from schedule delays, and
providing resources for errors and omissions in the baseline cost estimate.
Contingency funds are estimated, at the lowest WBS, based on a risk assessment
of; (1) design maturity of the component(s) and/or cost estimate, and (2) judgment
factors, which considers environmental factors such as beyond the state of the art
technology, single vendor procurements, currency and pricing variations, etc..
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At any time, the project contingency is defined as the difference between the
project TEC and the sum of the current estimates at completion at Level 2 of the
WBS. All contingency for the project will be held at SLAC under the control of
the LCLS Federal Project Director and LCLS Project Director as governed by the
Baseline Change Control process. Increases in the WBS L2 Estimate-at-
Completion (EAC) above the Level 3 cost threshold require submitting a Baseline
Change Request (BCR) to the LCLS Configuration Control Board (CCB). The BCR
will include the basis for the change and the implications for cost, schedule, and
system interfaces.

The CCB will review the request and make a recommendation to the LCLS Project
Director. If the Project Director concurs, the BCR is approved unless the change
thresholds require the approval of higher levels of authority. An approved cost-
related BCR results in the increase of the baseline estimate for that WBS element,
and unless there are offsets, will reduce the available contingency by an equal
amount. The LCLS Project Director will make every effort to find offsets within
the project, without impacting the technical performance baseline, to mitigate
draws on contingency. A change control log will be maintained by the LCLS Cost
and Schedule Manager to document all approved BCR's.

The principals of contingency management for the LCLS project are as follows:

e The actual allocations of contingency at any level of the WBS will be
reflected in a new EAC to be updated quarterly.

e The sum of these contingency allocations may not exceed the amount in the
LCLS contingency amount.

e All changes from baseline costs shall be traceable to the CD-2b
Performance Baseline.
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Section IX — Project Management Control System

The LCLS Project has established a Project Management Control System (PMCS)
using Primavera Project Planner (P3) as a schedule planner and COBRA as a cost
processor to derive earned value progress on the project. Modeled after past DOE
projects at SLAC, namely the B-Factory Project (PEP-II and BaBar), GLAST-LAT
Project and the SPEAR-3 Project, the LCLS PMCS is the integration for the
schedule and cost baselines and provides the necessary tools to monitor cost,
schedule, and technical performance on a monthly basis. The LCLS PMCS
satisfies all requirements of DOE Manual 413.3-1.

The LCLS cost and schedule baseline consists of a Baseline Cost Estimate (BCE)
and the Integrated Project Schedule (IPS), which uses a project-wide logic
network, resource-loaded tasks, and a hierarchy of schedule milestones. Both the
BCE and IPS are maintained by the LCLS Project’'s PMCS Group and are subject
to change control under Configuration Management.

The policies and procedures for maintaining and changing the BCE and the IPS
and those for reporting schedule status are set forth in Section VIII -
Configuration Management of this PMP and/or the supporting PMCS
documentation written and distributed by the LCLS PMCS Group. The LCLS
PMCS Group is managed and operated by the LCLS Cost and Schedule Manager
and reports to the LCLS Chief Engineer.

Monthly performance measurement figures will be based on three quantities:
schedule status submitted by the LCLS Cost Account Managers each month,
actual financial status (costs and commitments) for the month, and the cost and
schedule baseline.

A Cost Performance Report (CPR) will be prepared and issued monthly by the
Cost and Schedule Group. Reporting will be by WBS element to the lowest
element. For each element, the following data will be reported: actual cost of
work performed (ACWP), budgeted cost of work performed (BCWP), and
budgeted cost of work scheduled (BCWS). Cost and schedule variances, and cost
and schedule performance indices, will be documented in the CPR.

A monthly report on the LCLS Project progress will be issued by the LCLS Project
Office and distributed to appropriate DOE offices and other organizations outside
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the project. This report will provide information at WBS level 2 and higher and
will discuss the overall status of the LCLS Project. A “Highlights” section will
address the total project schedule overview and any significant project
accomplishments. An “Assessment and Issues” section will cite any areas of
concern to the project management. The LCLS monthly report will also document
monthly and cumulative project cost and schedule performance at WBS level 2
and progress against DOE level 2 milestones.
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Section X — Supporting Functions

Each partner laboratory participating in the LCLS project, agrees to furnish
indirect support to the project from its support departments, which may include:

e Accounting and Budgeting

» Environment, Safety and Health

o Facilities Management

o Information and Business Services

e Human Resources

o Legal

e Quality Assurance

e Procurement and Purchasing (if separate from Business Services)

All support functions will be provided through the partner laboratory's
organizational lines of authority and responsibility. LCLS will direct questions of
priority needs for support through normal lines of authority within the
organization.
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Section XI — Information and Reporting

Documents and Reports Prepared by DOE

o Accelerator Readiness Review

e Environmental Assessment and Finding of No Significant Impact
(FONSI)

e Annual Project Validation Report

o Construction Project Data Sheet

e Justification of Mission Need Statement

o Project Execution Plan

e Quarterly Project Director's Progress Report

Documents and Reports Prepared by the LCLS Project

e Advance Procurement Management Plan

o Conceptual Design Report

o Construction Project Data Sheet

o Preliminary and Final Safety Assessment Document
o Fire Hazards Analysis

o Hazards Analysis Report

o Monthly Project Report (includes Cost and Schedule Performance)
e Project Management Plan

e Quality Implementation Plan

o Risk Management Plan

o Start-Up and Commissioning Plan

Project Meetings and Reviews

Meetings and Reviews with DOE

The following meetings will be held between the DOE and the LCLS Project:

o« DOE/LCLS Management Meeting (weekly). A meeting held between
the DOE Federal Project Director, the LCLS Project Director and
relevant LCLS staff to discuss current business and management issues.
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o DOE/LCLS Status Meeting (weekly). A meeting held between the DOE
BES Director, DOE LCLS Program Manager, DOE Federal Project
Director, LCLS Project Director and relevant LCLS staff to review the
current status of project work and to discuss outstanding issues.

o DOE/LCLS Quarterly Review (quarterly). A meeting held between the
Office of Science Acquisition Executive, DOE-BES Director, DOE-LCLS
Program Manager, DOE Federal Project Director, and an Office of
Engineering and Construction Management representative to review
the current status of project work and to discuss outstanding issues.

o DOE Independent Project Review (semiannual). A review held by the
DOE's Office of Science on the LCLS project's technical cost, schedule
and management performance. Presentations by key project personnel
will address issues on an agenda agreed to in advance by DOE and the
LCLS Project Director. A report is issued with findings, comments, and
recommendations.

Additional LCLS Project Meetings

Project reviews will be held whenever relevant to vet key decisions in the R&D
and construction phases of the LCLS project. In addition, the following
regular meetings will be conducted within the LCLS project:

o Inter-Laboratory Coordination Committee (ILCC) meetings (quarterly),
chaired by the LCLS Project Director. This meeting includes the DOE
Federal Project Director, LCLS Project Director, Chief Engineer, and
System Manager(s) with work scope at the partner lab, and a
representative from each partner lab with line authority for resource
allocation to the LCLS project. This meeting will primarily focus on
issues affecting resource allocation to the LCLS project at the partner
laboratories and optimization and coordination of LCLS resources with
all three laboratory activities. Meeting minutes will be recorded.

o LCLS Risk Management Meeting (monthly), chaired by the LCLS Chief
Engineer. This meeting includes the DOE Federal Project Director,
LCLS Project Director, Chief Engineer, the System Managers, the
Integration Managers (Controls, Alignment, and Installation), the Cost
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and Schedule Manager, the PMCS Group, ES&H and QA officers, and a
representative of the SLAC Purchasing Department. This meeting will
focus on identifying risks and developing risk avoidance/mitigation
strategies for the LCLS project and across functional groups within the
partner laboratories. Meeting minutes will be recorded.

LCLS Management Meeting (weekly), chaired by the LCLS Project
Director. This meeting will involve the LCLS Project Director, Chief
Engineer, the System Managers, the WBS Managers, the Integration
Managers, the Cost and Schedule Manager, the PMCS Group, and will
focus on the day-to-day management issues within the LCLS project.
Meeting minutes will be recorded.

LCLS Physics Coordination Meeting (weekly), chaired by the LCLS
Project Director. This meeting will involve the Project Director, Chief
Engineer, Institutional Liaisons, and System Managers, and provide the
highest level of physics support and coordination for the LCLS project.
This meeting will primarily focus on the Ré&D, liaison and
commissioning support during the construction phase of the project.

LCLS Change Control Board Meetings (monthly), chaired by the LCLS
Project Director. This meeting will involve the DOE Federal Project
Director, LCLS Project Director, Chief Engineer, the System Managers,
the Integration Managers (Controls, Alignment, and Installation), the
Cost and Schedule Manager, the PMCS Group, ES&H and QA officers,
and a representative of the SLAC Procurement Department.

LCLS Facilities Advisory Committee (FAC) Meetings (semiannual),
appointed by the LCLS Project Director. The FAC is a standing
committee made up of leading physicists in the scientific community
charged to provide advice on the progress of LCLS construction, and to
ensure that the LCLS project meets or exceeds the technical
performance as defined in Appendix A.

LCLS Scientific Advisory Committee (SAC) Meetings (semiannual),
appointed by the LCLS Project Director. The SAC is a standing
committee made up of leading physicists in the scientific user
community charged to provide advice on the progress of LCLS
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scientific program, to provide guidance on the initial LCLS scientific
research program.

« LCLS Collaboration Meetings (at least semiannual), called by the Chief
Engineer. These meetings bring together the entire LCLS management
organization and most of the physicists and engineers working on the
Project. The meetings promote communication and coordination of
activities across the laboratories, and provide an opportunity for cross-
organization communication and identification of unresolved interface
issues. These meetings typically precede the FAC reviews, which
facilitates review preparations.

o LCLS Conventional Facilities Advisory Committee (CFAC) Meetings,
appointed by the LCLS Project Director. The CFAC is a standing
committee to provide guidance on the LCLS conventional facilities
aspect of the project. The CFAC meets on an as needed basis
depending on the progress of the conventional facilities. A report is
published after meetings.
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Section XII — Project Management Plan Review and Modifications

After its adoption, this Project Management Plan shall be periodically reviewed
by the DOE Federal Project Director and the LCLS Project Director. Proposals for
its modification may be initiated by the DOE Federal Project Director, the LCLS
Project Director, SLAC, ANL and LLNL Directors, or any other member of the
Integrated Project Team. Significant changes to the PMP require an amended
PMP and the approval of Director of the DOE’s Stanford Site Office, DOE Federal
Project Director, LCLS Project Director, and the Laboratory Director’s at SLAC,
ANL and LLNL.
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Appendix A — LCLS Summary Schedule (Mar05)

Design/Procurement

Installation

Undulator

Design

Testing at MMF

X-Ray Transport & Diagnostics

Commissioning Diagnostics

X-Ray End Stations

Operations

FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009
OCT] JAN] APR] JUL JOCT] JANJAPR] JOLJ OCT] JANJ APR] JOLJOCT] JAN] APR] JOLJOCT] JANJ APR] JOLJ OCT] JAN] APR] JOC
DOE Milestones cD3a® CD2b @ @ CD3b & CD4
Injector Accelerator Linac ARR 1st Liaht
Major LCLS Milestones M ARR * *
Start Proc FFTB Shutdown Start Injector * LCLS ARR ¢ LCLS Start Operation (X
for * Comm (Drive Ray to Far Hall)
. - TR Caonatr I aser)
Conventional Facilities *
Sector 20 Injector Facility [ Title 2 ] [ Construction | @ S20/Alcove B.O. Linac B.cY
Linac Facility [Ter | [ Titlez | IS
Main Control Center J MMF [ T2 ] [Tite2] [ Construction ] @mccB.0.
Magnetic Measurement Facility [ Tite1 ]| | Title 2 | Construction | ¢ |mvF . o, ®XTODB.O.
Undulator Hall Title 1 Title 2 | Construction | 4 > BD B.O.
NEH B| D-Ob FEE B.O. & cLOoCB.O.
. FEH HlO.
Other Facilities (Undulator,BD, RY, NEH, \ 4 & BTHE.C.
FEH,FEE, BTH,CLOC & X-Ray Xport) Title 2 | [ Construcfion
R R Drive Laser Award @ UV Béam to Cathode
Injector Drive Laser RFP ¢ Iniector ARR @
Drive Laser [ Design/Procure | C/O Commission
RF Gun [ Design/Procure ]
Wall Region Install :|
Heater Region Install :l
Accelerator Region Install Laser Heater Ingiall
Gun Region Install
Inject RF Install |
. X-Band Klystron Cableplant
Linac *

Spectromete

ngtall ] I

ommission |

L1,BC1, 12 BC2, 13 &LTU, E

“Dump ]

Ti Stronqback*
Y Maanet Blocks

Maanet Poles ¢

E-Dufhp |nstall I:I
e[ ] teecds[ ]
I:l LTU Ingtall
| Con

ion ]

nisj

|
33 Prod Unds
Rcv 1st Ar S’ ’Recelve
v @ Del of 1st Arts to MMF

| F/MM

| Install |

Commission

Design/Procure ]
Solid Attenuator Install|:|
Gas Attenuator Install|:|

\ 4

Award Initial Funding

Tunnel Mech/Vac Install|:|

Commission

| Laser Design/Procure/Assy

I Install |

Design/Procure 2-D X-Ray Detector

I Install

Commission

| Operations |
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Appendix B-LCLS L1, L2 and L3 Milestones (Mar05)

System | Lewvel? P3ID Milestone Bageline | Updated | Vatiance | '02 03 '04 ‘05 ‘06 ‘07 08
Apr | Oot [ Apr | Oct [ &pr [ Oct [ &pr [ Oct [ &pr [ Oct [ &pr [ Oct [ &pr [ 0ot [ &

= Level 1 DOE (SC1) Milestones 8/29/08  3/31/09 N/A

DOE ML1  ME1_PLIOOD CD0 - Approve Iission Need G171 61701 0 days

DOE ML1  MI31_PMOOS CD1 - Approve Preliminary Baseline Range 101602 1071602 0 days 73]

DOE MLl  MI31_PMOLS CD2a- Approve Long-Lead Procurement Budget 730,04 75004 0 days *®

DOE ML1  MI31_PMOZ0 CD2hb - Approve Petformance Baseline 343105 33105 0 days &

DOE MLl  LI31_PMOZS CDGa - Approve Start of Long Lead Procurement 1025904 1052504 0 days ®

DOE L1 ME1_PLIOS0 CD3h - Approve Start of Construction 272808 272806 0 days &

DOE ML1  MI31_PMOZS CD4 - Approve Start of Operations 343100 33109 0 days L ]
= Level 2 DOE (S50) Milestones 8/29/08 11/10/08 N/A

FI MLZ  MI3Z_PMO45 Prelim Safety Assessment (PRAD) Doc Complete 4/20,04 43004 0 days &

P ML  MI32_PMOZS DOE External Independent Review (EIE) Complete 61504 61304 0 days *®

FII MLZ  MEZ P40 Fire Hazard Analysis Approved SF31005 SM3105 0 days -»

P L2 Prelim Bafety Assessment (PRAD) Doc Approved 2/28/06 2/28/06 0 days &

) L2  MEZ_UH0I0 Delivery of Undulator 1st Articles to MMF 306 T8 0 days &

CF MLZ  MEZEO_005 CRIT: Rel EFF T3 Const. Pkg. BF Hut & 220/ Alcove 21406 T2L06 ) 0 days &

oM MLZ  MI32_UMO05 MMF Qualified & Ready to Ideasure Prod Undulators Bf2E06 22806 0 days L

I MLZ | MI3Z_170027 Injector Lager Commizsioning Review Complete /1806 971206 0 days .

CF ML  MIEZBO_023 Research YVards Mods Beneficial Occupancy 10/20/06 10420006 O days .

17 MLZ  MEZ_1I0010 Btatt Injector Commissioning (Diive Laget) 1172006 11/20006 0 days &

I MLZ | MI3Z_170030 Injector Accelerator Feadiness Review (ARF) Comp 51807 S5A8M07 0 days L ]

CF L2  WIEZBO_050 Near Experimental Hall Beneficial Occupancy 61807 6AE807 0 days &

CF MLZ  MEZBO_035 Tndulator Facility Beneficial Occupancy 207 TEAOT 0 days L]

CF L2  MIEZBO_020 Linac Facility Beneficial Occupancy 7107 TALOF7 0 days [ ]

17 MLZ  MSZ_1I0020 Atart Injector Commissioning(TTV BEeam to Cathode) TR0 TR0AT 0 days &

CF ML  MISZBO_060 Far Experimental Hall Beneficial Occupancy 9407 Q40T 0 days L

CF L2  MEZBO_D40 Front End Enclosure Beneficial Occupaticy 1045507 10/207 0 days ..

CF MLZ  MEZBO_055 3 -Ray Transport Beneficial Occupancy 101207 10A2/07 0 days .

LM ML2  WEZ_LNO20 Linac ARR(Li20-Li30) Complete 1/3/08 15308 0O days [ ]

iE MLZ  MIEZ_HEODLS 2-D Pixel Detector Production Start 143408 17308 0 days L]

CF L2  WIEZBO_030 Beam Transport Hall Beneficial Occupancy 173408 12308 0 days L ]

LM MLZ  MEZ_LNO2Z5 Start Linac (LL0-LiS0 Conunissioning 374408 35408 0O days [ ]

P ML  MI3Z_PMOOS Final 3afety Analysis Document (F3AD) Approved 343108 343108 0 days

P MLZ  MISZ_PMOZ0 LCLE ARR Complete (BTH theu FEH) 6908 69708 0O days &

N MLZ  MIEZ_UNOZ5 Start Tndulator Commissioning (1 st Light) 818008 802 0 days @

ATOD  |ML2  WES2_ETO005 Start XTOD Connissioning B/18/08 80 0 days [ ]

iE MLZ  NIEZ_HEEDDS Start {ES Conunissioning B/18/08 802 0 days @

CF ML  MIBZBO_065 Central Lab Office Ctr Beneficial Occupancy 1141008 114008 0 days L ]
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Appendix B-LCLS L1, L2 and L3 Milestones (Mar05)

Swstem | Level? P3ID Iilestone Bageline | Updated | Vatiance 03 ‘04 ‘03 ‘06 ‘ax ‘02 ‘a9
Oct [ Apr [ Oct [ Apr [ Oct [ Apr [ Oct [ Apr [ Oct [ Apr [ Oct [ &pr [ Oct [ Apr
=l Level 3 SLAC (LCLS PO) Milestones NA | 1/20/0%9

=l Project Management (WBS 1.01) NA | 8/29/08

P MLE  MSE_PMOZS & dvanced Procurement Management Plan Comgplet 272804 272804 -

P ML3 | ME3_PMOS1 Resoutce Loaded Cost & Schedule (Final) Complet 4730/04 4730/04 ]

P ML3  M33_PMO35 1st Monthly Report (with Earned Value) Submitted 4/30/04 4/30/04 ]

FLI ML3  N33_FPMO42 Risk IManagement Plan Complete 4/30/04 430704 ®

FL ML3 | MBE3_PMO45 Prelimm Safety Assessment Doc (PEAD) Subamitted 4730/04 4730/04 )

P MLE  MSE_PMOS0 Project Mgt Costrol Syst (PMCE) Review Comple 430,04 430,04 "

I ML3  M33_PMO55 Project Mzt Plan Complete 430,04 4730/04 ]

PI MLZ  MEC_PLIOOC CRIT: Start Procutement Package - PMWCSE Support 10/1./04 101,04 *

P ML3  ME3_PL040 Fire Hazard Analysis Feview (@ SLAC 429,05 429,05 &

I ML3  MEB3_115 FY035 Bhutdown: HW Reqd for Installation 104305 1043035 L ]

P ML3  MIBI_120 FY05 Shutdown Owver 1031405 10431405 s.

I ML3  MIB3_125 FY06 Shutdown: HW Reqd for Installation 2/1,/06 2/1,/06 L ]

P ML3  MIBI_130 F¥06 Shutdown Ower 1130006 11030006 &

P ML3  MSBS_135 FYO7 Shutdown: HW Reqd for Installation 2/4/07 2/4/07 &

I ML3  MEB3_140 FYO7 Bhutdown Over 11730407 1130007 L ]

P ML3  M33_PWO30 LCLE ARR Complete (BTH thra FEH) 5,03 5,03 L ]

I ML3 MBI _145 Start FY0E Shutdown 6/2/028 6/2/028 L ]

P ML3  MIBI_150 FY02 Shutdown Ower 8/29/08 2/29/08 &
El Injector System (WBS 1.02) 11/26/07 | 11/26/07

I ML3  MBC_I17000 CRIT: Release RFF for Drive Laser 10/15/04| 101504 ®

7 MLE  MSE_17095 Awrard of Drive Lager Contract Complete 21705 21705 &

I ML3  M33_Im10 Wall Region Installation Complete 12716/05| 12716405 &

I ML3  M33_CT150 Fersonnel Protection Design Complete 371006 371006

7 LILS  MS3_CTILSS MMachine Protection Swvstem First Article Complete 3410406 3410406

I MIL3  MIE3_IT020 Heater Fegion Installation Complete 4i21/06 4721706

7 MLZ  MISE_17003 Drive Laser Available for Integration 21906 21906 &

I MIL3  MIS3_IT085 &ccelerator Region Installation Complete TIE06 FIE06 [ ]

i ML3  ME3_IT125 RF Gun Ready for Installation 2/11/06 81106 L ]

7 LILS  NIS3_170027 Injector Laser Commissioning Review Complete 2/18/06 2/18/06 L ]

I ML3  ME3_IT0s0 Gun Fegion Installation Complete B18/06 8/18/06 &

7 MLZ  MISE_17020 Laser Tables & Optical Paths Installation Comgp 2721/06 272106 L ]

I ML3  MS3_IT0010 Btart Injector Commissioning (Ditive Laser) 10718/06| 10418408 *

I ML3  MIB3_IT100 Insertion Region Installation Comgplete 1072706 10727706 .-

7 MLZ  MSE_17105 Apectrometer Installation Complete 1072706 10727806 .

I ML3  MIE3_IT1I0 Injector RF Subsystem Installation Complete Klrting Khrting [ ]

7 MLZ  MISE_170020 Injector Accelerator Readiness Review (ARF) Come 4720007 4720007 &

I ML3  ME3_CTO90 PNET Integration Complete 530,07 530,07 L ]




~f L_ﬂ_

Stanford Linear Accelerator Center
e——

[ \ [ oy

Stanford Synchrotron Radiation Laboratory

Appendix B-LCLS L1, L2 and L3 Milestones (Mar05)

Bystem | Lewel? F3ID Ililestone Bageline | Updated | Variance ‘03 ‘04 03 08 07 ‘08 ‘09
Oct [ Apr [ Oct [Apr | Oct [ &pe [ Oct [ &pr | Oct [Apr [ Oct [ &pr [ Oct [ &pr
Bl Level 3 SLAC (LCLS PO) Milesiones NA | 172009
E Imjector System (WBS 1.02) 11/26/07  11/26/07
17 ML3  MEZ_1I0020 Start Injector Commissioning(TV Beam to Cathe GF20/07 62007 L ]
7 ML  MEZ_CTO70 Injector Controls Installation Complete 109,07 109407 ]
7 ML  RMIBZ_IT11S Cathode Processing Station Installation Comple 11807 L1M7 .
17 ML3Z  MEZ_INE0 Laser Heater Installation Complete 112607 112607 &
El Linac System (WBS 1.03) 6/9/08 6,/9/08
LN ML3  WIEC_LNO05 CFIT: Release RFP X-Band Klystron 41305 41305 &
LN ML3  WIEC_LNO00 CRIT: Rel FFF Linac Cableplant Installation Pro | 11710/05| 11710405 &
LN ML3  MSB3_070 Shutdown of FFTB Operations 61406 67106 L
LH ML3Z  MEZ_LWO016 BC1/BCYE Magnets Ready for Installation 7306 M08 L ]
LM ML  ME3_LNO30 Linac Comtrissioning Rewiew Complete - 320-30 10,306 104506 &
LM RL3  RMISZ_LWO10 H-Band Klystron Feady for Installation 11/2206 112206 [ ]
LN ML3  WIE3_LM01Z BC1 Installation Complete 11720006 117290068 L ]
LN ML3  NIE3_LHO013 Start BC1 Conundssioning 11/25/6  11/29/06 L ]
LN ML3  WE3_LH020 Linac ARR (Li20-Li30) Complete 12/3/07 127307 &
LN ML3  ME3_LNO11 BC2 Installation Complete 1430408 1730408 &
LN ML3  NIE3_LN0Z5 Start Linac (L20-Li30 Conadssioning /408 25408 L ]
L ML  MEZ_LWO0E2 Litiac Comtrissioning Review Complete - LT 53708 3708 &
LM RIL3 | MI33_CTOTS Linac Controls Ready for Installation 3118708 3M18/08 [
LH ML3Z  MEZ_CTO=0 LT Controls Ready for Installation 31208 31808 &
LM ML  MEZ_LNO55 E-Dump Component Installation Complete 442508 472508 L )
LM RL3  MIEZ_LWOG: LT Component Installation Comglete 5f70E 308 L
LN ML3  WIE3_LHO015 Start Linac-to-Undulator (LT Conunis sioning 59408 29003 &
LN ML3  WE2_LH015 Start Linac-to-Undulator (LT Conunis sioning G903 BI0E [ ]
= Undulator System (WBS 1.04) 8/18/08| 7/18/08
TN ML3  WIEC_TTHO0S CRIT: Release REFFP Ti Stronghack 1414405 1714/05 )
UH ML3  WEC_UHOLS CFIT: Release RFF IMagnet Poles 3F22005 3225 L ]
W ML3  WIEC_TTHOL0 CFRIT: Release RFF Magnet Blocks 41305 41305 L]
UH ML  MEC_UHOZ0 CRIT: Release FEP Magnet A ssemblies - 15t Ar 41405 414405 Q
N RL3  MEZ_UN0ZE Arard of 1st Articles MMag Assy to Vendors Co 2005 9720005 o
TN ML3  WIEC_TTHOZ0 CRIT: Release REF - Fixed Supports 104705 10017/05 .
UH ML3  MEC_UHOLé CFIT: Release REFF - Quadiupoles 2F2808 27286 L ]
N ML3Z M2z _UNO0IZE Undulator Mock-up Completed AL2206 AF22/06 L ]
TN ML3  WIE3_TTHO0E 1st Article Vendor A Undulator 1 Rewd (@ SLAC G206 BI2A06 &
UH ML3  NIE3_UN010 1st Article Vendor B Undulator 2 Fewd (@ SLAC G/2/06 6206 L
UH RLEZ  MEZ U003 MLF Qualified & Ready to Measure Prod Und T/IE06 TIIE06 L ]
oH MIL3 | BI33_UNO015 25% production undulators received TI2R06 606 L
N ML3  MEZ_UN022 20% production undulators received 1041706 1172206 .
UH RL3  MEZ_TN02T T3% production undulators received 1307 214407 o
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Appendix B-LCLS L1, L2 and L3 Milestones (Mar05)

System | Lewel? P3ID Milestone Baseline | Updated | Vatiance 03 ‘04 ‘03 ‘06 ‘07 0z iy
Qet | Apr | Oct | Apr | Oet | Apr | Oet | Apr | Oet | Apr | Oct | Apr | Oet | At
E Level 3 SLAC (LCLS PO) Milestones Na |  1/20/09
El Undulator System (WBS 1.04) 8/18/08  7/18/08
aig) ML WIS3_UH040 Hrrdrostatic Level System Complete 34207 342007 L ]
) LILS | ISZ_UNO02Z9 Undulator Production Units (33) Receive 3907 442007 [
aig) ML WIS3_UH042 Wire WMonitoring System Complete 3708 308 [ ]
T MIL3 | RISZ_UHNO020 Undulator System Installation Complete TrEME TAEME &
T ML LIS3_UNOZ5 Start Tndulator Comindssionitg (1st Ligh TEM08 TAEME [ ]
E X-Ray Transport & Diagnoestics (WBS 1.0; 9/15/08  9/15/08
ETOoD ML3 | ME3_ET032 Design Package - Spectral Measurement G706 &7 06 L
XToD  ML3 | M33_ZT01S Flipper Mirror Design Review Complete Ti5M6 7506 &
XTOoD  ML3 | ME3_XT020 Gas Attermaator Design Review Complete) 1171306 11713/06 @
XToD MLE |M3Z_ET025 Jolid Attenuator Ready to Ship to 3LAC 612107 612107
HXTOD  ML3  |MWS3_XT043 Start XTOD Installation in Mear Hall relig TiZ307
AToD L3 | hISC_XTO01 CRIT: Releaze FEP for [on Gauges Qa7 Q807
ETOD  ML3 MBC_ET00Z CRIT: Release RFFF for Jon Pumps 9807 G
XTOD L3 | hISE_ET030 Inditect Imager Ready to Ship to SLAC Q#1007 /10407
ETOoD  ML3 | MB3_XT007 Tunnel Mech/Vac Design Review Compl | 10/26/07  10/26/07
HTOD ML |MWE3_ZT009 Far Hall Mech/Vac Design Review Comp. 12710007 12/10/07
XTOoD  ML3  |MB3_XT040 Solid Attenuator Installation Complete 121407 1271407
XTOD L3 | hISE_ET045 Craz Attenator Installation Complete 12714007 12/14/07
HXTOD  ML3  |M33_ZT055 XT Controls System Tests Complete 130008 1/30/08
XTOD L3 | hIS3_ETOE0 Start Front End Enclosure Checkout /4408 384008
XTOoD  ML3 | M33_ZT000 FEE MechanicalWacuum Installation Cot 5728 S/2M08
HXTOD MILY | hIS3_ETO&0 Total Energyr Il easurement Installation SFARM0E Sf2RM0E
ETOD ML3 | MW33_XT066 Start Mear Fxperimental Hall Checkout 612108 6412108
ETOD  ML3I  |MWS3_XT071 Start Far Experimental Hall Checkout 612108 612108
XToD  ML3 | M33_ZT050 Tunnel Mech/Vac Installation Complete 1508 911508
E X-Ray Endstations (WBS 1.06) 1/20/09  1/20/09
XE MILS  RISZ_XE030 Complete 2-D Z-Ray Detector Statement 1271704 121104 &
HiE ML3 B3 _XE0ES Avwvard Initial Funding for 2-D Z-Ray Det 311405 34114035 L ]
ZE ML3 M3z _ZEDD F¥-08 Design Review - 2-D Z-Fay Detect 11520006 11/20/08 L}
HE LILS  MISZ_XEDLZ HE Metwork Design Review Complete 511107 51107 &
iE MIL3  MI33_XE020 AE Laser System Final Design Feview Ct TEMT TE307F &
HE L3S MISE_XEDZS Award MH and FH Oscillator Laser/Pumg 211007 271007 L )
iE ML MIB3_XE0LT Final Design Review Beamdine Control Ci o407 D407 L
HE ML3  WE3_HE0&D Start XF Installation in Far Hall 104807 10/8/07 .
HE L3 hISE_ZE0LS 2-D Pixel Detector Production Start 125307 124307 [ ]
HE ML3  WE3_XE00S Start XES Checkout 35408 354008 L ]
iE MILEZ  WIB3_XE0E0 HE Laser Operating in Mear Hall 422008 4722008 &
iE WIL3 W33 XE0SD #E Laser Operating in Far Hall /14408 5114408 [ ]
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Appendix B-LCLS L1, L2 and L3 Milestones (Mar05)

System |Level? P3ID Iilestone Baseline | Updated | Varance ‘03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09
ot | Apr | Oct [ Apr | Oot [ Apr | Oot [ Apr | Oot [ Apr | Oot [ Apr | Oot [ Apr
El Level 2 SLAC (LCLS PO) Milestones Na| 120009

= X-Ray Endstations (WBS 1.06) 1/20/09  1/20/09

iE ML3 33 _ZE06S ZE Beamline Control Complete TIE0E TIEME &

iE MLE 33 _XE0T5 ZE Mechanical & Vacuum Installation Cy Q2308 230z ]

XE MLE  WI33_XE0T0 Metwotl & Cable Installation Complete 104108 10£10/0% .

iE MLE I3 _XE0Z5 Complete Acceptatice Tests for Z-Ray D 152009 172009 L ]
= Comventional Facilities (WES 1.09) 11/10/08 | 10/10/08

CF ML3  LIZ3_CFO00 AEE Serv (320, MMF, MCC not incl) Tit: 4/30/04 4/30/04 *®

CF ML3  I33_CFO02 AEE Serv 3ector 20 Title | Complete 430004 430404 &

CF ML3 33 _CFO22 AEE Services MMEF Title 1 Complete 430004 430404 &

CF ML3  MISC_CFO0S CRIT: Rel EFP T3 Const. Pkg. FF Hut & 3105 3105 L ]

CF ML3  LIZ3_CFO10 AEE Services Sector 20 Title 2 Complete 31805 31805 &

CF MLE  WIBC_CFO10 CRIT: Release EFF T3 Construction Cond 352405 3F24/05 &

CF ML3 | WIBC_CFO20 CFIT: Release RFP Construction Mgmt 1 429,05 429,05 L

CF ML3 MI33_CFO1S AEE Services MMEF Title 2 Complete 5431005 531405 ®

CF ML3  WI33_CFOA5 Award of Sector 20 Title 3 Complete 8505 87505 [ ]

CF ML3  LIZ3_CFO66 Awrard of Magnetic Memt Facility Title 3 8505 &/5/05 &

CF MLE  MI33_CFOA0 Aogard of Constraction Management Pac EF30005 2F3005 &

CF ML3  LISC_CFO00 CRIT: Release RFP T3 Construct (RV-CL 046,05 2/6/05 .

CF ML3  LIZEBO_000 RF Hut Beneficial Ocoupancy 1247705 1277005 L ]

CF ML3  I33_CFO05 AEE Serv (320, MMF, MCC not inc) Tit: 1420406 1420406 &

CF ML3  MSC_CFO0E CRIT: Release BFF T3 Construction Pkg 142406 1/24/ma L ]

CF MLE MIZBO_010 Magnetic M amt Facility(RIMEF) Beneficia A306 4306 &

CF ML3  LIZ3_CFO20 A&EE Services MCC Title | Comp SA06 51906 L ]

CF MLE  LISSBO_003 ZBector 20 Aleowe Beneficial Decupancey Bf21/0a af21/06 L )

CF ML3  MBC_CF013 CRIT: Release BFP T3 Construction Pacl 8/11/06 81106 L ]

CF ML3  WI33BO_025 Reszearch Vards Mods Beneficial Occupa 2106 FF2L06 L ]

CF ML3 W33 _CFO25 AEE Services MCC Title 2 Comp 92706 S/2TI06 .

CF MLE WI3ZBC_033 Undhalator Facility Beneficial Ocoupancey 5307 SF3007 L ]

CF ML3  LISBO_015 Main Control Center (MCC) Beneficial O 5607 SA6/07 [ )

CF ML3  LISIBO_030 Meat Experitnental Hall Beneficial Qccupa 51807 5A8/07 ]

CF ML3 | LIS3BO_020 Linac Facility Beneficial Oceupancy 611407 611,07 &

CF ML3  WI33BO_060 Far Experimental Hall Beneficial Occupan 207 213007 L ]

CF MLE  WI3SBO_040 Front End Enclosure Beneficial Qocupaty Q507 Qa7 L]

CF MLE WI3ZBC_053 Z-Ray Transpott Beneficial Ocoupancy QF13407 f13/07 .

CF MLE ZBO_045 Beatn Dump Beneficial Ocoupaney 109,07 10/9/07 .

CF ML3 | WISZBO_030 Beam Transport Hall Beneficial Occupan 12403007 1253007 L ]

CF ML3  MB3BO_063 Central Lab Office Ctr Beneficial Ocoupar 1001008 10410408 E L]




Linac Coherent Light Source BCWS Profile (AYMS) MARCH 2005

WBS | System FY02 FYO03 FYO04 FYO05 FYO06 FYOQ7 FYO08 FYO09 Total
1.1|Project Mgmt., Admin. & Integration BCWS 0.00 1.45 2.45 7.14 6.36 5.11 4.54 2.24 29.30
1.2|Injector System BCWS 0.00 0.65 1.84 7.23 6.26 2.06 0.35 0.07 18.46
1.3|Linac System BCWS 0.00 0.19 1.15 3.37 10.36 7.95 3.28 0.46 26.76
1.4|Undulator System BCWS 0.00 0.59 1.58 6.24 21.41 15.69 2.83 0.25 48.59
1.5|X-Ray Transport & Diagnostics BCWS 0.00 0.71 0.82 2.72 5.92 8.94 7.02 0.46 26.60
1.6|X-Ray Endstations BCWS 0.00 0.00 0.20 0.65 1.49 5.86 6.44 0.24 14.88
1.9]Conventional Facilities BCWS 0.00 0.12 1.60 7.29 20.09 38.28 8.97 0.43 76.78

Estimated Base Cost BCWS 0.00 3.71 9.65 34.64 71.90 83.89 33.43 4.14 241.36

Contingency BCWS 0.00 0.00 0.02 15.03 13.64 22.01 17.07 5.86 73.63

% Contingency BCWS 0.0% 0.0% 0.0% 43.4% 19.0% 26.2% 51.0% 141.6%

Total Estimated Cost (Base + Contingency) BCWS 0.00 3.71 9.67 49.68 85.54 105.90 50.50 10.00 315.00
2.1|Project Mgmt., Admin. & Integration BCWS 1.50 0.00 1.17 1.88 1.77 6.13 8.31 12.40 33.16
2.2]Injector System BCWS 0.00 0.00 0.22 0.54 0.21 3.70 1.14 0.34 6.16
2.3|Linac System BCWS 0.00 0.00 0.00 0.00 0.00 1.39 0.80 0.36 2.54
2.4|Undulator System BCWS 0.00 0.00 0.34 0.41 0.39 2.11 0.22 3.63 7.10
2.5|X-Ray Transport & Diagnostics BCWS 0.00 0.00 0.27 0.54 0.06 0.66 2.16 0.70 4.39
2.6|X-Ray Endstations BCWS 0.00 0.00 0.00 0.20 0.50 1.83 2.18 0.49 5.21
2.9]|Conventional Facilities BCWS 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Other Project Costs BCWS 1.50 0.00 1.97 3.57 2.94 15.83 14.81 17.91 58.54

Management Reserve BCWS 0.00 0.00 0.03 0.43 0.56 0.17 0.69 3.59 5.46

% Management Reserve BCWS 0.0% 0.0% 0.0% 11.9% 19.1% 1.0% 4.6% 20.0%

Total Other Project Cost (Base + MR) BCWS 1.50 0.00 2.00 4.00 3.50 16.00 15.50 21.50 64.00
Total Project Costs (Base + Cont. + OPC) BCWS 1.50 3.71 11.67 53.68 89.04 121.90 66.00 31.50 379.00
Linac Coherent Light Source Funding Profile (AYM$)

FY02 FYO03 FYO04 FYO05 FYO06 FYO7 FYO08 FYO09 Total

TEC Funding 0.00 5.93 7.46 49.68 85.54 105.90 50.50 10.00 315.00

OPC Funding 1.50 0.00 2.00 4.00 3.50 16.00 15.50 21.50 64.00

Total Funding 1.50 5.93 9.46 53.68 89.04 121.90 66.00 31.50 379.00
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Appendix D — DOE Office of Science & LCLS Project Organization

: Department of Energy

Office of Science
Director
Acquisition Executive

: Office of Basic Energy Sciences
_____ »> —— Director
: LCLS Program Manager

: Stanford Site Office
_____ »> i LCLS Federal
: Project Director

Argonne National Stanford Linear Lawrence Livermore

Laboratory Accelerator Center 1 National Laboratory

LCLS Project
———————————— > Director

= Program Direction and Reporting
——————— Communication and Coordination

DOE Administrative Direction and Work Authorization
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Appendix E — LCLS Partner Lab Organization and Advisory Function

v

LABORATORY OVERSIGHT

SLAC (Dorfan) — Lead Lab
ANL (Grunder)

LLNL (Anastasio)

INTER-LABORATORY
COORDINATING
COMMITTEE
(meet quarterly)

Lab Management
SLAC-LCLS (Galayda)

ANL-APS (Gibson)
LLNL-(Goldstein)

FACILITIES
ADVISORY
COMMITTEE
(meet biannually)

CHAIR: LBNL
(Robinson)

Standing Committee
International Team of
Advisors

A

LCLS PROJECT

Director (Galayda)
Chief Engineer (Reichanadter)

ANL Director (Milton)
LLNL Director (Bionta)

Project Direction and Reporting

------- Communication and Coordination

--------------- Project/Programmatic Advice and Recommendation

47

SCIENTIFIC
ADVISORY
COMMITTEE
(meet biannually)

CHAIR: LBL (Falcone)

Standing Committee
International Team of
Advisors

Input from User
Community




Stanford Linear Accelerator Center
— ——

Stanford Synchrotron Radiation Laboratory

Appendix F — Proposed SLAC Organization

SLAC DIRECTORATE

Director (Dorfan)

Deputy Director (Loew)

TECHNICAL

RESEARCH SSRL LCLS BUS SVCS ES&H
DIVISION DIVISION DIVISION DIVISION | DIVISION DIVISION
As_sociate Associate Associate Associate | Associate Associate
Director Director Director Director ; Director Director
(Paterson) (Drell) (Hodgson) (Galayda) (Jobe) (Boczek)
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TECHNICAL ADDENDUM <X>

to the
MEMORANDUM OF UNDERSTANDING

between the

STANFORD LINEAR ACCELERATOR CENTER

and the
LAWRENCE LIVERMORE NATIONAL LABORATORY

for the period
<insert period>
<insert date>

L. Introduction

This Technical Addendum C constitutes the Statement of Work to be performed by the
Lawrence Livermore National Laboratory (LLNL) on behalf of the Linac Coherent Light
Source (LCLS) Project. The Stanford Linear Accelerator Center (SLAC) is a signatory as
part of its role in LCLS management oversight. This Statement of Work may be

amended as required by the written agreement of both parties.

The work to be performed detailed in this document falls within the scope of the
Memorandum of Understanding (MOU) between SLAC and LLNL dated August 10,
2002. The terms of agreement under which the work will be carried out are found

within the MOU and continue to be in force.

The Appendix to this document contains (i) a detailed description of work, and (ii) total
estimated cost for the current period organized by Work Breakdown Structure (WBS)
for each area in which LLNL is involved. When manpower resources are required,

every effort will be made to identify specific individuals assigned to the LCLS project.
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Budgeted funds for the current period covered in this Technical Addendum include
XXX XK (R&D Effort) and $XXX. XK (PED Effort) for a total of $XXX. XK.

IL. Approval

The undersigned concur with this Technical Addendum C to the SLAC / LLNL
Memorandum of Understanding dated August 10, 2002.:

John Galayda / Date Richard Bionta / Date
SLAC LCLS Project Director LLNL LCLS Project Head

W. Goldstein/ Date
PAT Associate Director, LLNL

Jonathan Dorfan / Date M. Anastasio / Date

Director, SLAC Director, LLNL
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III.  Appendix

This Appendix consists of the detailed Statement of Work (SOW) and associate budget
and milestones for the work agreed to between the Stanford Linear Accelerator Center
and the Lawrence Livermore National Laboratory with regard to the Linac Coherent
Light Source (LCLS) Project.

LCLS WBS, Estimated Cost and Deliverable

WBS Task — Deliverable Fund Type Budget this EDIA* | M&S**
Period (AYKS$)*

TOTAL

*  EDIA (Engineering, Design, Inspection & Administration.
**  M&S (Materials & Services). Includes project-related travel.

PED Effort to be Performed this Period

R&D Effort to be Performed this Period

List of Scientific, Engineering, Technical and Administrative Personnel

As a planning tool, an estimate of LLNL personnel necessary to accomplish the work

scope for the performance period, are shown below.

Staff Type FTEs Cost (K$)

Total
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The following LLNL personnel are identified as participating in the LCLS Program

during this period of performance:

Name Areas of Responsibility

* indicates that individuals will be assigned by the LCLS LLNL Project Director on an as needed basis.

Reporting and Procurement Authorization

The person responsible for the LCLS effort at LLNL is the LCLS X-Ray Transport,
Optics and Diagnostics System Manager and LCLS LLNL Project Head, Dr. Richard
Bionta. The LCLS group at LLNL agrees to furnish complete documentation for all
deliverables supplied to the LCLS project as well as quality control, design and

performance checks carried out in the performance of this work

The LCLS Group at LLNL will report monthly on or before the tenth working day of the
following calendar month to the LCLS Project Office. All LCLS-related materials and
services, travel and labor charges will be reported according to Work Breakdown
Structure (WBS) category at the lowest WBS level. Major procurements (currently
>$100k) must, in addition, have the written authorization of the LCLS Project Director.
During this period of performance the LCLS Group at LLNL agrees to supply the above

deliverables at a cost not to exceed the estimated base cost given in the LCLS WBS.

A high-level monthly report will also be generated by the LCLS LLNL Project Director
and provided to the LCLS Chief Engineer by the tenth working day of the subsequent
month. This report will describe major highlights on technical progress, an overall
assessment of the project’s status and should emphasize any problems or issues that

require attention.
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Schedule and Milestones
The LCLS group at LLNL will make every effort to carry out their institutional

responsibilities consistent with the overall LCLS schedule. In this Statement of Work

the project milestones for this period of performance relevant to the LCLS group at

LLNL are shown in the table below:

Milestone

Milestone ID Milestone Date
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Appendix H — LCLS Project Organization
ADWTSORY COMMITTEES
FACLITY ADVISORY K. Robinsen | Linac Coherent Light Source BUSINESS SERVICES SUPPORT
SCEMNE ADWISORY R, Falcone PROCIUREMEMT : ). Jobe 1
COMY FAC ACMISORY  C. Laughton 1. Ealavda SLAC HR: L. Mongetta
ASSOCIATE LABORATORY DIRECTOR SLAC Legal: R. Claus

PHYSICS LIAISON SUPPORT

(HIEF EM3IMEER. [PROECT MAMAGEMEMT]

M. Reichanadter

PROJECT CONMTROLS AMD

AML PROECT DIRECTOR. 5. Milton (1)

ACOEL TEAM LDR. P. Emma LLML PROJECT DIRECTOR R. Bionta (2) Sapigfﬂ; g’;’iEE
IMIECTOR. C. Limborg )
LIM&C P. Emma ESEH  -Gereral M.Scharfenstein

) <Construction R. Hislop (1
UNCULATOR, H. D. Nuhn pQ) Eﬁ:&‘:@”;;g :“ :j“t (s
Cor L FAC, 1. Welch EXEQJTIVE ADMIMISTRATION H. O'Donnell /BU - Hsson
COHTROLS B. Krejci ADMIMISTRATION AIDE P. Dungan PROCUREMENT D. McGiven
— 3. Acthur QUALTTY ASSURAMNE D, Marsh

o INTEGMETALL R. Boyce (M)
H-F EMDSTATIONS 1. Hastings (M) MO TECHNOLOGT TED

ELECTRCM BEAM SW¥STEMS CONTROLS PHOTOM BEAM SYSTEMS LASERS COMVEMTIONAL FACILITIES

D. Schultz
Syskemn Manager

I Manage: B. Dalesio [$)

Dep. Mgr. P. Krejcik (A)

1. Arthur -
Swskem Manager

Manager: W. White

Swskemn Manager — D. Saenz

Dep. Sys. Mar — TBD

S20 Lazer Facility
Proj, Mg 1. Folger

IMNIECTOR — LIMNAC
Manage: E. Bong
Cep. Mar. C. Rago

UMDULATOR.
Manager: %. Milton (1)

Dep, Mgr. G. Pile (1)
Cep. Mgr. B. Youngman

Signature Effective Date

*-R TOD
Manage: R. Bionta [2)
Dep Mar: D McMahon (2)

A-R EMDSTATIONS

Manager: 5. Moeller

Key

[&] - Acting

(M) = Mabrix

(5] = Subcontract
(1] - &ML

(27 - LLML

Project Direction & Reporting
Project Advizory 8 Recommendations

Administrative Reporting Support

Mag Meas Facility
Proj, Mg 1. Sevilla

ArchEngr — Jacobs Engr
Praj, Mar: 5. Hill (5]

M /2 — TR
Praj. Mg TBD (5)
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Appendix I - LCLS WBS Dictionary @ Level 2

1 LCLS Project — PED & Construction

This WBS covers the Total Estimated Cost (TEC) Estimate for the LCLS Project being
constructed at SLAC. The LCLS TEC is supported through Project Engineering and Design
(PED) and Construction funds by the U.S. Department of Energy.

1.1 Project Management, Planning & Administration (TEC)

This WBS covers the project management, planning and organization function of the PED and
construction phases (TEC) of the LCLS Project.

1.2 Injector System

The injector generates the electron beam and accelerates it to 135 MeV. This system includes the
laser, optical transport, the electron gun, the accelerator sections, the solenoids and other
magnets, the diagnostics including a diagnostic section at the end of the injector, the LCLS
timing system, and the laser room. The interface to the Linac is at the downstream end of Dog
Leg 1 (DL1), ending at the valve at the entrance to linac section L1.

1.3 Linac System

The Linac accelerates the electron beam while preserving the transverse emittance and
compressing the longitudinal size. This element includes modifications to the last third of the
existing SLAC linac, Bunch Compressor 1 (BC1), Bunch Compressor 2 (BC2), beam transport
to the Undulator (LTU), beam transport after the undulator, bend magnets and beam dump, the
bypass system for transporting test beams to end station A, and diagnostics including
characterizing both the electron and x-ray beams as they pass through the undulator. The
interface with the undulator is a vacuum flange at each end of the undulator. This element
includes the common beam line beyond the undulator for the electrons and x-rays until the
electrons are deflected enough for an interface to the x-ray beam line.

1.4 Undulator System

The LCLS Undulator System, including undulator magnets and supports, undulator diagnostics,
vacuum systems, and controls for the undulator equipment are included herein. Integration and
installation are also included within this area. Total cost for the LCLS undulator system
planning, project management, design, construction, and installation are summed at this level.

1.5 X-Ray Transport, Optics and Diagnostic System

XTOD includes mechanical and vacuum systems for the x-ray beam path, attenuators, x-ray
optics and x-ray diagnostics required for manipulation and characterization of the x-ray beam
downstream of the undulator. “Manipulation” includes collimation, attenuation, focusing,
splitting/delaying, turning, and monochromatizing. “Characterization” includes measurement of
x-ray beam properties as necessary for commissioning and operation of the LCLS.
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1.6 X-Ray Endstation Systems

This element includes the infrastructure required to integrate x-ray experiments with the LCLS
source and conventional facilities. Specifically, this includes safety systems, computer and
network systems, experimental chambers, synchronized laser systems, and prototype detectors
that will be used by most of the foreseeable LCLS experiments. It also includes additional
sample handling equipment needed for the first studies of FEL-atom interactions (Atomic
Physics experiments).

1.9 Conventional Facilities

The Conventional Facilities for the Linac Coherent Light Source (LCLS) will include
renovations to the existing SLAC facilities and the development of new facilities. Included will
be all major systems and subsystems contained herein that will be required to support the
facilities related to the LCLS programmatic requirements. The scope of the WBS will include
13 elements: Sector 20 Injector Facilities, Magnetic Measuring Facility, Main Control Center
Modifications, Linac Upgrades, Beam Transport Hall, Research Yard Modifications, Undulator
Hall, Front End Enclosure, Beam Dump, Near Experimental Hall, X-Ray Transport &
Diagnostic Tunnel, Far Experimental Hall and the Free Electron Laser Center. Activities
included within these elements are, site preparation and development (including establishment of
survey monuments for site alignment), beam line housings including a beam dump, renovations
to existing facilities, buildings, service buildings, utility systems (including cooling systems),
fire protection systems, roads, sidewalks, landscaping, berms, fencing and parking areas.

2 LCLS Project — R&D, Spares, Commissioning

This WBS covers the Other Project Cost (OPC) Estimate for the LCLS Project being constructed
at SLAC. The LCLS OPC is supported through Research & Development (R&D), Spares and
Commissioning funds by the U.S. Department of Energy.

2.1 Project Management, Planning & Administration (OPC)

This WBS covers the project management, planning and organization function of the R&D,
Spares and Commissioning (OPC) phases of the LCLS Project.

2.2 Injector System (OPC)

Other Project Costs (OPC) Summary for the Injector System. It includes effort and costs
associated with R&D, Spares, and Commissioning.
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2.3 Linac System (OPC)

OPC Summary for the Linac System. It includes effort and costs associated with R&D, Spares,
and Commissioning.

2.4 Undulator System (OPC)

The LCLS Undulator System OPC area includes spares plus any R&D and commissioning for all
elements including undulator magnets and supports, undulator diagnostics, vacuum systems, and
controls for the undulator equipment are included herein. Total cost for the LCLS undulator
system Other Project Costs (OPC) including R&D, spares, and commissioning.

2.5 X-Ray Transport, Optics and Diagnostics System (OPC)

OPC Summary for the S-Ray Transport, Optics and Diagnostics System. It includes effort and
costs associated with R&D, Spares, and Commissioning.

2.6 X-Ray End Station Systems (OPC)

OPC Summary for the X-Ray End Station System. It includes effort and costs associated with
R&D, Spares, and Commissioning.
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Appendix ] — LCLS Estimated Full-Time Equivalents (Mar05)

LCLS Estimated FTE's

160
140
120
100 -
" W SLAC
L&J 80 @ LLNL
60 @ ANL
40
20
0
FY04 FYO5 FYO06 FYO7 FY08 FY09*
(actuals)
FY04
LCLS Estimated FTE's (actuals) FYO05 FY06 FYQ7 FYO08 FYQ9* Total
ANL 11.2 15.6 22.4 12.3 2.2 0.4 64.0
LLNL 5.4 8.4 11.8 12.3 10.0 4.6 52.4
SLAC 40.2 80.0 109.0 109.5 85.1 56.4 480.2
Total 56.8 104.0 143.3 134.0 97.2 61.3 596.6

*annualized
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Appendix K — LCLS Project Baseline Change Request (BCR) Thresholds

LCLS Project Change Control Thresholds

Secretarial Acquisition
Executive (Level 0)

Acquisition Executive
(SC-1) (Level 1)

DOE Federal Project
Director (Level 2)

LCLS Project Director
(Level 3)

LCLS System Manager
(Level 4)

Any change in scope and/or
performance that affects
mission need requirements

Change in siting or in Key
Design Parameters that

Changes that affect ES&H
requirements, or changes in
facilities that do not affect
Key Design Parameters in

Changes in system
requirements, or design

Changes in subsystem
requirements or design

Technical . : ... |affect mission need : that do not affect Key that do not affect Key
or is not in conformance with : the PEP Section 6.1, or . .
: requirements (see PEP o Design Parameters (see  |Design Parameters (see
current approved Project Section 6.1) greater than 10% change to PEP Section 6.1) PEP Section 6.1)
Data Sheet o the NEH, FEH or CLO o o
building square footage.
Six months or greater . Any delay in Level 1 Any change to the Level 3 |Y change to the project
increase (cumulative) in the |2 3-month delay inaLevel 1| . . schedule that does not
Schedule - . . . milestones or =2 3 months  |milestones or < 3 months |.
original project completion |milestones. ) . . . impact, a Level 1,2, 0r 3
delay in Level 2 milestones. |delay in Level 2 milestones.| .
date. milestone.
Increase in excess of $25M : : . |The smaller cumulative :
Cost or 25% (cumulative) of the Any increase in the baseline change of = $1M or 25% of Any increase to WBS Level|Any change to WBS

baseline TEC or TPC.

TEC or TPC.

any WBS Level 2 cost.

2 =2 $100K.

Level 2 < $100K.




