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A.  Purpose

This document is submitted to the Office of Science Energy Systems Acquisition Advisory Board (ESAAB)-equivalent for recommendation of Critical Decision Two “Approval of Performance Baseline” (CD-2) of the Large Area Telescope (LAT) Project at Stanford Linear Accelerator Center (SLAC).  The Acquisition Executive (AE), upon signature of this document, will grant approval of CD-2.  A description of the project and status of the prerequisites necessary for CD-2 approval are detailed in this document.  

The AE, Dr. S. Peter Rosen, Associate Director of the Office of High Energy and Nuclear Physics (HENP), approved CD-0 on June 25, 2001 and CD-1 on August 28, 2002, with a preliminary baseline range cost of $37M for the DOE portion of the LAT Project.

B.  Introduction to the LAT Project 

The Large Area Telescope (LAT) Flight Investigation proposal was selected on February 27, 2000 by the National Aeronautics and Space Administration (NASA) to fly aboard the Gamma ray Large Area Space Telescope (GLAST) Mission.  The LAT was proposed by an international collaboration (the LAT Collaboration) of astrophysicists and particle physicists from universities and research laboratories, led by the Principal Investigator (PI) Professor Peter Michelson of Stanford University (SU) and Stanford Linear Accelerator Center (SLAC).  This selection established the LAT Program, including the LAT Project and subsequent scientific operations, as a joint scientific partnership between DOE and NASA along with four foreign partners: France, Italy, Japan, and Sweden.  The LAT, a gamma ray telescope, is the principal scientific instrument on the NASA GLAST Mission.  A secondary instrument, the GLAST Burst Monitor (GBM) will also be part of the Mission. 

The DOE portion of this work will be carried out under the DOE Management and Operating (M&O) SLAC contract with Stanford University, which serves as the host laboratory and provides management infrastructure for the LAT Project.  The NASA portion of this work will be carried out under a NASA contract with Stanford University.  The scientific members of the LAT Collaboration receive their funding through their respective funding agencies, including DOE, NASA and foreign funding agencies.

The contractor management of the LAT Project is the responsibility of SLAC, which serves as the host laboratory.  It is executed under the authority of the LAT Principal Investigator, the LAT Project Manager, and the LAT Collaboration management team.  It is a joint partnership between DOE and NASA.  

C.  Mission Need and Justification

The LAT instrument, operating on the GLAST Mission, will measure the energy and direction of celestial gamma ray photons with good resolution over a wide field of view.  Participation by DOE in the LAT Project will provide the infrastructure and environment needed for university- and laboratory-based scientists to participate in the subsequent scientific research program.  The LAT Collaboration will use the data from the LAT, operating in the unique environment of space, to advance knowledge of the high-energy gamma ray universe.  The scientific objectives include the study of the mechanisms of particle acceleration in extreme astrophysical environments, the resolution of unidentified galactic sources, and the origin and mechanism of diffuse emissions from cosmological sources using measurements of celestial gamma rays.  Among other topics of cosmological interest will be the information obtained on extragalactic background light generated during the epochs of star and galaxy formation in the early universe and on dark matter.  
The scientific goals are common to the program goals of both DOE and NASA. The LAT Program has been presented to the High Energy Physics Advisory Panel (HEPAP) and endorsed by the Scientific Assessment Group for Experiments in Non-Accelerator Physics (SAGENAP), both of which report to the Division of High Energy Physics (DHEP).  The GLAST Mission is the top-ranked mid-size space-based Mission on the recent (2001) National Academy of Science’s Decadal Survey on Astronomy and Astrophysics and is part of the NASA SEU roadmap.

D.  Preliminary Design

The preliminary design was presented during the January 2002 and July 2002 joint DOE/NASA reviews.  It is described in detail in the Preliminary Design Document, LAT-TD-00402 (dated 1/2/02).

E. Project Execution Plan 

The final Project Execution Plan (PEP) is a prerequisite for the CD-2 approval.  It describes the scope and management of the DOE responsibilities and establishes the performance baseline for the LAT Project.  In addition, it describes the overall project structure, including relationships with the GLAST Mission and with NASA.  The document has been finalized and is currently in the signature process.

F. Project Scope Baseline

The scope of the LAT Project is for the design and fabrication of the LAT instrument by the LAT Collaboration.  The LAT is designed as a high energy, solid state, gamma ray telescope, based on state-of-the-art detector technology developed for particle physics.  The instrument’s primary function is to measure the energy and direction of gamma ray photons incident from space with energies of approximately 20 million electron volts (MeV) to 300 billion electron volts (GeV) over a wide field of view.  

The LAT Project began with the award of the NASA contract with Stanford University (March 2000) and the DOE equipment fabrication project approval (May 2000).  At the completion of the fabrication of the LAT, a pre-shipment review will be held to verify the performance prior to shipment for integration onto the GLAST spacecraft.  The NASA GLAST Project Manager then will accept the LAT instrument.  The LAT Project ends with Approval of Critical Design Four (CD-4), scheduled for March 2006.  

G. Project Funding

The DOE funding for the LAT Project is provided as Major Item of Equipment (Capital Equipment).  For DOE, the Total Estimated Cost (TEC) of the LAT Project is equal to the Total Project Cost (TPC).  The funding plan is shown in the table below.

DOE Funding Plan for LAT Project

	Fiscal Year
	($K)

	2000
	$ 3,000

	2001
	$ 5,689

	2002
	$ 8,080

	2003
	$ 8,910

	2004
	$ 7,900

	2005
	$ 3,421

	
	

	Total: 
	$37,000


The full LAT Project funding is composed of contributions from U.S. and foreign funding agencies and institutions.  The total funding for the LAT Project is approximately $121.2 M, with contributions of $37M from DOE, $83.2M from NASA and $1M from Japan.  This funding of $121.2M is jointly held and managed by the LAT Project Office.  Other foreign contributions are in-kind.  In addition, there are domestic contributions such as laboratory and university personnel support and equipment. 

H. Project Cost and Schedule Baseline

The schedule baseline in terms of Level 1 milestones is shown below.  All Level 1 changes for DOE require approval of the LAT Project Acquisition Executive.  

LAT Project Milestones (Level 1)

CD-0
Approve Mission Need




June 25, 2001 (actual)
CD-1 
Approve Preliminary Baseline Range


August 28, 2002(actual)

CD-2 
Approve Performance Baseline 



December 13, 2002
CD-3 
Approve Start of Construction (i.e. Fabrication) 

July 15, 2003

--   
Flight Grid Complete 




September 15, 2004

CD-4 
Approve Project Closeout
 


March 15, 2006
The total estimated cost is shown for each WBS item in the table below.  The DOE costs are also shown, as well as the project contingency.

LAT Project Preliminary Baseline Costs by WBS
	WBS Item #
	Task Description
	Total Estimated Cost

(in then-year $M)
	DOE Estimated Cost

(in then-year $M)

	4.1.1
	Instrument Management
	$11.6
	$4.9

	4.1.2
	System Engineering
	$  4.6
	$2.9

	4.1.4
	Tracker
	$  9.9
	$7.7

	4.1.5
	Calorimeter
	$17.3
	$0.2

	4.1.6
	Anti-Coincidence Detector
	$10.3
	-

	4.1.7
	Electronics
	$15.7
	$5.4

	4.1.8
	Mechanical Systems
	$11.9
	$6.4

	4.1.9
	Integration & Testing
	$6.7
	$2.8

	4.1.A
	Performance and Safety Assurance
	$2.2
	$0.9

	4.1.B
	Instrument Operations Center
	$2.6
	-

	4.1.C
	Education and Public Outreach
	$2.6
	-

	4.1.D
	Science Analysis Software
	$3.3
	-

	4.1.E
	Sub-Orbital Flight Test
	$1.3
	-

	4.1
	Total Costs

Contingency
	$100.0

$21.2
	$31.2

$5.8

	
	Total Estimated Cost


	$121.2
	$37.0


I. Review of Contractor Project Management System

An independent review of the Project Management Control System (PMCS) for the LAT Project was held July 9-10, 2002, at SLAC.  The report released July 25, 2002 noted that the project had successfully passed the review.

J. Baseline and Preliminary Design Review 

A joint baseline DOE and NASA “delta” Preliminary Design Review (PDR) was held at SLAC from July 29, 2002 through August 1, 2002.  This followed a review in January 2002 in which four of the subsystems were not ready for baseline status.  Only one of the subsystems (Mechanical/Thermal) was not a PDR level due to technical issues.  The baseline part of the review, organized by DOE’s Construction Management Support Division covered the status of the technical design, cost, schedule, and management structure.  The delta-PDR part of the review, organized by the Office of System Safety and Mission Assurance at NASA, focused on the technical design of each subsystem and the integrated instrument in addition to being concerned with its cost, schedule, and management structure.  The LAT Project successfully passed the review, with each subsystem, as well as the entire project, being ready for baseline status and at or beyond PDR level.  A summary of the review was sent to SC-1 on August 2, 2002 and the project was subsequently removed from the SC-1 watchlist.  The final report was issued 

October 17, 2002.   

K.  External Independent Review and Independent Cost Review

The JUPITER Corporation conducted an External Independent Review and an Independent Cost Review of the LAT Project on July 29, 2002 through August 1, 2002, concurrently with the baseline review described above.  The final report, released August 28, 2002, had no essential findings, and noted that the project passed the review and is ready to proceed to CD-2.  The findings from the review were addressed in a Corrective Action Plan (CAP) by the LAT Project management, the Federal Project Manager at Stanford Site Office, and the Program Manager in DHEP.  This review was concluded on October 10, 2002 by the acceptance of the CAP by OECM.  It is left to SC to manage the project and employ the CAP as a management tool.

L.  Environmental Strategy

In compliance with the National Environmental Protection Act (NEPA), the Oakland Operations Office (OAK) has performed a NEPA Guidance Review.  The results of the review are that: “The environmental hazards associated with the LAT Project appear to be well within the environmental impact analysis conducted for the B-Factory Environmental Assessment for which a Finding of No Significant Impact (FONSI) was reached.”  Accordingly, on April 18, 2000, OAK issued a FONSI regarding the LAT Project’s NEPA compliance.

M.  Draft Preliminary Safety Analysis Report

A draft Preliminary Safety Analysis Report (PSAR) is required for CD-2 approval.  This report consists of two documents, the Preliminary Hazard Analysis (LAT Project document LAT-MD-00366-3, dated 4/11/02) and the System Safety Project Plan (LAT Project document LAT-MD-00078-01 dated 6/5/01).  The PSAR was reviewed by Ray Schwartz (SC-83) and recommended for approval on September 24, 2002.  The PSAR was accepted for CD-2 approval on October 21, 2002 by the LAT Federal Project Manager with concurrence by the Director of the Stanford Site Office (SSO). 
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______________________________________________________
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Evaristo J. Valle

LAT Federal Project Manager, Stanford Site Office

_____________________________________________
Date:  ___________

John S. Muhlestein

Director, Stanford Site Office

_____________________________________________
Date:  ___________

Kathleen R. Turner

LAT Program Manager, Division of High Energy Physics 

_____________________________________________
Date:  ___________

John R. O'Fallon
Director, Division of High Energy Physics
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Recommendations

The undersigned “Do Recommend” (Yes) or “Do Not Recommend” (No) approval of CD-2, Approval of Performance Baseline, for the Large Area Telescope Project at SLAC, as noted below.

_______________________________________________ 

Yes ____   No ____

ESAAB Secretariat, Construction Management and Support Division/ Date

_______________________________________________ 

Yes ____   No ____

Representative, Non-Proponent SC Program Office/ Date

_______________________________________________ 

Yes ____   No ____

Representative, Environmental Safety and Health Division/ Date

_______________________________________________

Yes____   No____     

Representative, Financial Management Division / Date

_______________________________________________
 
Yes____   No____     

Representative, Security Management Team / Date

_______________________________________________
 
Yes____   No____     

Representative, Grants & Contracts Division / Date

_______________________________________________    
Yes____   No____

Representative, Laboratory Infrastructure Division/ Date

Approval

Based on the material presented above and this review, Critical Decision 2, Approval of Performance Baseline, is approved.  Therefore, the Oakland Operations Office is authorized to proceed with expenditure of Major Item of Equipment funds for the Large Area Telescope Project.
__________________________________________             ___________________

S. Peter Rosen

Associate Director
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