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INTRODUCTION:
The Very Energetic Radiation Imaging Telescope Array System (VERITAS) is a gamma ray four-telescope array under construction on Kitt Peak, near Tucson, AZ.  VERITAS will provide the ground-based capability to study extremely energetic gamma-rays, ranging in energy from 50 GeV to 50 TeV, potentially produced from a variety of astrophysical sources. The gamma-rays are observed from the light they induce as they interact with the Earth’s atmosphere.  
REVIEW PURPOSE:

This review is a follow-on to the November, 2004, review at which time concerns were expressed and recommendations made about  project management tools, risk analysis and planning.  The purpose of the current review is to assess the Project Office’s response to these concerns and recommendations and to assess the current status of the project relative to the baseline.  


PROJECT STATUS
Total Estimated Cost (TEC)
$13.145 million 

DOE
$4.799 million

NSF
$6.643 million
SAO
$1.079 million
Foreign
$0.624 million


Percent Complete in terms of Cost 
52 percent
Percent Complete in terms of Schedule
approximately 50 percent
Remaining Management Reserve
$0.755 million
Management Reserve as % of Costs To Go
13 percent

Schedule:


Performance Baseline Approved 
June 2, 2004
Project Completion (End of Construction Milestone) 
September 30, 2006

TECHNICAL:
The project continues to make good progress.  All major designs are completed.  One telescope is currently operating at the Whipple Observatory and has proven almost all of the mechanical, electrical and software designs for the single telescope mode of operation.  The mirrors remain the critical path, with a current production rate of 50 per month.  The subprojects making up the camera are all on schedule.

The site infrastructure completion at Kitt Peak scheduled for December 2004, is now scheduled for April 2005, due to a wet winter which delayed work at the site and required the some workarounds.  The delay should not prevent overall completion of the project.  A bid for the Central Control Building at slightly below the WBS estimate has been received and they plan to place the contract in April 2005.  This is the last large cost item not under a fixed price contract.
At the last review, the Committee asked the Project Office to revisit the plans for the dorm, which is part of the baseline but has traditionally been a descope option, and take into account available management reserve before making a decision.  Alternate plans are to rent rooms in existing dorms or houses at Kitt Peak.  The Project Office plans to delay the decision on the dorm until the end of construction on the Central Control Building in October 2005 and the Committee agreed with this plan.



COST AND SCHEDULE:
As at the last review, the project appeared to be on schedule, within budget and progressing well.  The Project Office did not present a quantitative status of the project relative to the baseline to the subproject level but did present an overall project status and progress of each subproject.  Subprojects report their status weekly, but costs and schedule are only tracked at a high level, so that partial completeness of a subproject is difficult to evaluate.  A manpower resource-loaded schedule was partially completed and shown and concerns were voiced about the resources needed this summer.  
Milestones were presented that showed completion delays of individual telescopes from two to four months due to the vendor’s mirror delivery rate.  The schedule leaves two months, instead of the original six months, between completion of the last telescope and the end of project milestone.  A mitigation possibility is to start the four-telescope system testing without the full complement of mirrors, which would still lead to the array being operational on time.

The definition of project completion was discussed and it was recommended by the Committee that the completion milestone be defined by the gamma ray flux sensitivity and pointing angle resolution as set forth in the Project Execution Plan (PEP).  Other performance specifications are derived from these and are not appropriate for the completion milestone.  An addendum to the PEP will be issued to clarify the end of project milestone.  




MANAGEMENT:
The project has made good progress since the last review, especially in the continued work on the Kitt Peak site and the first light and operations of telescope #1.  The Project Office’s plans to go forward to completion were seen as reasonable and achievable.  Their performance and lack of any severe setbacks to date led the Committee to believe that a successful outcome is likely.  
The Committee felt that the Project Office’s management tools are inadequate.  They need to be able to determine cost and schedule variances so that progress can be quantitatively evaluated in detail, which was not possible at the review.  A consultant could be hired to setup and maintain an earned value system and resource-loaded schedule.  The Committee recommended that more detailed information be collected from the subprojects and incorporated into the management system.  A more detailed schedule with an increased number of milestones and resources needed and available to the subproject level needs to be developed.  A contingency analysis needs to be done as well as developing a plan for managing remaining contingency.
RISK:

Risks to the project were presented with an assessment of the likelihood and impact of an occurrence.  A quantitative risk analysis, with costs assigned to each risk, was not presented, so that the risks could not be connected to management of the contingency (management reserves).  Most of the risks remaining are external with the issue of the Kitt Peak lease, brought forth by the Indian Nation, causing loss of access to the site giving the most concern.  
· The Committee recommended that the risk analysis be expanded to have monetary impacts assigned so that the risks can be assessed against the remaining contingency.

OPERATING PHASE PLANS:
A five-year operating phase plan was presented with manpower and cost estimates provided.  The plan included six full-time operations staff members as well as an estimate for the number of people needed to run shifts, who will be provided by the collaboration.  Power and detector maintenance cost estimates were also presented.  Members of the Committee felt that a good start was made on the plans and that the Project Office should explore sharing some of the operations staff with Kitt Peak.  
· The Committee recommended that the Project Office submit a single proposal to all three funding agencies, detailing the request for each agency, in time for operations funding to be provided by the start of FY 2007.

ADDITIONAL RECOMMENDATIONS:
· Develop a more detailed schedule with milestones to the subproject level and matched to resources by May 15, 2005.
· Perform a contingency analysis by May 15, 2005.

· Develop a risk analysis linked to costs by May 15, 2005.
ACTION ITEMS:
· The agencies should conduct a follow-up to this review by televideo by May 31, 2005, to determine status of progress on the recommendations.












