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TRACKED COMMITTEES, REVIEWS, WORKSHOPS
As of December 6, 2009

# Review # Title Date Recommendations
Total Closed Open Ongoing

1 2006-001 DOE CD-1 Review 12/12-14/06 56 56 0 0
2 2007-005 Radiation Safety Design Review 3/27-28/07 21 21 0 0
3 2007-001 ASAC 4/23-24/07 39 39 0 0
4 2007-002 CFAC 5/7-9/07 23 23 0 0
5 2007-003 EFAC 5/10-11/07 25 25 0 0
6 2007-007 Ratchet Wall workshop 5/16/2007 25 25 0 0
7 2007-004 PAC 5/24-25/07 39 39 0 0
8 2007-008 Vibration Workshop 7/6/2007 20 20 0 0
9 2007-009 Lattice Magnet Review 8/6-7/07 13 13 0 0

10 2007-010 Instrumentation & Diagnostics Review 8/9-10/07 62 62 0 0
11 2007-011 CD-2 Cost Estimate Internal Review 8/15-16/07 19 19 0 0
12 2007-012 Insertion Device Technical Review 8/20-21/07 14 14 0 0
13 2007-013 Magnet Power Supplies Review 8/27-28/07 25 25 0 0
14 2007-014 Control Systems Review 8/30-31/07 11 11 0 0
15 2007-015 Accelerator Physics Review 9/5-7/07 23 23 0 0
16 2007-016 Comprehensive Design Review 9/11-13/07 54 54 0 0
17 2007-021 CFAC 9/25/2007 20 20 0 0
18 2007-022 EFAC 10/4-5/07 8 8 0 0
19 2007-023 ASAC 10/8-9/07 23 23 0 0
20 2007-019 OECM EIR CD-2 Review 11/5-9/07 79 79 0 0
21 2007-020 DOE CD-2 Review (IPR) 11/6-9/07 43 43 0 0
22 2008-006 Radiation Safety Design Review 4/24-25/08 14 13 0 1
23 2008-001 EFAC 5/5-7/08 4 4 0 0
24 2008-002 CFAC 5/8-9/08 16 16 0 0
25 2008-003 SC Status Review 6/17-18/08 13 12 0 1
26 2008-004 ASAC 7/17-18/08 48 48 0 0
27 2008-007 Vacuum, Front End, and Support Systems 8/18-19/08 12 12 0 0
28 2008-005 Construction Readiness Design Review 9/3-5/08 35 35 0 0
29 2008-008 DOE CD-3 Review (IPR) 9/30-10/3/08 5 5 0 0
30 2008-009 OECM EIR CD-3 Review 10/20-10/24/08 61 59 1 1
31 2009-001 CFAC 3/10-11/09 16 14 1 1
32 2009-002 ASAC 3/26-27/09 12 10 1 1
33 2009-003 EFAC 4/23-24/09 33 0 33 0
34 2009-004 SC Status Review 6/9-11/09 47 1 46 0
35 2009-005 Experimental Facilities CDR 10/13-14/09 31 0 31 0
36 2009-006 ASAC 10/22-23/09 16 0 16 0
37 2009-007 CFAC 11/9-10/09 TBD TBD TBD TBD

Total 1005 871 129 5
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Review Tracking Report
Review #:2006-001

Program: DOE Review (SC IPR)

Date Performed: 12/12/2006 Date Closed: 11/5/2007

Comments: DOE Review on the Technical, Cost, Schedule, and Management Review for CD-1.  
Next review is scheduled for November 6, 2007.

Produce an overall accelerator physics guiding document for the project to be iterated with the engineering 
staff by February 2007. 

Consider producing an overall accelerator physics guiding document for the project to be iterated with the 
engineering staff.

Ferdinand Willeke

11/6/2007 11/5/2007

This issue is addressed by the system which collects project design parameters and identifies the interfaces 
between the different systems. It has been designed and its implementation has started. Key documents of 
this system such as the Global Requirements Document, accelerator systems requirements document and 
a comprehensive parameter database are already available which serve as a reference for the entire design 
process. These documents are under change control and there is a Configuration Management Plan which 
describes the procedure to evolve the systems parameters in a controlled fashion. Information on these 
systems has been posted for the committee.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

Include realistic damping wiggler and insertion device field descriptions in the electron tracking studies by 
March 2007. 

Consider including realistic damping wiggler and insertion device field descriptions in the electron tracking 
studies.

Ferdinand Willeke

11/6/2007 11/5/2007

A large effort has been made to provide a more realistic model for undulator fields in NSLS-II particle 
tracking simulations. Realistic fields have been fitted to the Halbach basis up to high order. The 
corresponding tracking results have been compared with the results obtained from fitting the undulator field 
by a RADIA kick map. The two approaches lead to in very similar results. Further work will include the study 
of imperfection in undulator fields, which however, are expected to be small as compared to the large 
systematic nonlinearities. The topic will be addressed during the NSLS-II CD-2 review.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

Determine if a less conservative lattice design could retain adequate beam properties while reducing the 
project costs (but may increase performance risk) by April 2007. 

Consider determining if a less conservative lattice design could retain adequate beam properties while 
reducing the project costs.

Ferdinand Willeke

11/6/2007 11/5/2007

The NSLS-II lattice has been iterated several times and has been significantly simplified. The optical 
matching of the achromat to the straight section is accomplished by a triplet instead of a quadruplet, there 
are only 9 instead of 11 sextupole families, and there are only 2 sextupole families for chromaticity 
correction. Significantly more space can be provided that way for the insertion devices. This will be 
described in detail by the CD-2 accelerator break-out.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

Reinvestigate (and try to relax) the vibration, alignment, and temperature specifications and determine the 
effect on beam quality by May 2007. 

Consider reinvestigating (and trying to relax) the vibration, alignment, and temperature specifications and 
determining the effect on beam quality.

Ferdinand Willeke

11/6/2007 11/5/2007

The topic will be described in detail by Erik Johnson’s presentation on requirements and interface issues.  
The global parameter database can be made accessible to the committee if desired.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop a comprehensive orbit correction package including position monitors, X-ray monitors, steering 
speed, and precision by June 2007. 

Cosider the development of a comprehensive orbit correction package including position monitors, X-ray 
monitors, steering speed, and precision.

Ferdinand Willeke

11/6/2007 11/5/2007

The concept for fast orbit feedback has been developed and reviewed as part of the stability task force. The 
number of monitors, concept for combining fast and slow corrections, measures against slow thermal drifts 
of magnets and BPMs has been developed; monitor and corrector sensitivities and stabilities have been 
defined. Alternative approaches are under investigation. This will be addressed in the accelerator break-out 
session.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

Evaluate the impact of cross-talk between the booster and storage ring to establish a mitigation plan. 

Consider evaluating the impact of cross-talk between the booster and storage ring to establish a mitigation 
plan.

Ferdinand Willeke

11/6/2007 11/5/2007

Direct magnetic interaction between the booster and the storage ring is more or less excluded with the 
present design. Cross talk could arise by electrical coupling via the grid. This is one of the reasons to limit 
the booster repetition frequency to 1 Hz as to reduce the load to the grid and the need for harmonic filtering.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

Perform a realistic estimate of the cost-differential between the present design and one that houses a 
smaller booster in a separate enclosure, in order to evaluate the near-term cost-savings versus the potential 
benefit to installation, commissioning, and long-term operations.  Results should be reported at the next 
review. 

Perform cost differential estimate of co-locating booster in storage ring tunnel versus housing a smaller one 
in a separate enclosure, and evaluate near term cost savings versus the potential benefit to installation, 
commissioning, and long-term operations.  Report results at the next review.

Ferdinand Willeke

11/6/2007 11/5/2007

The estimated cost of the new compact booster synchrotron is  higher than the in-tunnel booster, however, 
it has been selected as the baseline configuration for NSLS-II.  The separation of the booster from the 
storage ring mitigates significant technical and schedule risks that arise when the booster and storage ring 
share the same tunnel.  The project has decided that the ‘extra’ cost of the compact booster is more than 
offset by avoiding the potential costs from risks associated with the in-tunnel configuration.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

Incorporate the capability for generating an arbitrary fill pattern in the baseline design. 

Consider incorporating the capability for generating an arbitrary fill pattern in the baseline design.

Ferdinand Willeke

11/6/2007 11/5/2007

The generation of an arbitrary fill pattern in the injector to make up for bunch to bunch current differences in 
the storage ring in top-off injection is part of the NSLS-II R&D program. The result of the R&D will tell 
whether variable fill patterns can be generated by the baseline configuration. The CD-2 accelerator breakout 
sessions will address this issue.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

Establish availability requirements for the injection system and validate the system design relative to those 
requirements. 

Consider establishing availability requirements for the injection system and validating the system design 
relative to those requirements.

Ferdinand Willeke

11/6/2007 11/5/2007

The overall availability requirement of the NSLS-II facility has been specified to be > 95%. A thorough 
availability analysis is underway. The status of this work will be reported during the NSLS-II CD-2 
accelerator break-out session.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider including a ratchet door at each front end. 

Ferdinand Willeke

11/6/2007 11/5/2007

Ratchet doors are included in the preliminary engineering design of the ratchet wall.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

Explore strategies that allow for process water and electric power to be provided to completed pentants in a 
staged way to allow for system checkout. 

Consider exploring strategies that allow for process water and electric power to be provided to completed 
pentants in a staged way to allow for system checkout.

Ferdinand Willeke

11/6/2007 11/5/2007

A staged installation plan has been worked out in great detail which will allow installing components into the 
tunnel before the completion of the building which will considerably accelerate the project completion.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

Prepare an installation and system checkout schedule with sufficient detail in order to ensure that the 
schedule is credible to be presented at the next review. 

Prepare an installation and system checkout schedule and present it at the next review.

Erik Johnson

11/6/2007 11/5/2007

A staged installation plan has been worked out in great detail which will allow installing components into the 
tunnel before the completion of the building which will considerably accelerate the project completion.  
Installation and system checkout activities are integrated into the resource loaded schedule.  This 
information will be presented in the technical presentations at the CD-2 review.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

Prepare a commissioning schedule in preparation for baselining. 

Consider preparing a commissioning schedule in preparation for baselining.

Erik Johnson

11/6/2007 11/5/2007

A high level commissioning plan has been worked out and has been published on the project web page.  A 
Start-up and Test Plan has been prepared and is under revision control.  The baseline resource loaded 
schedule provides estimates and schedules for these activities that will be presented throughout the CD-2 
review.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider a Decker type distortion in the lattice to mitigate, in the XBPMs, any possible contamination from 
dipole and otherwise collinear lattice elements. 

Ferdinand Willeke

11/6/2007 11/5/2007

Additional small dipole fields have been integrated in the lattice design as to provide an angular separation 
of the undulator radiation from the radiation generated in quadrupoles and sextupoles on girder systems 
before and after the insertion device straight section.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:

Reevaluate the need for Landau cavity in baseline configuration. 

Ferdinand Willeke

11/6/2007 11/5/2007

The Landau cavity will be an important factor to provide a margin in the beam lifetime as the dynamic 
aperture for Touschek scattered particles is marginal and a reduction of the scattering rate in a lengthened 
bunch appears to be very desirable. For this reason the Landau cavity remains part of the NSLS-II baseline.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop an availability budget for accelerator systems. 

Ferdinand Willeke

11/6/2007 11/5/2007

This effort has been started. Preliminary results will be reported during the NSLS-II CD-2 review.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:

Reevaluate the need for the very tight magnet to magnet tolerance of 30 microns within a girder. 

Sushil Sharma

11/6/2007 11/5/2007

This alignment tolerance will lead to gradient errors due to residual orbit errors in the sextupole magnets 
which are the same order of magnitude as the gradient error tolerance in the magnets themselves of 
�b2=2•10-4 at a radius of 25mm,  as evaluated by particle tracking with errors. The alignment tolerance is 
therefore considered a reasonable requirement. Since the CD-1 review we demonstrated that an alignment 
tolerance can be met with a reasonable technical effort. This will be reported during the NSLS=-II CD-2 
review.  Note that girder-to-girder tolerances have been relaxed to 100 �m.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

Reevaluate the choice of SRF cavities over room-temperature cavities. 

Jim Rose

11/6/2007 11/5/2007

A comparative study has been performed the results of which have been presented during the DOE Mini 
Review in February 2007 and during the meeting of the NSLS-II Accelerator Systems Advisory Committee 
in April 2007 (see posted report). The result is that uperconducting RF is less costly if operations are taken 
into account (break even point after 5 years of operation). Superconducting RF has significant advantages 
with respect to transient beam loading, especially for a configuration with a passive Landau cavity. Here the 
variation of the RF synchronous phase over the bunch train is significantly reduced.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:

Increase the scope of the Experimental Facilities portion of the project to provide a minimal suite of 
beamlines that both exploit the unique capabilities of the NSLS-II source and meet the scientific needs of 
the NSLS users community. 

Steve Dierker

11/6/2007 11/5/2007

The scope of the experimental facilities portion of the project has been increased to provide 6 insertion 
device beamlines, an increase over the 5 insertion device and bending magnet based beamlines planned at 
the time of the CD-1 review. These beamlines both exploit the unique capabilities of NSLS-II (nanoprobe, 
inelastic x-ray scattering, hard and soft x-ray coherent beamlines, as well as meet the sientific needs of the 
NSLS users community (powder and xafs).

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:

Include the build-out of a diagnostic beamline as part of the accelerator diagnostics system at a bending 
magnet port should be part of the initial scope of the accelerator construction project and funded as part of 
that project.  

Consider including the build-out of a diagnostic beamline as part of the accelerator diagnostics system at a 
bending magnet port as part of the initial scope of the accelerator construction project.

Steve Dierker

11/6/2007 11/5/2007

A diagnostic beamline has been added to the base project scope.

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:

Initiate an R&D program for metrology.  Although this effort is not critical for the two mission critical 
beamlines it is necessary to preserve the NSLS-II brilliance for many other proposed NSLS-II beamlines 
including a high-resolution soft X-ray beamline or ID beamlines with mirror optics. 

Consider initiating an R&D program for metrology.

John Hill

11/6/2007 11/5/2007

R&D on mirror metrology is not critical to the goals of the project and is not included in the base project 
scope. However, a long standing program of R&D on mirror metrology is being carried out in the BNL 
Instrumentation Division and the project will pay close attention to it and other world-wide efforts to ensure 
NSLS-II mirror systems are state-of-the-art.

Finding #: Scheduled Close: Actual Close:Status:F21 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

Develop policy whereby the design, construction, and operation of all beamlines, Beamline Access Team 
(DOE funded) and Beamline Development Team (non-DOE funded) beamlines, will be the responsibility of 
Experimental Facilities staff. 

Consider developing a policy whereby the design, construction, and operation of all beamlines, Beamline 
Access Team (DOE funded) and Beamline Development Team (non-DOE funded) beamlines, will be the 
responsibility of Experimental Facilities staff.

Steve Dierker

11/6/2007 11/5/2007

A policy consistent with this recommendations has been developed, agreed to by DOE, and presented to 
the user community in a number of meetings, including the large user workshop held in July 2007.

Finding #: Scheduled Close: Actual Close:Status:F22 Closed

Description:

Action:
Owner:

Response:

Priority:

Establish collaborations for the engineering design of beamline components, and R&D efforts in 1 nm 
focusing, optics development for 0.1 MeV energy resolution and metrology with other national laboratories, 
or other outside institutions.  Such collaborations are critical for testing 1nm focusing concepts and 0.1 MeV 
X-ray optics designs. 

Consider establishing collaborations for the engineering design of beamline components, and R&D efforts in 
1 nm focusing, optics development for 0.1 MeV energy resolution and metrology with other national 
laboratories, or other outside institutions.

Ferdinand Willeke

11/6/2007 11/5/2007

A number of outside engineering firms carried out advanced conceptual design of the 6 project beamlines. 
We are also in the process of establishing formal collaborations on a variety of beamline related subjects, 
including optics R&D, with a number other institutions, including the Advanced Photon Source, the 
Canadian Light Source, and the Australian Synchrotron Facility.

Finding #: Scheduled Close: Actual Close:Status:F23 Closed

Description:

Action:
Owner:

Response:

Priority:

Revisit the Control System Cost estimate after a more complete review of requirements and hold a controls 
cost review by April 1. 

Bob Dalesio

11/6/2007 11/5/2007

The control system scope has been updated and a controls review was completed.

Finding #: Scheduled Close: Actual Close:Status:F24 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider rethinking some aspects of the Global WBS elements bearing in mind clarity in the cost estimate, 
eventual management, and tracking during construction and the OBS/WBS relationship.  Prepare a 
crosswalk between WBS and OBS.  As a part of this process, consider either eliminating power, water, and 
vacuum activities from WBS 1.7 (preferred) or reintegrating their full scopes back into 1.7) 

Steve Dierker

11/6/2007 11/5/2007

WBS 1.7 was eliminated, and its elements were re-distributed.

Finding #: Scheduled Close: Actual Close:Status:F25 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

Determine the need (or otherwise) for area radiation monitoring to assure that the associated costs are 
included in the estimate.  In the meanwhile, add the possibility of this requirement to the risk registry. 

Refine hazard analysis documents regarding the potential need for area monitoring in the PPS.

Bob Casey

11/6/2007 11/5/2007

Based on the results of radiation safety analyses, area radiation monitoring is needed and the associated 
costs have been included in the cost estimate.

Finding #: Scheduled Close: Actual Close:Status:F26 Closed

Description:

Action:
Owner:

Response:

Priority:

Get the critical team leaders and local engineering staff on board as soon as possible. 

Steve Dierker

11/6/2007 11/5/2007

Essentially all of the critical team leaders are on board and many of the engineering staff are on board. 
Active recruitment is underway to fill remaining slots.

Finding #: Scheduled Close: Actual Close:Status:F27 Closed

Description:

Action:
Owner:

Response:

Priority:

Formalize a baseline project definition parameters set if not done yet.  Review the project definition 
parameter set, and justifications, for practicality and constructability before award of Title I design to the AE. 

Erik Johnson

11/6/2007 11/5/2007

A Global Requirements Document and a Global Parameters List have been released, and are under 
baseline control.

Finding #: Scheduled Close: Actual Close:Status:F28 Closed

Description:

Action:
Owner:

Response:

Priority:

Formalize change control methodology for the project definition set before 25 percent completion of Title I. 

Marty Fallier

11/6/2007 11/5/2007

The Configuration Management Plan was released in October 2007.

Finding #: Scheduled Close: Actual Close:Status:F29 Closed

Description:

Action:
Owner:

Response:

Priority:

Follow through on the planned additions to the CF management staff, procurement staff, and legal staffing 
to prepare for the award of major contracts by completion of Title I. 

Steve Dierker

11/6/2007 11/5/2007

As planned, the CF staff now includes an Assistant Director for Design Management, Ove Dyling, and an 
Assistant Director for Construction Management, Steve Sawch.  In addition, the procurement staff has 
added two contract administrators and two buyers.

Finding #: Scheduled Close: Actual Close:Status:F30 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

Review the procedures for the project wide review of Title I at 50 and 100 percent.  Also review the 
procedures for Title II at the 30, 60, and 90 percent levels of completion. 

Marty Fallier

11/6/2007 11/5/2007

Title I reviews were conducted at 50, 90, and 100 percent, with participation from staff from across the 
project.

Finding #: Scheduled Close: Actual Close:Status:F31 Closed

Description:

Action:
Owner:

Response:

Priority:

Establish the centralization of the comments and responses for the project wide reviews of Title I and Title 
II. 

Marty Fallier

11/6/2007 11/5/2007

Comments and responses for the Title I and Title II reviews are being tracked in a database by the CF 
Assistant Director for Design Management.

Finding #: Scheduled Close: Actual Close:Status:F32 Closed

Description:

Action:
Owner:

Response:

Priority:

Review the inclusiveness of ISM requirements prior to requests for proposals of any construction contract. 

Discuss with Construction Division and ensure particpation of ESH in development of all RFPs for 
constructin contracts.

Bob Casey

11/6/2007 11/5/2007

BNL RFPs include standard ISM flow down requirements, including vendor submittal of a Health and Safety 
Plan (HASP). ESH will particpate in the development of the propsoals and the review of HASPs.

Finding #: Scheduled Close: Actual Close:Status:F33 Closed

Description:

Action:
Owner:

Response:

Priority:

Perform Value Engineering studies for alternates to the high-density concrete shield wall prior to Title I. 

Marty Fallier

11/6/2007 11/5/2007

High-density concrete for the shielding wall was value-engineered out in favor of standard concrete.

Finding #: Scheduled Close: Actual Close:Status:F34 Closed

Description:

Action:
Owner:

Response:

Priority:

Build a full-scale model of a tunnel section to demonstrate component "fit" and accessibility for installation 
and repair prior to Title I.

Consider options to demonstrate component "fit" and accessibility for installation and repair.

Marty Fallier

11/6/2007 11/5/2007

Component "fit" and accessibility has been amply demonstrated using CAD 3-D  modeling by the ASD.  
Additional confirmation will be performed during detailed design as additional design detail becomes 
available.

Finding #: Scheduled Close: Actual Close:Status:F35 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

Proceed to task the AE for Title I after setting the formal project definitions and change control procedures. 

Marty Fallier

11/6/2007 11/5/2007

Title I has been awarded to the AE, and a Global Requirements Document,  a Global Parameters List, and a 
Configuration Management Plan have been released, and are under change control.

Finding #: Scheduled Close: Actual Close:Status:F36 Closed

Description:

Action:
Owner:

Response:

Priority:

From the BNL Job Risk Analysis, develop lower tier documents that will help construction trades perform 
task analysis by October 2007. 

Establish NSLS-II construction project ESH requirements.  Contractors will have to submit Health and 
Safety Plan defining their program to implement safety requirements. Based on this document, the need for 
additional job risk analysis will be determined.

Bob Casey

11/6/2007 11/5/2007

The construction safety program document has been drafted and will be finalized in the first quarter of 
2008.  The need for additional guidance for contractors will be determined by Oct. 2008.

Finding #: Scheduled Close: Actual Close:Status:F37 Closed

Description:

Action:
Owner:

Response:

Priority:

Perform an external peer review of the Radiation Physics assumptions and methodology that will be used to 
finalize design parameters by March 2007. 

Conduct Shielding workshop by end of March 2007.

Bob Casey

11/6/2007 11/5/2007

The workshop was conducted - methodology & assumptions were confirmed.

Finding #: Scheduled Close: Actual Close:Status:F38 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop a comprehensive site assessment plan that assures the general contractor that the ground is 
uncontaminated and free of obstructions to the best of BNL knowledge by June 2007. 

Consider developing a site assessment plan, to reduce uncertainty and project impacts, due to unknow 
hazards and impacts that may exist after site turnover from BNL to the GC.

Marty Fallier

11/6/2007 11/5/2007

A site assessment has been performed by the BNL ESH Division that identifies potential environmental 
liabilities and recommended actions to verify the environmental status of the site.  BNL is obligated under 
the Exit Readines Evaluation (ERE) process to assure the buildings and associated utility services being 
demolished by BNL are not an environmental liability. A formal agreement with BNL for this turnover is in 
development and will be confirmed in November 07.

Finding #: Scheduled Close: Actual Close:Status:F39 Closed

Description:

Action:
Owner:

Response:

Priority:

Define Active Beam Containment systems needed to assure that Injected Beam and Stored Beam remain 
within the normal operating envelop.  (As this is a cost element, it should be given priority and contained 
within the budget that will be reviewed in February 2007.) 

Bob Dalesio and Bob Casey

11/6/2007 11/5/2007

Design for active beam containments systems have been developed.

Finding #: Scheduled Close: Actual Close:Status:F40 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

Evaluate the ES&H budget and ensure it captures all cost objectives, keeping in mind contingency is for the 
"real unknowns" by February 2007.

Refine ES&H cost estimate and risk analysis, and ensure that "potential requirements", like area radiation 
monitoring and active beam detection, have been included in the base estimate, and not contingency.

Bob Casey

11/6/2007 11/5/2007

The ES&H cost estimate and risk analysis have been through several iterations of review and refinement, 
and have been defended by the CAM during project managament reviews.

Finding #: Scheduled Close: Actual Close:Status:F41 Closed

Description:

Action:
Owner:

Response:

Priority:

Enhance the overall systems engineering function. 

Erik Johnson

11/6/2007 11/5/2007

The systems engineering function has been significantly enhanced by the addition of the interface manager 
in the ASD, the interface manager and beamline manager in the XFD, and Deputy Directors for Design 
Management and Construction Management in the CFD.

Finding #: Scheduled Close: Actual Close:Status:F42 Closed

Description:

Action:
Owner:

Response:

Priority:

Place the project performance requirements, interfaces, and completion criteria under configuration 
management. 

Erik Johnson

11/6/2007 11/5/2007

A Global Requirements Document and a Global Parameters List have been released, and are under change 
control.

Finding #: Scheduled Close: Actual Close:Status:F43 Closed

Description:

Action:
Owner:

Response:

Priority:

Continuously update and re-evaluate the cost, schedule, and risk/contingency estimates as the project 
proceeds with Preliminary Design to ensure that the estimate reflects the implementation of the integrated 
requirements definition and interface control documentation.

Jim Yeck

11/6/2007 11/5/2007

Cost, schedule, and risk/contingency estimates have been continuously refined as the performance 
baseline has been established.

Finding #: Scheduled Close: Actual Close:Status:F44 Closed

Description:

Action:
Owner:

Response:

Priority:

Implement learning curves as appropriate.  

Jim Yeck

11/6/2007 11/5/2007

Experience with prior work will be incorporated in planning and executing follow-on acitvities.

Finding #: Scheduled Close: Actual Close:Status:F45 Closed

Description:

Action:
Owner:

Response:

Priority:
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Validate the assumptions around the application of sales tax to the project. 

Diane Hatton

11/6/2007 11/5/2007

Sales tax issues assumptions have been confirmed.

Finding #: Scheduled Close: Actual Close:Status:F46 Closed

Description:

Action:
Owner:

Response:

Priority:

Ensure that the schedule includes key external interface milestones that could impact the project. 

Jim Yeck

11/6/2007 11/5/2007

The Project milestone schedule includes key external interface milestones, and is posted on the EIR CD-2 
website.

Finding #: Scheduled Close: Actual Close:Status:F47 Closed

Description:

Action:
Owner:

Response:

Priority:

Begin internal implementation of the EVMS starting with Preliminary Design to ensure that the evolution of 
the system and procedures is consistent with project requirements. 

Diane Hatton

11/6/2007 11/5/2007

The NSLS-II Project has played a major role in the BNL EVMS certification process.  EVMS implementation 
has occurred in parallel with the establishment of the performance baseline, culminating  with the the 
EVMS  review, which was conducted in October 200

Finding #: Scheduled Close: Actual Close:Status:F48 Closed

Description:

Action:
Owner:

Response:

Priority:

Continue to develop the integrated schedule with a more detailed Critical Path Method in preparation for CD-
2.  

Diane Hatton

11/6/2007 11/5/2007

Fully integrated summary and detail schedules have been developed for CD-2 with a baseline critical path.

Finding #: Scheduled Close: Actual Close:Status:F49 Closed

Description:

Action:
Owner:

Response:

Priority:

Include external interface milestones (demolition, EIR, CD/ESAAB, EVMS, IPR, etc.) in the schedule. 

Jim Yeck

11/6/2007 11/5/2007

The Project milestone schedule includes key external interface milestones, and is posted on the EIR CD-2 
website.

Finding #: Scheduled Close: Actual Close:Status:F50 Closed

Description:

Action:
Owner:

Response:

Priority:
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Define detailed descriptions of CD-4a and CD-4b completion. 

Steve Dierker

11/6/2007 11/5/2007

The tailored/phased approach to CD-4 has been eliminated.  CD-4a has been eliminated and its associated 
milestone, beneficial occupancy of the experimental floor, has been delegated to DOE Level 1B, SC 
Associate Director for BES.  What was previously called CD-4b is now  CD-4, and is defined in the PEP.

Finding #: Scheduled Close: Actual Close:Status:F51 Closed

Description:

Action:
Owner:

Response:

Priority:

Schedule contingency need to be linked to and derived in the context of the risk analysis.  

Diane Hatton

11/6/2007 11/5/2007

NSLS-II contingency based on a bottoms up risk assessment with a small management adjustment for 
more global risks.

Finding #: Scheduled Close: Actual Close:Status:F52 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop a plan of prioritized activities in order to resolve Committee issues and obtain agreement on project 
cost range ($750 to $900 million). 

Steve Dierker

11/6/2007 11/5/2007

Committee issues have been resolved and a project baseline established that has received agreement with 
the program office.

Finding #: Scheduled Close: Actual Close:Status:F53 Closed

Description:

Action:
Owner:

Response:

Priority:

Follow through with staffing plans (contractor and Federal staff). 

Diane Hatton

11/6/2007 11/5/2007

Staffing plan developed as a result of the detailed cost estimate that was completed in October of 2007.

Finding #: Scheduled Close: Actual Close:Status:F54 Closed

Description:

Action:
Owner:

Response:

Priority:

Refine and update the CD-1 documentation. 

Jim Yeck

11/6/2007 11/5/2007

CD-1 documentation has been refined and updated for CD-2, and has been posted on the EIR CD-2 website.

Finding #: Scheduled Close: Actual Close:Status:F55 Closed

Description:

Action:
Owner:

Response:

Priority:
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 After the cost range is confirmed (and a successful mini-review is conducted in February 2007) seek 
approval for CD-1. 

Steve Dierker

11/6/2007 11/5/2007

A successful mini-review was conducted in May 2007, and ESAAB approval for CD-1 was granted in July 
2007.

Finding #: Scheduled Close: Actual Close:Status:F56 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2007-005

Program: Radiological Safety Design Review

Date Performed: 3/27/2007 Date Closed: 9/1/2008

Comments:

The review committee concurs that the methodology used for preliminary calculations of bulk shielding, is 
appropriate and encourages the project to continue to compare the adequacy of the shielding thickness for 
the NSLS2 with other facilities, accounting for proper beam loss normalization.

Bob Casey

3/1/2007 3/1/2007

The beam loss assumptions from different synchrotron radiation facilities were compared for shielding 
analysis.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

The project should maintain their access to a proper and current suite of Monte Carlo and analytical 
shielding codes.

Bob Casey

9/1/2007 9/1/2008

FLUKA Monte carlo code was acquired and installed on a PC with LINUX operating system.  Currently 
shielding calculations are being performed with FLUKA and EGS4.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

Project should consider making such shielding an integral part of the ratchet wall design.  Additionally, 
project should consider placing the front end safety shutter(s) immediately upstream of the port end wall.

Bob Casey

5/1/2007 9/1/2008

In the latest design of the forward ratchet wall shielding for the forward directed bremsstrahlung has been 
incorporated and the shadow shields in the storage ring has been eliminated

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

The vacuum conditioning times should be included in the shielding evaluations.  The thicknesses for various 
components, especially the front end safety shutters, should be designed to handle periodically higher 
pressures.

Bob Casey

3/31/2008 3/31/2008

Safety shutters are in front-end and are adequately shielded for higher vacuum pressure.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:
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Design of the penetrations and mazes must keep radiation levels outside these penetrations within 
acceptable limits.

Bob Casey

9/30/2007 9/1/2008

The calculations for the mazes and penetrations are completed and handed over to convetional facilities.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends that the project perform parametric shielding studies exploring these 
parameters and be made fully aware of the impact of building into the design possible future upgrades.

Bob Casey

9/30/2007 9/30/2007

We have performed parametric studies of Beam energy and current for shielding analysis. Based on this 3.0 
GeV beam energy and 500 mA of beam current was chosen. Future upgrades will be evaluated.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee suggests that the NSLS-II design team establish a single set of beam loss assumptions 
which represent the consensus of the groups involved at any time, and that this be summarized in a 
technical note or memo, then used as the basis for subsequent shielding analyses.

Bob Casey

2/28/2008 2/28/2008

A single set of beam loss assumptions are developed discussing with the accelerator physicists and the 
latest shielding estimates are based on these beam loss assumptions.  A technical note was written.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

Additionally, we suggest that consideration be given in these beam loss estimates to contributions from 
routine accelerator physics machine studies.

Bob Casey

8/30/2007 8/30/2007

Supplementary shielding at high loss points have been specified for injection rates higher than 1 injection / 
minute during the machine studies. Technical note was written.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

The project should evaluate other schemes for placing beam loss points and apertures in well shielded 
areas, or provide local shielding for such components.  Other concepts that reduce the radiation levels 
outside the shielding walls, such as ramping down beam energy in the booster synchrotron facility before 
dumping the beam should be explored.

Bob Casey

8/30/2007 8/30/2007

High loss points are at the injection region (septum and scrapers) and additional shielding has been 
designed for this region. Also the concept of ramping down the beam energy in the booster before dumping 
is considered 

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:
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Given the high cost of gamma and neutron radiation monitors, project should consider establishing a 
neutron/gamma dose rate ratio analytically (for example Monte Carlo calculations) and experimentally, then 
measure dose rate from one radiation component in most similar locations.

Bob Casey

6/30/2009 6/25/2008

The neutron/gamma ratio is a function of shielding material and thickness. This varies at various locations 
on the experimental floor. We also surveyed other light sources and majority of them use both neutron and 
gamma detectors.  However, we will continue to evaluate this issue as we move forward.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends that the project consider placing interlocked radiation monitors (gamma or 
neutron) for each unit storage ring cell, and interlocked radiation monitors for each insertion device beamline 
FOE.

Bob Casey

8/30/2007 8/30/2007

Interlocked neutron and gamma monitors are planned in each cell. 60 interlocked area monitors are 
budgeted.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee agrees that the means of stopping beam from entering an occupied area needs to be 
redundant.  Furthermore, committee recommends that at least one method use a physical beam blocking 
device.

Bob Casey

8/30/2007 8/30/2007

The project plan to use physical devices as shutters to prevent beam from entering occupied areas. Each 
critical device will be redundantly monitored by independent chains with reach back systems to shut the 
beam.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee applauds the efforts made to quantify the failure rates of critical components.  The project 
should then follow the results from the failure analysis studies after further investigation of the analysis in 
light of the above comments.

Bob Casey

6/30/2009 6/25/2008

The faiure mode analysis for NSLS systems implies that sufficient reliability can be provided with a single 
critical device with redundant monitoring.  Additional analysis for NSLS II will be performed.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends more simulations be performed to optimize the design (thickness, material) of 
beam blocking critical devices.

Bob Casey

9/30/2007 9/30/2007

Monte carlo simulations have been carried out for the thickness of the safety shutters and the results are 
written up as the NSLS-II note 033.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:
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The design basis for the access control system should be reviewed by a committee of experts.

Bob Casey

8/30/2007 8/30/2007

A review of the safety systems were conducted in August 2007.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends that estimations of the vacuum conditioning times are included in the shielding 
design reports to evaluate the impact on the dose rates outside the FOEs of insertion device beamlines.

Bob Casey

3/31/2008 3/31/2008

We recognize that the vacuum conditioning durations of the storage ring is an important parameter and a 
techical note on this issue was prepared.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recognizes that the design of shielding for the beam lines is in early stages.  More 
communication between shielding designers and beam line staff is encouraged.

Bob Casey

9/30/2007 9/30/2007

The shielding calculations for the five sources of NSLS-II beamlines have been carried out and the results 
written up for the review of the experimenters.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:

Synchrotron beam loss assumptions should be established by the design team and compared with other 
facilities.

Bob Casey

9/30/2007 9/30/2007

For each beamline design calculation the scatterer is optimized to maximize scattering of the synchrotron 
radiation.  This is compared with scatterers used in other facilities.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:

The beam line synchrotron radiation shielding methodologies should be further developed and compared 
with methods used by other facilities.  For example, effects such as Compton scattering from mirrors may 
impact shielding of downstream mono-chromatic hutches.

Bob Casey

9/30/2007 9/30/2007

General guidelines for beamline design has been issued.  For each specialized beamline configuration 
further analysis will be performed.

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee recommends that the shielding design for the FOEs of insertion device beamlines takes into 
account the contribution of neutrons.

Bob Casey

2/28/2007 9/1/2008

Measurements at the other Synchrotron Radiation facilities (APS) show that if the storage ring vacuum is 
equal to or  better than 10-9 torr, the bremsstrahlung produced neutrons are not a radiation hazard in the 
beamlines.  However Monte Carlo analysis will be done to verify this assumption.

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:

Systematic electron beam tracking studies should be performed at an early in the design to support the 
case for top-off safe operations.

Bob Casey

6/30/2009 6/25/2008

A permanent magnet for each of the front end has been designed to divert an errant beam.  Futher beam 
track analysis will be performed by the accelerator physicists.

Finding #: Scheduled Close: Actual Close:Status:F21 Closed

Description:

Action:
Owner:

Response:

Priority:

Saturday, December 05, 2009 Page 5 of 5



Review Tracking Report
Review #:2007-001

Program: Accelerator Systems Advisory Committee (ASAC)

Date Performed: 4/23/2007 Date Closed: 9/1/2008

Comments: Next meeting scheduled for October 8 and 9, 2007.

The committee wishes to be presented, at the next meeting, an overall schedule of the project, highlighting 
the links or conflicts between the building program, the accelerator program and the beamline program.

Provide detailed schedule, highlighting the links or conflicts between the building program, the accelerator 
program and the beamline program.

Steve Dierker

10/8/2007 10/7/2007

A detailed schedule will be provided at the next meeting.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

Concerning the revised building program, the committee understands the need of saving money on building 
infrastructure but recall the importance of keeping the offices of accelerator staff (machine physicists, RF, 
Diagnostics,..) as close as possible to the NSLS-II control room to maximize their interaction with the 
operation crew.

Consider option for 3rd floor on Operations Center with offices.

Steve Dierker

10/8/2007 10/7/2007

The preliminary design drawings contain an optional 3rd floor on the Operations Center, with office space, 
that could be utilized by accelerator staff.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee is not fully convinced of the need of canting the damping wigglers and emphasizes the 
associated complexity.

Provide additional analysis and rationale to committee to support project position.

John Hill

10/8/2007 10/7/2007

It is desired to accommodate more than one beamline that views each damping wiggler straight section.  
For experimental programs that are flux-dependent rather than brightness-dependent, views of a single 
damping wiggler source, off-axis, are acceptable.  For experimental programs that are brightness-
dependent, however, there is a significant penalty paid by viewing the source off-axis.  This is because the 
apparent source size significantly increases by viewing off-axis, according to the length of the insertion 
device multiplied by the inclination angle of the off-axis view.  For realistic cases under consideration for 
experimental programs that prefer a damping wiggler source and are brightness-dependent, the penalty can 
be a factor of 20.  For this reason, it is necessary to incorporate canted damping wiggler sources, in a 
damping wiggler straight section, if it is desired to accommodate two beamlines there instead of one, with 
each beamline upholding brightness-dependent experimental programs.  In this circumstance, each 
beamline would view each of the canted damping wiggler sources on-axis.  The penalty paid in this case is a 
factor of 2, and is due to having a damping wiggler source, for each beamline, that is a factor of 2 shorter 
than is otherwise possible.  This is a smaller penalty than one that would be incurred through an off-axis 
view of a single long damping wiggler source.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee takes note of the intention to subcontract the magnet and vacuum hardware of the booster 
to industry but emphasizes the responsibility of the project team in the system integration and recommends 
substantial involvement in the lattice, magnet and hardware design of the booster.

None

Ferdinand Willeke

10/8/2007 10/7/2007

The conceptual design for the booster system as well as a number of beam dynamics investigations and 
specification of tolerances has been performed by the design team.  It is planned and budgeted to perform 
reviews for each completed stage of the turn key procurement as well as close monitoring of the production 
by NSLS-II design team.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee takes note that an overall unburdened and unescalated budget of 136 M$ of capital 
spending on the accelerator system will still need to be revised in view of the changes made since the CD-1 
Review. The committee believes that this budget is low compared to similar projects scaled to the size of 
NSLS-II.

Establish performance baseline in support of CD-2.

Ferdinand Willeke

10/8/2007 10/7/2007

The revision of the cost estimate for CD-2 was completed in September 2007.  Accelerator systems 
burdened cost went up from $183M to $250M.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee is pleased with the reduced number of quadrupoles in the storage ring lattice and the 
increased portion of the circumference dedicated to Insertion Devices. The committee wonders whether it 
would not be of interest to accommodate two kinds of long straight sections. Some extra long would have 
high horizontal beta, one of which being reserved for injection. Some others would have reduced horizontal 
beta functions and would be ideally fitted with damping wigglers. Such a solution would not compromise the 
high symmetry of the lattice, though reducing it.

Develop a concept for implementing extra-long straight sections.  Create an implementation plan, including 
a study of the implication on the performance of the accelerator, taking into account the reduction in ring 
symmetry.

Ferdinand Willeke

10/8/2007 12/4/2007

A concept for implementing extra-long straight sections has been developed.  An implementation is planned 
to be worked out as well as the study of the implication on the performance of the accelerator.  A reduction 
of the ring symmetry is considered to be taken into account.
Status December 07: The design work for extra long straights has been started with the goal to implement 
up to 3 extra long straight sections.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee is not convinced of the need of the 5th (or trim) quadrupole added in the center of the 
achromat.  The committee takes note of the 10 families of sextupoles which look adequate in view of the 
large number of cells, but wonder if the number of sextupoles per cell (13) could be reduced.  The 
committee believes that the lattice could be further optimized by rising the gradient in the quadrupole to 22 
T/m and by bringing the first quadrupole closer to the bending magnet.  As a result of such optimization the 
length available to insertion devices could be further increased.

Optomize the lattice design, taking into account the 5th quadrupole, the number of sextupoles, the gradient 
in the quadrupole, and the location of the first quadrupole to the bending magnet.

Ferdinand Willeke

10/8/2007 10/7/2007

The center quadrupole has been removed from the lattice.  The corresponding change of the baseline is 
being worked out in detail and should be completed by August 2007.  In addition, the number of sextupole 
magnets per cell (half a superperiod) has been reduced to 10.  Finally, further optimizations of the lattice are 
in progress.  Several ways of increasing the space for user devices are being considered.  The exchange of 
quadrupole and TPW position has been studied.  The latter would imply technical complications.  This is 
kept as an option and is not intended to be included in the baseline for the time being.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recognizes that the integration of the slow orbit correctors inside sextupoles, as done in 
many facilities, would enable to save space, but may introduce extra complications through the associated 
undesirable multipoles as well as the nonlinear crosstalk with the main sextupolar field. It recommends a 
detailed study of this point.

Consider performing a detailed study of the effects of the integration of the slow orbit correctors inside 
sextupoles.

Ferdinand Willeke

10/8/2007 12/4/2007

The corrector integration into the sextupole magnet is considered to have technical difficulties.  A detailed 
study is delayed due to higher priority items.
Status December 2007: The field quality of quadrupoles with sextupole components has been evaluated.  It 
was not possible to keep the gradient error within specification.  Reference:  presentation by M.Rehak and 
J.Saritka

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recalls that the circumference of both the storage ring and booster need to be a highly 
factorable number multiplied by the RF wavelength.

Ensure that the circumference of the storage ring and booster are highly factorable multiples of the RF 
wavelength.

Ferdinand Willeke

10/8/2007 10/7/2007

The RF frequency is 499.68 MHz.  The harmonic number of the storage ring is 1320, for a length of 791.472 
m.  The harmonic number of the booster is 264, for a length of 158.944 m, which is 1/5 times the ring 
circumference.  A ring harmonic number of 1320 is also particularly convenient for synchronization to mode-
locked lasers.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:
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A 20 mm horizontal dynamic aperture at the injection point including insertion devices effects appears as a 
reasonable design goal. As a result, any options or tunings resulting in a shrinking of the dynamic aperture 
below 30 mm due to IDs or lattice errors should not be rejected (provided it is still above 20 mm). Similarly, 
the vertical dynamic aperture needed shall be equal to the physical aperture set by the ID gaps or vessel 
internal aperture.

Perform a study of the the aperture issues in the presence of insertion devices.

Ferdinand Willeke

10/8/2007 12/4/2007

The aperture issues in presence of insertion devices are being carefully studied. This is a considerable effort 
over an extended time.
Status Dec 2007 This is a considerable effort over an extended time. Since this is an ongoing effort, and 
since this topic is paid much attention to, this item is considered closed.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee is pleased with the experiment made in collaboration with SLS to control the non-linear 
lattice directly through the Lie Generator coefficient rather than through the sextupole currents of each 
families. The committee recommends continuing and deepening such studies which add understanding to 
the non-linear lattice, and give confidence in the modeling.

Perform further studies of the control of the non-linear lattice directly through the Lie Generator coefficient 
rather than through the sextupole currents of each families.

Ferdinand Willeke

10/8/2007 10/7/2007

Further studies are in progress as recommended.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

The various methodologies developed world-wide to simulate insertion devices in tracking codes have been 
well identified. It appears that detailed studies of the effects of IDs on the beam are just about to start. 
Whichever method is used, the committee recommends comparing it with the kick map method which is 
easy to implement and allows fast tracking. The committee is skeptical about the use of the Halbach-type 
mode decomposition for the description of the elliptically polarized undulators. The method selected must be 
deeply connected with the 3D magnetic design of the insertion devices.

Consider comparison of selected method to simulate insertion devices in tracking codes, with the kick map 
method.

Ferdinand Willeke

10/8/2007 12/4/2007

A first comparison between the kick method and Halbach method has already been done.  It did not reveal 
significant differences.  Further comparison is planned.
Further comparison is part of a continuing effort to assess the dynamic aperture. This issue can be 
considered closed.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee feels that the most urgent task in this area is to finalize the magnetic design of the damping 
wigglers and to ensure their transparency to the beam.  The committee believes that the two main issues 
are the harmonic content along the beam axis and the sufficient horizontal width of the magnet assembly .

Verify that the two main issues raised by the committee (harmonic content along the beam axis and the 
sufficient horizontal width of the magnet assembly) are adequately addressed in the ACD of the damping 
wigglers.

Ferdinand Willeke

10/8/2007 12/4/2007

This is acknowledged by the team, but boundary conditions for the design are not yet sufficiently fixed to 
start engineering design.  The plan is to do so and to have results in the fall.
Status Dec 2007: A damping wiggler design study has  been performed. (See Tanabes presentation CD-2 
review)

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee is pleased with the injection tracking studies and recommends their continuation, including 
all insertion device effects and lattice errors.

Consider the continuation of injection tracking studies, including all insertion device effects and lattice errors.

Ferdinand Willeke

10/8/2007 12/4/2007

This study is well underway.
Status Dec 2007 : various tracking studies have been performed as evidenced by presentations in technical 
review, August 07.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:

From experience elsewhere, the committee is not fully convinced that the present high beta straight for 
injection is long enough to accommodate injection equipment, and in particular is fully compatible with state 
of the art top-up requirements.  In order to assess the adequacy of available space, an engineering layout of 
the injection straight of the storage ring should be generated.  It is the feeling of the committee that a longer 
straight for injection could easily be accommodated in the lattice (see comments above).

Consider performing additional analysis of the adequacy of available space, for injection equipment in the 
present high beta straight for injection.

Ferdinand Willeke

10/8/2007 7/28/2008

A layout of the injection straight has been made and study showed that the required magnetic fields 
strengths and raise times for the fields are in a quite conventional range. We concluded that there is no 
technical challenge to fit high beta straight into the long straight section and the baseline design can deliver 
required specification.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:

A possible operation at a 3.6 GeV energy was mentioned several times and the committee recalls that if 
NSLS-II intends to run at this energy, it should be included in the specifications of all systems such as 
magnets, absorbers, RF, Booster, and injection/extraction systems.

Consider updating the specifications of all systems such as magnets, absorbers, RF, Booster, and 
injection/extraction systems, to include the possible operation of the NSLS-II at 3.6 GeV.

Steve Dierker

10/8/2007 10/7/2007

NSLS-II Project Management has decided to remove the possibility of operating at 3.6 GeV from the 
baseline design.  Operation at up to only 3.0 GeV is intended and all components are being designed to 
meet this requirement.  This decision was driven primarily by cost considerations.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends a horizontally movable septum magnet at the ring injection point in order to 
ease commissioning through a near on-axis injection configuration as well as to optimize the kicker currents 
in relation to the final horizontal aperture.

Request clarification from committee on this recommendation.

Ferdinand Willeke

10/8/2007 7/28/2008

The recommendation was considered and based on cost benefit analysis, we decided not to follow the 
recommendation.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:
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The Australian Light Source booster lattice design which is used as a reference design for the proposed 
booster lattice presents the drawback of limited flexibility in the tunes.  The committee recommends the 
investigation of solutions which increase the accessible tune range.

Consider performing an investigation of solutions for the proposed booster lattice which increase the 
accessible tune range.

Ferdinand Willeke

10/8/2007 12/4/2007

A tuning and flexibility study is already being performed within limited human resources.   Additional human 
resources are foreseen to complete this study.
Status Dec 07: The tuning study has been performed. (see Shaftans Booster presentation during CD2 
review)

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:

The proposed lattice for the booster synchrotron is pretty tight and the committee ask for an engineering 
layout in order to check that there is enough space for the correctors, diagnostics, vacuum pumps, etc.  The 
committee recommends that the space required and the positioning of injection and extraction magnets 
inside the booster lattice be investigated (in particular the impact of the high value of the dispersion function 
in the injection and extraction straights has to be evaluated as well as the low beta values).

Provide an engineering layout to the committee.
Also, investigate the space required and the positioning of injection and extraction magnets inside the 
booster lattice (in particular the impact of the high value of the dispersion function in the injection and 
extraction straights has to be evaluated as well as the low beta values).

Ferdinand Willeke

10/8/2007 12/4/2007

This is underway.  Booster extraction studies are planned but not yet started because of limited resources.
Status Dec 2007:  The injection and extraction systems for the booster have been laid out in detail. (See 
presentation Heese on injection magnets during CD2 review).

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee notes that there is no definite requirement yet for hybrid filling modes, but nevertheless 
recommends including this capability from the outset, since a need is almost certain to arise in the future.

Consider the inclusion of a requirement for hybrid filling modes.

Ferdinand Willeke

10/8/2007 12/4/2007

There are solutions in preparation on the conceptual level to accommodate this mode of operation.
Dec 07: The preliminary design of the booster lattice shows that there is sufficient space between the main 
magnets for corrector magnets, pumps etc.  Note the the NSLS-II booster has the same top energy but a 
larger cicumference than the Australian Light Source Booster

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:

Regarding the issue of whether or not to use a single power supply for all storage ring injection kicker 
magnets, the committee believes that there will inevitably be differences from kicker to kicker (due to 
mechanical tolerances, thickness of ceramic coating, etc.).  So the committee recommends that individual 
power supplies be used in order to optimize the bump closure and hence minimize the disturbance of the 
stored beam, in view of top-up operation.

Consider the use of individual power supplies be used in order to optimize the bump closure and hence 
minimize the disturbance of the stored beam, in view of top-up operation.

Ferdinand Willeke

10/8/2007 12/4/2007

There are solutions in preparation on the conceptual level to accommodate this mode of operation.
Status Dec. 2007: Present baseline is 4 individual kicker power supplies.

Finding #: Scheduled Close: Actual Close:Status:F21 Closed

Description:

Action:
Owner:

Response:

Priority:
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The project is considering two kinds of bending magnets for the storage ring in order to accommodate the 
large aperture required by the infrared beamlines. The committee believes that implementing two 
independent family power supplies is preferable for beam position stability compared to a single power 
supply with shunts or trim coils on the magnets.

Consider the use of independent family power supplies, if two kinds of bending magnets are utilized in the 
SR.  Consider making this an agenda item at the upcoming Lattice Magnets Workshop and Magnet Power 
Supplies Workshop.

Ferdinand Willeke

10/8/2008 10/7/2007

All of the dipole magnets will be on the same bus but each dipole magnet has additional trim windings for 
correcting of any  ∫Bdl-value outsite the tolerance.  20 Trim circuits are in the baseline budget.

Finding #: Scheduled Close: Actual Close:Status:F22 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee supports the recommendation of the stability workshop namely to use 20 bits (18 bits) 
resolution in driving the corrector dipoles (quadrupole) power supplies.

Consider implementing stability workshop recommendation to to use 20 bits (18 bits) resolution in driving 
the corrector dipoles (quadrupole) power supplies.

Ferdinand Willeke

10/8/2007 10/7/2007

This is planned in the CD2- design update.  The corrector stability resolution is costed assuming 18 bit in 
agreement with achievable stability limitations.

Finding #: Scheduled Close: Actual Close:Status:F23 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recalls some of the limitations when using Xray Beam Position Monitors (XBPM) : pollution 
by bending magnet radiation, gap dependence, sensitivity to the type of insertion device, offset from 
upstream aperture. One XBPM per beamline front-end is desirable to cross-check the stability of electron 
BPM. Two XBPMs may be a working solution in some cases but require a placement as far apart as 
possible. The committee fully supports the idea of organizing a workshop on XBPMs.

Consider organizing a workshop on XBPMs.

Ferdinand Willeke

10/8/2007 7/7/2008

All undulator beam lines will be equiped with Decker Distortions to provide an angluar separtion between the 
beam trajectories in the matching sections adjacent to the undulator straigths and the trajectory in the 
undulator.  Next workshop on beam diagnostics will be held within next few months.

Finding #: Scheduled Close: Actual Close:Status:F24 Closed

Description:

Action:
Owner:

Response:

Priority:

Along these lines, implementation of the "Decker distortion" should be carefully considered.  Use of 
ultraviolet radiation in a photon BPM design becomes feasible only with this lattice modification.  This might 
also improve performance of any new hard x-ray BPM, by simplifying the radiation field patterns present in 
the beamline.  The lattice modification is most easily included early in the design phase, and should have 
little impact on overall machine performances.

Consider implementation of the "Decker distortion".

Ferdinand Willeke

10/8/2007 10/7/2007

Decker distortions should be possible in the present lattice.  Specific design changes have been made for 
the straight sections which support planned and costed beam lines.

Finding #: Scheduled Close: Actual Close:Status:F25 Closed

Description:

Action:
Owner:

Response:

Priority:
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It is the opinion of the committee that the proposed vibrating stretched wire set-up for aligning the 
quadrupoles and sextupoles on a girder has a lot of potential.  A major difficulty is the large value of the sag 
which requires measurement and compensation.  Local wire defects may introduce offsets along the wire.  
The committee recommends a deep study on this as early as possible in order to eliminate systematic and 
random errors.  The committee also asks to investigate the accuracy that could be achieved by using this 
wire technique to correctly position the magnets roll angle (source of coupling of the beam through the 
associated skew quadrupole) .

Consider commissioning a study of the vibrating wire alignment technique to determine and eliminate 
systematic and random errors, and also to investigate the accuracy that could be achieved to position the 
magnets roll angle.

Ferdinand Willeke

10/8/2007 10/7/2007

The sag of the wire, its temperature dependence, its dependence of the stress, its variance due to material 
in homogeneity is well being considered in the planned layout and in the tests being performed.

Finding #: Scheduled Close: Actual Close:Status:F26 Closed

Description:

Action:
Owner:

Response:

Priority:

The proposed girder fixation on the floor is simple but should be experimentally tested using a prototype 
girder as soon as possible, to determine ease and accuracy of alignment, as well as performance in terms 
of vibrations, reaction to thermal changes etc.

Consider performing an R&D study of girder fixation on the floor, to determine ease and accuracy of 
alignment, as well as performance in terms of vibrations, reaction to thermal changes etc.

Ferdinand Willeke

10/8/2007 12/4/2007

An R&D study of girder fixation on the floor is planned.
Dec. 07 - An R&D study of girder fixation on the floor is underway.

Finding #: Scheduled Close: Actual Close:Status:F27 Closed

Description:

Action:
Owner:

Response:

Priority:

Beware of a possible perturbation of the BPM signals by TE modes excited by the beam inside the chamber 
and antechamber (reported by APS).
Beware also of the initial large offsets of the BPM readings on day one (reported by APS), that requires BBA 
to be done very early.

Consider researching  committee concerns (reported by APS).

Ferdinand Willeke

10/8/2007 6/25/2008

Thorough impedance assessment of the BPM is planned as part of the technical layout.  Also, electrical 
testing of the monitor signals is planned as part of the design.

Finding #: Scheduled Close: Actual Close:Status:F28 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee was surprised by the estimated low pressure reported at the damping wiggler absorber. The 
graphs presented should give information on the condition of computation (accumulated dose, degassing 
coefficient etc.). The committee recalled that copper absorbers re-emit about 10 % of the incident power (as 
a rule of thumb) by fluorescence and scattering, that contributes to outgassing of the surrounding aluminum 
vessels.

Confirm calculation of the estimated low pressure reported at the damping wiggler absorber.

Ferdinand Willeke

10/8/2007 10/7/2007

The gas load as a result of high radiation load with photo and thermal desorption is considered including 
scattered radiation.

Finding #: Scheduled Close: Actual Close:Status:F29 Closed

Description:

Action:
Owner:

Response:

Priority:
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A mirror is intended to be placed inside the bending magnet chamber to collect infrared radiation. This 
mirror should be safe under possible large closed-orbit distortions that will take place during machine 
studies. Water cooling also brings vibrations which are known to be a problem on many infrared beamlines.

Consider performing analysis of placement of mirror in bending magnet chamber; as well as water cooling-
induced vibrations on IR beamlines.

Ferdinand Willeke

10/8/2007 10/7/2007

This problem is planned to be solved by a slotted mirror design.

Finding #: Scheduled Close: Actual Close:Status:F30 Closed

Description:

Action:
Owner:

Response:

Priority:

In relation to the preliminary design of the front-ends, the committee believes that starting the front-end with 
a manual interlocked gate valve, followed by a simple fixed bending magnet radiation absorber, is in the end 
a cheaper solution (adopted by Soleil, Diamond, ESRF,…).

Consider committee recommendation regarding preliminary design of the front-ends.

Ferdinand Willeke

10/8/2007 10/7/2007

The project team came to the conclusion that a remotely operated, interlocked, slow gate valve between the 
storage ring and the front end, in conjunction with a single fast gate valve in the middle of the front end, is 
an optimum solution.

Finding #: Scheduled Close: Actual Close:Status:F31 Closed

Description:

Action:
Owner:

Response:

Priority:

The field specifications of the damping wiggler should be finalized urgently in connection with its effect on 
the beam dynamics (see above) .

Verify that committee concerns regarding field specifications are adequately addressed in the ACD of the 
damping wiggler.

Ferdinand Willeke

10/8/2007 12/4/2007

This is on ongoing process and a moving target.
Dec. 07: The damping wiggler field has been specified.  Damping wiggler fields have been taken into 
account in lattice optimizations and dynamic aperture evaluation (See Bengtsson's talk on impact of ID on 
DA during CD2 Review).

Finding #: Scheduled Close: Actual Close:Status:F32 Closed

Description:

Action:
Owner:

Response:

Priority:

The possible crosstalk of field integral between the three pole wiggler and the adjacent bending magnet 
should be studied and if needed an active or preferably passive compensation should be worked out.

Consider performing study of crosstalk of field integral between the three pole wiggler and the adjacent 
bending magnet.

Ferdinand Willeke

10/8/2007 10/7/2007

Some studies have been done.  The interference is finite, but it should be mediatable with small trim current 
on the dipole.

Finding #: Scheduled Close: Actual Close:Status:F33 Closed

Description:

Action:
Owner:

Response:

Priority:
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Cryogenic permanent magnet undulators are a step forward in terms of peak field from in-vacuum 
undulators which come with additional construction costs. Significant engineering effort is required in this 
direction.

Perform advanced conceptual design and prototyping of CPMU.

Ferdinand Willeke

10/8/2007 10/7/2007

NSLS-II Management agrees that CPMUs have potential to achieve higher peak field and that realizing this 
potential would require significant additional engineering and construction costs.  Furthermore, the project 
feels that the potential gains are quite limited unless new permanent magnet materials with higher remnant 
and coercive fields were available.  An R&D program to develop such materials is considered to fall outside 
the scope of a construction project.  Efforts will be made to pursue R&D in this area through non-project 
means.  Without new materials, the limited performance gains of CPMUs are not considered sufficient 
justification for the additional risk, effort, and cost that they would entail.  Therefore, the baseline hard x-ray 
undulator design for NSLS-II has been changed to use room temperature in-vacuum undulator technology.

Finding #: Scheduled Close: Actual Close:Status:F34 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee supports the need for a proper insertion device laboratory that is compatible with the R & D 
needed and should include a clean room and temperature stabilization.

Confirm needs for insertion device laboratory, including a clean room and temperature stabilization.

Ferdinand Willeke

10/8/2007 10/7/2007

A clean room and temperature stabilization are planned.

Finding #: Scheduled Close: Actual Close:Status:F35 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee would like to understand the impact on the machine operation of declaring the tunnel roof, 
where all the power supplies and electronic cubicles are located, as a "no full-time occupancy area".

Consider the impact on the machine operation of declaring the tunnel roof, where all the power supplies and 
electronic cubicles are located, as a "no full-time occupancy area".

Ferdinand Willeke

10/8/8007 10/7/2007

A Shielding Policy has been prepared to guide radiation calculations and future operations.  The design 
objective is to reduce radiation levels outside NSLS-II shielding in areas of continuous occupational 
occupancy (2000 hours per year) below an average of 0.5 mrem per hour at shielding wall surface contact 
and as far below this average as is reasonably achievable.  This design criterion is consistent with DOE 
design requirements specified in 10 CFR Part 835.1003.

Finding #: Scheduled Close: Actual Close:Status:F36 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends that detailed analysis of the radiation protection issues associated with top-up 
operation be started soon. While it may seem apparent that the primary failure mechanism, namely a 
shorted main bending magnet, is incompatible with stored beam, it is a nontrivial exercise to prove this for 
partially shorted magnets, e.g. shorted turns. For example, reverse particle tracking through beamline front 
ends and periodic validation of the location of certain accelerator components is required at the APS for top-
up personnel safety. Top-up operation at the ALS has been delayed by the complexity of this type of study.

Consider issues raised by committee concerning the analysis of radiation issues associated with top-up 
operation, and verify that current schedule for this analysis  supports overall project schedule and 
milestones.

Steve Dierker

10/8/2007 10/7/2007

The NSLS-II team is aware of the problem and the amount of work to be done to provide sufficient back-up 
for the planned safety measures. Corresponding effort has been included in the work plan and the cost 
estimate.

Finding #: Scheduled Close: Actual Close:Status:F37 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee takes note that a future upgrade into a 15 m long straight section could double the flux and 
brightness for selected beamlines but believe that such a break of the lattice symmetry could impact the 
operation of all the other beamlines. It is also not convinced that there are many beamlines whose 
performance is critically determined by a factor of two improvement in flux. The committee re-iterates its 
opinion that it would be preferable to design the ring with a few longer straight sections from the very 
beginning.

Consider committee concerns regarding the impact of future upgrade of 15 m long straight section on other 
beamlines.

Ferdinand Willeke

10/8/2007 12/4/2007

Extra long straights are being considered to be implemented in the design in a way which preserves high 
symmetry.  The corresponding lattice changes are based on the footprint of a 15-fold lattice.  Final decision 
to build extra long straights into the initial lattice will depend on further evidence of their usefulness, the 
assessment of the technical difficulties of the extra long insertion devices, clear design criteria for the lattice 
and the beam optics from photon science on compatibility with high performance of the NSLS-II storage ring.
Status Dec 2007: A design study for extra long straights which are compatible with the present NSLS-II 
footprint has been started.  The implementation of such extra long straights can only be decided on if it 
makes sure that the performance to NSLS-II is not impaired. This is the responsibility of Acc.Sys. Div.

Finding #: Scheduled Close: Actual Close:Status:F38 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee would like to have more details on the followings items for the next meetings of ASAC:
o Magnets (design, specification, strategy of procurement, measurement) of dipoles, quadrupoles, 
sextupoles and correctors
o Closed orbit correction, including feedback
o More detailed presentation on front-end layout in general with a particular attention to all absorber design 
downstream the damping wigglers
o Diagnostics on Linac, transfer line, booster, storage ring and active machine protection system
o Control system

Provide additional details on the following items for the next ASAC meeting:
Magnets (design, specification, strategy of procurement, measurement) of dipoles, quadrupoles, sextupoles 
and correctors
o Closed orbit correction, including feedback
o More detailed presentation on front-end layout in general with a particular attention to all absorber design 
downstream the damping wigglers
o Diagnostics on Linac, transfer line, booster, storage ring and active machine protection system
o Control system

Ferdinand Willeke

10/8/2007 10/7/2007

Additional details for requested items to be provided at the next meeting.

Finding #: Scheduled Close: Actual Close:Status:F39 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2007-002

Program: Conventional Facilities Advisory Committee (CFAC)

Date Performed: 5/8/2007 Date Closed: 9/1/2008

Comments: Next meeting scheduled for September 25 and 26, 2007.

The committee suggests that the committee chairman and the project CF division director agree in advance 
on a charge letter for the meeting and the project documents needed in advance. This will help maximize 
the effectiveness of the committee meeting. More interactive discussions may be the most productive way 
to take advantage of the CF Advisory Committee.

Develop agreed upon charge letter with committee chairman in advance of meetings.

Marty Fallier

9/25/2007 9/24/2007

Charge letter to be developed in advance of meetings.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

It would be helpful for the committee to see the project responses to the previous committee report 
comments at the beginning of the next meeting.

Develop responses to the previous committee report and provide to committee at the beginnning of the next 
meeting.

Marty Fallier

9/25/2007 9/24/2007

Responses to be provided at the beginning of the next meeting.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

The tailoring approach to DOE CD approval is important to maintaining schedule. CD-3 approvals should be 
delegated to the Office of Science.

Discuss with Program Office and include in PEP.

Jim Yeck

11/15/2007 11/15/2007

Discussed with the Program Office.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

The cost and schedule presented at this meeting will change due to project response to changes in the 
DOE funding schedule. The affects could be significant in changing the construction sequence.

Develop performance baseline in support of CD-2.

Steve Dierker

9/25/2007 9/24/2007

Baseline schedule development underway for CD-2 review.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:
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A comprehensive programming document should be completed prior to proceeding with the major Title I 
design effort.

Consider whether to develop a comprehensive programming document  prior to proceeding with the major 
Title I design effort.

Marty Fallier

9/25/2007 9/24/2007

Produced ACD 90% study to refine /develop program.  Functions and Requirements for Title I in progress.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

The project will need to provide a comprehensive list of major equipment types, pumps, fans, etc. limiting 
the selection to specific grades of industrial grade products that will meet the vibration design criteria. 
Emphasis should be placed on large rotating equipment, such as fans and pumps, with a clearly defined list 
of acceptable manufacturers. Design criteria should be established to minimize the vibration affects of the 
high pressure systems.

Develop a comprehensive list of major equipment types, pumps, fans, etc. limiting the selection to specific 
grades of industrial grade products that will meet the vibration design criteria, with emphasis placed on large 
rotating equipment, such as fans and pumps, with a clearly defined list of acceptable manufacturers. 
Establish design criteria to minimize the vibration affects of the high pressure systems.

Marty Fallier

9/25/2007 9/24/2007

An outline specification was prepared for T-I 90% however additional emphasis on industrial grade/vibration 
compliant equipment needs to be incorporated.  Will be updated for final T-I.  High pressure water system 
design will be by ASD with CF input into design criteria.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

A provision for the accommodation and placement of user support equipment should be clearly defined. 
This equipment can be a major contributor to localized noise and vibration that can affect the beam line and 
those of neighboring users. The design should accommodate the placement of larger air compressors, 
vacuum pumps, water pumps, and fans. User exhaust fans should be placed outside the building envelope, 
they are typically roof mounted. Consideration should be given to the curved experiment hall roof. The future 
exhaust fans on the roof will require frequent access for maintenance.

A specification for beamline design, including criteria for design and placement of user equipment will be 
developed as part of Title II design.  A preliminary design for user equipment location, sizing & equipment 
exhaust will be prepared during Title I.

Marty Fallier

11/1/2008 5/20/2008

Further evaluation of user beamline equipment and exhaust requirements will be required as beamline 
designs mature.  A preliminary design for a common exhaust system and a segregated exhaust system for 
hazardous exhausts that can't be comingled has been prepared.  Additional discussion with XFD is 
underway to develop ancillary equipment support requirements in beamline specifications.  Addressed in 
Title II design.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:
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The location of the experiment hall mechanical rooms in the infield should be given additional consideration 
with regard to vibration. It was noted that some consideration is being given to moving this equipment into 
the Lab Office Buildings (LOB) located on the outfield wall which may provide better isolation of rotating 
equipment. This change may result in a construction cost savings. The consolidation of the LOB and the 
experiment hall air handling equipment could reduce costs.

Evaluate infield vs building exterior routing of services for mechanical rooms.

Marty Fallier

9/25/2007 9/24/2007

Evaluation indicated cost premium for routing utilities to exterior was >$2.5M.  Vibration analysis indicates 
minimal difference in vibration impacts.  Exterior routing also hindered LOB design flexibility and future long 
beamline options.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

The responsibility for the design philosophy for areas like temperature control and vibration mitigation is 
being pursued aggressively by the BNL conventional facility staff. It is not clear how this effort will be applied 
to the design work by the A/E firm. Past experience has shown that the A/E will always proceed with the 
most conservative approach usually resulting in increased costs to the project. Resolving these costs can 
result in project delays due to extended negotiations and costly redesign efforts. The design philosophy 
should be established early on in the Title I effort and the decision process clearly defined.

Design responsibility needs to be identified and decision process clearly defined.

Marty Fallier

9/25/2007 9/24/2007

Design philosophy for temperature control and vibration stability are developed jointly by A/E and CF Staff.  
Responsibility documented in A/E SOW.  Design decisions made through joint concurrence of CF and A/E.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:

The general structure for the CF team should be adequate to manage the work. Co-location of the team will 
be helpful to the project.

Consider benefits of co-locating CF team.

Marty Fallier

9/25/2007 9/24/2007

CF Staff all co-locatd in Building 817.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

The next major acquisition needed is the CF Assistant Director for Construction Management; this position 
should be filled in the near future with an experienced construction manager.

Fill vacant position for Assistant Director for Construction Management

Marty Fallier

9/25/2007 9/24/2007

S. Sawch joined the NSLS-II team on 9/10/07 as the Assistant Director for Construction Management.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:
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The experimental facilities interface manager should be hired as soon as possible and both interface 
mangers should be part of the design review team.

Fill vacant position for Experimental Facilities Interface Manager.
Assign interface managers to CF design review team.

Steve Dierker

9/25/2007 9/24/2007

Lino Miceli joined the NSLS II team in June 2007 as the Experimental Facilities Interface Manager, joining 
the existing interface managers for the accelerator facilities and conventional facilities.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:

The award of the AE Title I is awaiting CD-1 approval and a resubmitted proposal by HDR. The revised 
proposal and negotiation should be expedited to maintain the CD-2 schedule. The contract award is on the 
critical path so it should be awarded as soon as possible after CD-1.

Award A/E Title I design as soon as possible after CD-1.

Marty Fallier

9/25/2007 9/24/2007

The A/E T-I/II Contract was awarded in September 2007.  The Advanced Conceptual Design contract was 
already in place and work was underway prior to the award of the A/E T-I/ II contract.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:

Currently there are no partial early design packages identified for the AE design, except site preparation. 
The project should determine if there are schedule advantages to issuing early concrete foundation/slab or 
structural steel design packages for construction. Structural steel delivery times at some recent projects 
have had excessive (up to 10 months from NTP to site delivery) durations for delivery.

Consider schedule advantages that may be achieved by issuing early design packages for construction.

Marty Fallier

9/25/2007 9/24/2007

Reevaluated planned construction packages and schedule impacts.  The funding limited schedule would not 
benenfit from early steel/concrete packages and coordination risks would be increased.  Steel costs/delays 
have abated for now.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:

The success of using in house construction management with staff augmentation by a construction 
management subcontractor is dependent on the quality of the Assistant Director CF Construction Manager 
that is hired. The CM group should be on board in time to have a meaningful input on the constructability, 
construction sequence and schedule developed during Title I.

Expedite contract for construction management subcontractor to support Title I efforts.

Marty Fallier

9/25/2007 9/24/2007

Reevaluated planned procurement of CM services.  Have broken effort into design phase services and 
construction phase services.  Contract awarded and design phase services in progress.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:
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It is suggested that the Ring Building contractors be prequalified.

Consider prequalification of potential Ring Building contractors.

Marty Fallier

9/25/2007 9/24/2007

Procurement plan is for evaluated bids.  It is anticipated that some measure of prequalification will be 
applied prior to solicitation as part of contractor outreach process. Will review with procurement group and 
CM.

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:

The project should detail and integrate the procurement schedule into the total project schedule.

Consider whether to detail and integrate the procurement schedule into the total project schedule.

Steve Dierker

11/1/2008 12/30/2007

Development of advance procurement plans are underway and will be integrated into the project schedule 
for all divisions and were included in the CF schedule 12/07.

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:

Specific contingency should be spread across the schedule based on the risks identified in the risk registry.

Ensure that risks are accurately identified, and contigency is adequate.

Steve Dierker

11/15/2007 11/15/2007

Risk registry and resource loaded schedule and contingency allocation for the entire project has been 
developed.

Finding #: Scheduled Close: Actual Close:Status:F21 Closed

Description:

Action:
Owner:

Response:

Priority:

The contingency appears adequate for the stage of the project, but the committee did not review the 
detailed specific risks and associated contingencies.

Ensure that risks are accurately identified, and contigency is adequate.

Marty Fallier

9/25/2007 9/24/2007

Although not final for T-I, will provide updated risk information at the next meeting.

Finding #: Scheduled Close: Actual Close:Status:F22 Closed

Description:

Action:
Owner:

Response:

Priority:

Title I schedule is already aggressive so the team should consider reducing the number of Title I reviews 
that are scheduled.

Determine whether the current schedule permits the scheduled number of reviews, and consider reducing 
this number accordingly.

Marty Fallier

9/25/2007 9/24/2007

The T-I 50% review has been eliminated.

Finding #: Scheduled Close: Actual Close:Status:F23 Closed

Description:

Action:
Owner:

Response:

Priority:
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The CF team may want to review the durations for Title I and Title II design activities based on the actual 
design start date and negotiations with the AE. The construction schedule durations seem reasonable but 
recommend getting CM input as to whether this represents the most efficient execution of the construction.

Consider whether to review the durations of the Title I and Title II design activities based on the actual 
design start date and negotiations with the AE.
Consider whether to get CM input as to whether the construction schedule represents the most efficient 
execution of the construction.

Marty Fallier

9/25/2007 9/24/2007

A/E SOW revised in concert with discussions with A/E.  CM preparing bottoms up schedule for comparison.

Finding #: Scheduled Close: Actual Close:Status:F24 Closed

Description:

Action:
Owner:

Response:

Priority:

It is important to set up a procedural method of configuration control due to the serious impact that project 
changes can have on the CF cost and schedule.

Continue to evaluate configuration control needs and implement a system that satisfies these needs.

Jim Yeck

5/1/2008 2/1/2008

A project-wide configuration control system has been implemented.  CF changes are being documented 
under this system.

Finding #: Scheduled Close: Actual Close:Status:F25 Closed

Description:

Action:
Owner:

Response:

Priority:

The AE CF estimate should be traceable when brought into the BNL cost estimate and scheduling system.

Consider whether/how to make A/E estimate traceable when brought into the BNL cost estimate and 
scheduling system.

Marty Fallier

6/1/2008 5/20/2008

The CF WBS will be restructured to enable easier mapping of the CSI based A/E estimate into the project 
WBS.  This will also enable easier EVMS tracking when construction contracts are issued for this scope.  
Incorporated in baseline change tracking.

Finding #: Scheduled Close: Actual Close:Status:F27 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2007-003

Program: Experimental Facilities Advisory Committee (EFAC)

Date Performed: 5/10/2007 Date Closed:

Comments: Next meeting scheduled for October 4 and 5, 2007.

Moving the NSLS II as close as possible to the NSLS still leaves a substantial walking distance between the 
two buildings.  The EFAC recommends that a covered walkway be provided between the two buildings to 
ameliorate the journey back and forth during inclement weather conditions.

Consider construction of a covered walkway between the NSLS and NSLS-II buildings.

Marty Fallier

10/4/2007 5/20/2008

The covered walkway is not in the base scope for the project due to overall cost pressure to retain only 
those items essential to the mission.  It is recognized that a covered walkway would be a substantial 
enhancement and will be considered as an additive item later in the project if cost performance and 
contingency use allows.  The covered walkway can be added at any time.  Considered and decided not to 
do.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

In order to facilitate and maintain accessibility and communication between the NSLS II user community 
and the NSLS II management, the EFAC strongly recommends that the possibility be explored of providing 
office space for the NSLS II Director and NSLS II Scientific Director within the NSLS II building itself.

Consider options to provide office space for NSLS-II management.

Marty Fallier

10/4/2007 10/3/2007

The preliminary design drawings contain an optional 3rd floor on the Operations Center, with office space, 
that could be utilized by NSLS-II management.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:
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The NSLS II has increased the size of the five LOBs around the facility.  The current design provides for 72 
offices and 6 laboratories serving a total of 6 sectors.  For programs in material science-style programs, the 
EFAC feels that the overall LOB space planned is about right, however we feel that it would be wise to add 
one or two more labs per LOB at the cost of some office space.  By contrast, for a state-of-the-art, 
highthroughput, biology program, the EFAC considers it highly likely that additional total space will be 
required, including more lab space and cold rooms, providing different temperatures.  For reasons of 
expandability, in response to the biologists needs, the EFAC prefers the LOB design that configures the 
LOBs as a straight building, rather than wrapped around.  Based on our experience at APS, the EFAC 
wonders whether the area currently-planned for LOB parking lots is sufficient, and we recommend that the 
area allocated to parking-lots be carefully reconsidered.  Currently, access to the NSLS II experimental floor 
from the outside for truck deliveries is through an intermediate staging room.  However, the access from the 
staging room to the main facility is through a normal access corridor.  The EFAC recommends 
rearrangement of the access doors to the floor in the intermediate staging room to be in line with the outside 
door so that large equipment and, for example, large hutch components can be loaded and offloaded easily 
to and from the NSLS II floor.

Consider space allocations in the LOBs, the LOB design shape, and the number of planned parking 
spaces.  Also, consider rearranging the access doors to the experimental floor in the intermediate staging 
room, to be in line with the outside door.

Marty Fallier

10/4/2007 10/3/2007

The current LOB design uses the straight layout which enables more flexibility and expandability. The floor 
plan of the LOB’s is designed to allow varying proportions of Office to Lab space.  As beamline needs are 
further refined, the floor plans can be adjusted accordingly.  LOB 4 is currently designed as a shell to enable 
flexibility in defining its ultimate floor plan.  Also, the parking lots have been increased to accommodate 100 
vehicles.  Finally, the LOB offloading area includes two large double doors to allow direct access for bulky 
items to be moved to the experimental floor.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

With regard to extra-long straight sections, the EFAC notes that key NSLS II experiments are either 
brightness- or flux-limited.  For such experiments (which include nanoprobe, imaging, XPCS and IXS) the 
factor of 2 or 3 increase promised by a longer undulator are very appealing.  Therefore, we urge continued 
examination of the feasibility of extra-long undulators, while endorsing the decision to consider the standard 
DBA30 as the CD 2 baseline.

Consider continued examination of the feasibility of extra-long undulators.

Ferdinand Willeke

10/4/2007 12/4/2007

Extra Long straights up to 18m are being considered to be integrated in the accelerator lattice by 
lengthening a particular straight section on expense of shortening the two neighbored ones.  Potential 
locations of such extra long straight which require a small modification of the inside tunnel wall are 
identified.  The feasibility in terms of beam stability (impact of the reduction of symmetry), a definite layout 
or scheme is planned but is not pursued with highest priority for the time being due to more urgent design 
work to be completed for CD2.  This strategy has been coordinated with NSLS-II management.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:

Purposed to two beamlines, canted damping wigglers, each viewed on-axis, provide many-fold higher 
brightness than an uncanted arrangement, viewed off-axis, although the total flux is similar for both cases.  
The downside of canted wigglers is that they contribute somewhat to an increased beam emittance.  
Nevertheless on balance, the EFAC recommends that canted wigglers be employed for damping wiggler 
straights that will be utilized by two beamlines.

Consider using canted wigglers for damping wiggler straights that will be utilized by two beamlines.

Ferdinand Willeke

10/4/2007 10/3/2007

Canted wigglers are being considered in the design.  The space for corresponding magnets is foreseen in 
the recent layout for damping wigglers.  The cost of canting IDs is not included as part of the baseline cost, 
though.  Technical difficulties to accommodate canted photon fans from the wigglers are being studied.  
Impact of canting on the beam emittance is understood and is in the order of 15%.  Fine tuning of canting 
angle still needs to be performed.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:
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The planned use of long beamlines at NSLS-II places special demands on stability.  EFAC commends the 
consultation with Spring8, where there have been severe problems related to long beamlines and we 
recommend continuing contacts to try to find out exactly what kind of instability is causing problems.  In the 
end, we wonder whether ensuring the stability of long beamline may lead to special civil engineering 
requirements on the longbeamline out-stations, and in their connection to the main building.

Consider consulting with Spring8 on instability associated with long beamlines.

Nick Simos

10/4/2007 10/3/2007

A Spring-8 visit was conducted in the spring of 2007 and organized in an effort to perform vibration 
measurements in the experimental floor and the mechanical facilities which will be used to baseline 
numerical models and study transmissibility and correlation of vibration.  An extensive array of 
measurements was also performed focusing on the long beam lines of Spring-8 and in particular the relation 
between the extraction point on the experimental floor and the end-station as well as with intermediate 
points.  A vibration study is under way addressing the effects of the Spring-8 variability in the subsurface 
that exists between the ring and the long beam line end-station on the correlation of motion and the relative 
displacements.  While major differences in the Spring-8 and NSLS-II subsurface exist, understanding both 
the motion correlation and most importantly the vibration characteristics of a detached facility such as an 
end-station of a long beam line (i.e. a much smaller foundation mat resting on either soft, as in the case of 
Spring-8, or sandy soil as in the case of NSLS-II) will help in conceptualizing both the design of the long 
beam line stations and their interface with the NSLS-II ring.  Because of the importance of the long beam 
line issue, from both the Spring-8 and NSLS-II perspectives, a follow-up visit for further measurements and 
consultation with the Spring-8 team is being tentatively discussed.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

However, we note that conspicuously missing from this list, but corresponding to a major user base at the 
NSLS and nationally, is an insertion device beamline for protein and macromolecular crystallography (PX).  
Although we understand that such a beamline cannot be part of the construction project scope, an important 
recommendation of the EFAC is that it become a key goal of the overall NSLS II effort that a state-of-the-art 
beamline for PX be operational as soon as NSLS II itself becomes operational.  We believe that this will be 
important in maintaining and increasing the number of PX users at NSLS/NSLS II.  To succeed in this goal 
will require a concerted effort by the existing NSLS PX and biology community.  To facilitate such an effort, 
we recommend the appointment of an NSLS/NSLS II staff person - a Biology "Tzar" or "Tzarina" -- with 
responsibility for organizing a community effort to define what the biology program at the NSLS II will look 
like.  For the final shape of the NSLS II biology capabilities, we envision an integrated suite of biology 
beamlines with a range of capabilities, including, for example, a beamline for crystal screening with 
advanced robotic capabilities, a beamline for high-throughput "routine" structure determination, a beamline 
for IR studies, a beamline for near-UV circular dichroism (CD) and micro-CD, and a beamline for 
determining the most challenging crystallography measurements for samples with large-unit-cells and small 
crystal sizes, which might be the ID line in the initial line-up.

Consider making it a goal of the overall NSLS II effort that a state-of-the-art beamline for PX be operational 
as soon as NSLS II itself becomes operational.  Consider also, the appointment of an NSLS/NSLS II staff 
person - a Biology "Tzar" or "Tzarina" -- with responsibility for organizing a community effort to define what 
the biology program at the NSLS II will look like.

John Hill

10/4/2007 6/25/2008

The project is seriously considering opening a position for Deputy Division Director for life sciences.  
Responsibility would include developing a strategic plan for the life sciences for NSLS-II, interacting with the 
life science community and funding agencies, and working with the XFD Division Director to ensure that the 
needs of the life science community are met.  Considered.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:
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We endorse the concept and role of the Beamline Advisory Teams (BATs).  In order to make becoming a 
BAT member sufficiently attractive, the EFAC strongly encourages provision for BAT members to be 
awarded beamline access for the first several years of operations.  Specifically, we envision the BAT of the 
construction phase, morphing into Partner Users of the operations phase, with a corresponding allocation of 
beamtime.  Because it generally takes some period of operations before a beamline is working at its full 
potential, we recommend an allocation of up to 30% of the beamtime for the first three or four years of 
operations.  The exact allocation should depend on the extent of the BAT’s contributions.

Consider provisions for awarding beamline access to BAT members in the first several years of operation.

John Hill

10/4/2007 10/3/2007

The project has considered this question carefully, and has engaged in extensive consultation with DOE 
program offices, existing NSLS users, and other facilities –both x-ray and neutron.  As a result of these 
discussions, it is felt that the model that will generate the most productive use of a facility such as NSLS-II is 
the general user/ partner user model.  Certainly the BAT, or members of the BAT, would be able to evolve 
into a partner user group if they were to make additional contributions to the facility.  However, there would 
not be preferential access of BAT members during operations, simply by virtue of the fact that they are BAT 
member.  Of course, there will be preferential access for the BAT members during commissioning activities.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

The EFAC commends the NSLS-II project for its progress on the issue of transferring programs from NSLS 
I.  The incorporation of 3PW's into the lattice will provide nice sources with the correct spectrum to welcome 
a good number of beamlines from the NSLS.  We strongly endorse the appointment of a NSLS-to-NSLS-II 
transition manager.  The planning so far for a selection procedure is interesting but will need further 
refinement.  In particular, there should be clear announcements to the NSLS user community about the 
philosophy of beamline management at NSLS II (i.e. that there will no longer be PRTs, in particular), and 
concerning the procedures and criteria that will be followed by NSLS II management in determining which 
beamlines and/or programs to move from NSLS to NSLS-II.  The EFAC anticipates that, while some 
beamlines will be transferable with minor modifications, others will require significant upgrades.  In either 
case, transferred beamlines can be expected to serve a broader set of users than at the NSLS.  Therefore, 
the selection of which equipment to transfer from which beamlines, and which equipment to upgrade should 
involve the entire community in.  Because there may be competing visions for what to do, we recommend 
that the transfer process start with some method of 'outline' proposal and peer review, perhaps by EFAC, 
before any commitments are made concerning which beamlines to relocate from the NSLS to NSLS II.

Consider:
A - The appointment of a NSLS-to-NSLS-II transition manager.
B - Communicating the philosophy on beamline management and the selection of beamlines and programs 
from NSLS to NSLS-II, to NSLS users.
C - Generating an outline proposal of the transfer process for peer review, perhaps by the EFAC.

John Hill

10/4/2007 6/25/2008

A job description is presently being written for the NSLS- NSLS-II Transition Manager with a view to filling 
this position as soon as possible.  It will include responsibility for managing the transition of hardware and 
science programs from NSLS to NSLS-II.

Discussions have been held with the existing NSLS community in regard to the NSLS- NSLS-II transition, in 
particular at the NSLS-II User Workshop in July 2007 and with the NSLS UEC on a regular basis.  They are 
ongoing.

The transition plan itself and the process where by it will be developed is still under consideration.  Our 
intent is to follow the same Letter of Intent and BAT process for these beamlines as for any other 
beamlines.  An update will be presented at the next EFAC meeting in Oct. 2007.

This will be an ongoing effort.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:
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With regard to the transfer timeline, the EFAC strongly recommends that all measures possible be taken to 
ensure that the transfer of beamlines can happen quickly.  For such items as front ends, we recommend 
that funds be assigned from the project for the front ends of the beamlines to be transferred first.  For long-
lead-time upgrade items, such as mirrors, it may be that NSLS operations funds can sensibly be used.  The 
current proposal to exclusively use 'early operations' funds -- available only from CD-4a -- could hold up the 
transfer schedule and risk losing the user community.  Also, we feel it important to enhance the 
message/perception that transfer of operations and the user community from NSLS to NSLS II is a core 
mission of the NSLS II project.  The appointment of a transition manager will help with this too.

Consider all measures that can be taken to ensure that beamline transfers happen quickly.  Consider using 
project funds for items such as front ends.  Also, consider enhancing the message/perception that transfer 
of operations and the user community from NSLS to NSLS-II is a core mission of the NSLS-II project.

John Hill

10/4/2007 10/3/2007

Unfortunately, there is no room within project funds to pay for front ends for these beamlines.  Nevertheless, 
we are actively working to provide operating funds as early as possible to speed this transfer.  It is hoped 
that the transition manager will demonstrate to the community the project’s commitment to this process.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

EFAC requests that the plans and needs of existing PRTs be addressed on a case-by-case basis.  We 
accept the constraints imposed by DOE, but we hope that some executive control and involvement can be 
retained by erstwhile PRT scientists.  We are particularly concerned about the scientists at IBM, NIST, 
Exxon, NRL, and any remaining university-based PRT groups, and we recommend discussions start with 
each of these groups as soon as possible, with a status report at the next EFAC meeting.  We are less 
concerned about DOE-funded PRT groups, such as BNL departments.  In this case, it may be that use of 
joint appointments (e.g. a NSLS-II/Biology joint appointments or an NSLS-II Materials Science joint 
appointment) can resolve many issues.  We certainly do not wish to discourage other areas of DOE from 
continuing their support of synchrotron-based research at NSLS II.

Consider discussions with existing PRTs, on a case-by-case basis, about their plans and needs.
Consider providing a status report to the CFAC at the next meeting.

John Hill

10/4/2007 10/3/2007

Such discussions have been happening, and will continue to do so.  In particular, we have had discussions 
with NIST, IBM, Case-Western and others.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

The beam in the machine is expected to have a small lifetime, and hence will operate in top-up mode.  
Accordingly, there will be significant beam losses, most of which can be expected to occur near the 
transition to the small gap at the IDs.  Studies should be carried out to understand the damage to the 
magnets due to this beam loss - in particular, how their magnetic field is affected -- both for traditional 
magnetic materials and the for proposed new materials.

Consider commissioning studies to understand the damage to magnets from beam losses.

Ferdinand Willeke

10/4/2007 10/3/2007

The damage of insertion devices due to radiation from lost particles is being studied and a certain amount of 
understanding has been gained already.  Some design features of vacuum system at other facility which 
contribute to enhanced radiation damage is identified and should be able to be avoided in NSLS-II insertion 
devices vacuum design.  A beam loss monitor system to detect the locations of particle losses in NSLS-II is 
foreseen and discussed at this point.  This will make analysis of particle losses during commissioning time 
possible.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:
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NSLS II is expected to operate with small emittance, and the beam stability will be a very important issue.  
Hence understanding the effect of the IDs on the beam is an important task.  This will involve measuring the 
magnetic fields of the ID prior to installation and even providing some "shimming" to correct for field errors 
measured.  This magnetic measurement will be a special challenge for the proposed in-vacuum undulators.  
The EFAC recommends that an earnest R&D effort be initiated in this area as it is essential that these IDs 
perform to design specifications for the success of the whole project.

Consider performing R&D on the effect of the IDs on beam stability.

Ferdinand Willeke

10/4/2007 10/3/2007

A magnetic measurement lab for certifying insertion devices is considered necessary and there are plans to 
implement such a laboratory.  Details of this lab such as exact location and needed equipment are under 
discussion at this point and are being prioritized together with other R&D items.  The impact of realistic 
insertion devices on the beam dynamics including modeling of realistic ID’s and impact on the dynamic 
aperture and the beam life time are on-going study programs.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

Horizontal extraction, using a planar mirror inside the dipole chamber, is a more typical extraction geometry 
than that proposed previously, and is in use at several synchrotron facilities, which reinforces the notion that 
this scheme will result in the most efficient photon collection.  This first mirror location inside the standard 
and large gap dipole chambers should not impact into the impedance.  Calculations should be carried out as 
soon as possible to finalize the extraction geometry.

Consider performing calculations to finalize the extraction geometry.

Ferdinand Willeke

10/4/2007 10/3/2007

We are planning on carrying out impedance calculations for the infrared mirrors.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:

The heat load issue should be more carefully addressed.  Of particular concern is the slotted option for the 
first mirror, which should be sized to restrict the heat load on the mirror to a reasonable power (10 to 40W).  
Any cooling system should be sure to minimize any source of mirror vibration.  The slot in the first mirror 
could allow for a downstream soft x-ray beamline.  The feasibility of this option should be investigated 
further, to ensure that it does not compromise the IR extraction.

Consider further studies of the heat load issue, including the feasibility of the slotted option for the first 
mirror.

Ferdinand Willeke

10/4/2007 10/3/2007

Slotted mirrors are a standard technique used in synchrotron radiation monitoring which have been used at 
several accelerators.  In-vacuum cooling is also an issue with respect to integrity of the vacuum system and 
should be avoided.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:
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An extraction mirror located inside the standard infrared dipole chamber may offer an alternative solution for 
beam extraction up to the ultraviolet energy domain (larger horizontal angle, closer distance to the source).  
The EFAC recommends that detailed calculations be carried out to investigate what is the minimum slot 
size that would be compatible with efficient UV beam extraction, while keeping the mirror cooling 
requirements reasonable.  We request that the results of such calculations be presented at the next EFAC 
meeting.

Consider performing detailed calculations to determine the minimum slot size for an extraction mirror, that 
would be compatible wih efficient UV beam extraction.
Consider presenting the results of these calculations at the next EFAC meeting.

Andy Broadbent

10/4/2007 9/28/2008

NSLS-II work activity focused on the impedance issues for the first extraction mirror since this will affect the 
dipole chamber design, which is a more pressing issue for the NSLS-II accelerator final design, cost and 
risk.  The details for the width of a slot to allow efficient UV extraction will not affect the chamber design, so 
the analysis of this slot is not a time-critical task and was deferred.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:

The first mirror (M1) of the IR beamline is the most critical component, and several issues must be 
addressed at this stage.  Due to the blackening of the first mirror, often observed at other synchrotron 
facilities, one might consider making the first mirror retractable for inspection and/or replacement, if 
necessary.  The EFAC acknowledges that the retractable option of M1 is not the most favourable ones, 
since vibration isolation, position reproducibility, long travel motion for extraction M1 are all technically 
challenging, but, we believe, doable.  Earlier decisions about the first mirror options may help initiating an 
R&D project in order to validate all the critical issues well before installation inside the dipole chamber.  In 
particular, thermal sensors at the near edge of the slot might be considered for surveying any unexpected 
heat load, which would damage the first mirror.

Andy Broadbent

10/4/2007 9/28/2008

Mirror blackening was an issue for early IR beamlines (and other beamlines too), but this issue has mostly 
disappeared as vacuum and material quality improved.  Nonetheless, the ability to retract the 1st mirror is 
recognized to be an important requirement to allow for NSLS-II operations with beam in a non-standard orbit 
(intentional or otherwise).

There are examples from other facilities (e.g., SPRing-8) where the x-ray beam inadvertently struck the 
mirror and quickly damaged it.  A retractable mirror design that fits the storage ring, ratchet wall, and 
presence of adjacent beamlines will be developed in concert with the other front-end x-ray beamline 
designs.  This will be completed at a later date (for presentation at a subsequent EFAC meeting).

Additionally, damage from the x-ray beam of a 3rd generation source can occur rapidly.  We will plan to 
design a thermal sensing system that can detect a shift of the orbit and dump the beam before physical 
damage to the mirror can occur.  Proper placement of sensors (i.e., not buried inside the mirror itself) will be 
investigated to ensure a sufficiently rapid response.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:
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The distance from the infrared source to the infrared instrument is quite long in conventional beamline set 
up (along the electron trajectory).  This is not a problem in the mid-IR regime, as long as the optical 
elements are very well optimised and figure errors kept into the usual specifications (which are, however, 
less severe than for X-ray optics).   However, the large gap dipole will be dedicated to far-infrared.  For 
efficient use of the long wavelength radiation (of hundreds of microns), and considering the large depth of 
the source for these energies, the design of the shortest beamline possible is recommended.  Extraction 
perpendicular to the electron trajectory should be considered.   In order to release the radioprotection 
constraints outside the tunnel wall, an extraction outside the tunnel, through the roof, should be worked out, 
as such extraction has been achieved satisfactorily at the ERSF facility.

Larry Carr

10/4/2007 10/3/2007

Keeping the far-IR beamlines as short as possible is also a design goal, and an extraction perpendicular to 
the orbit is presently our intended design route.  From there, extraction through the roof is a likely approach 
(as employed at ESRF and SPRing-8), although we will consider extraction horizontally through the ratchet 
wall if radiological protection is manageable and it provides a more direct (shorter) route to the endstation 
area.  A key aspect for determining the distance from beam extraction to experiment endstation will be the 
presence of other beamlines that are conventionally arranged along orbit tangents and therefore remain 
near to the shield/ratchet wall.  Once the footprint for the various x-ray beamline front ends is determined, 
the available space and geometry for far-IR beamline endstations can be identified and allocated/reserved.  
There is some flexibility for locating the large gap dipole sets, and if possible they will be arranged to match 
the optimal floor space locations.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:

The large gap dipole being situated before a 3 pole wiggler, a possible space constraint might come from 
the proximity of the extracted beam to the tunnel wall.  This should be worked out rapidly, to validate the 
horizontal extraction, and to not further complicate the vertical deviation by the second mirror.

Consider studies to validate the horizontal extraction.

Sushil Sharma

10/4/2007 10/3/2007

Conceptually, no interference is anticipated between an IR frontend and a 3-pole wiggler (or BM) frontend.  
The detailed layout of the frontends will begin in earnest, once the design specifications, which are currently 
being developed, are complete.

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:

Folding the far-IR beamline perpendicular to the electron beam trajectory might end up with a space 
constraint while crossing the adjacent beamline.  Careful beamline implementation, accounting for the far-IR 
beamline location should be investigated at this stage.

Consider investigating beamline implementation, accounting for the far-IR beamline.

Andy Broadbent

10/4/2007 9/28/2008

NSLS-II agrees with this suggestion and will develop a design once the details of the adjacent beamline 
front ends are reasonably refined and known.

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:
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In considering future challenging scientific programs at NSLS-II, the combination of techniques should be 
also considered at early stage, since this might guide the implementation of adjacent beamlines.  If 
manufacturing cost is not too much higher, installation of several mid-IR at other locations around the ring 
(in addition to the ones planned for the early phases of NSLS-II operations) would allow for program growth, 
including bending magnet VUV beamlines.

Consider installation of several mid-IR beamlines at other locations around the ring (in addition to the ones 
planned for the early phases of NSLS-II operations).

John Hill

10/4/2007 10/3/2007

There is now provision to extract mid-IR from any dipole.  The ultimate distribution of mid-IR vs. soft x-ray 
and hard x-ray use in the fully built-out facility will be determined by the BAT process, the facility’s strategic 
plan and the EFAC.

Finding #: Scheduled Close: Actual Close:Status:F21 Closed

Description:

Action:
Owner:

Response:

Priority:

At this EFAC meeting, we did not hear a presentation concerning detectors.  With the increased funds now 
projected to be available as a result of the CD 1 review, we trust that it will now be easier to allocated 
sufficient funds for detector development.  For now, we repeat what we wrote in the last EFAC report: "We 
especially recognize the importance of developing highly-capable, special-purpose x-ray detectors in order 
to fully exploit the unique brilliance of NSLS II.  Indeed the proposed detector projects may represent a new 
"smart" detector paradigm.  Detector development has long lagged far behind the accelerator and optics 
portions of a synchrotron experiment, and we encourage a faster ramp-up of this program, even if that 
involves more resources."  The EFAC requests to hear a presentation concerning detector development at 
our next meeting.

Consider accelerating the schedule for detector development.
Consider providing a presentation on detector development at the next EFAC meeting.

John Hill

10/4/2007 10/3/2007

There is a major BNL-based proposal, led by Peter Siddons, for just such work, which the project fully 
supports and anticipates taking advantage of.  Peter Siddons will give a presentation at the next EFAC.

Finding #: Scheduled Close: Actual Close:Status:F22 Closed

Description:

Action:
Owner:

Response:

Priority:

A key goal for NSLS II is to achieve a useful focused 1 nm-sized x-ray beam.  To this end, we heard an 
update concerning the two possible routes to 1-nm-sized spot sizes that will be pursued as R&D efforts at 
the NSLS II: kinoform lenses and multi-layer Laue (MLL) lenses.  Important progress towards focusing with 
kinoforms was reported.  This included the achievement of a spot size of no more than 46 nm.  In addition, 
theoretical questions described at the last EFAC meeting about the ultimate spot size achievable with 
kinoforms have been largely removed.  We applaud the proposed hiring of a theoretician who will be able to 
further elucidate kinoform optical performance.  Finally, we learned that more of the kinoform manufacturing 
is now occurring on-site.  Overall, we are impressed by the progress made.  There was less concrete 
progress to report on the MLL side, although hiring plans are well-advanced.  We continue to believe that 
the successful development of MLL lenses capable of focusing to 1 nm presents a number of major 
materials growth challenges, including the precise engineering of the layer thicknesses, which smust vary 
over a wide range through the growth process and the precise engineering of the layer tilt, i.e. step density, 
which also varies through the growth process.  Because of these challenges, we urge the establishment of 
key milestones for this effort to ensure that timely progress towards a deliverable 1-nm lens is made in this 
effort.

Consider the establishment of key milestones for the development of MLL lenses capable of focusing to 1 
nm.

John Hill

10/4/2007 10/3/2007

This is a legitimate concern.  We are developing a set of milestones for this project.  In addition, Han Fei 
Yan has joined the project to work on this effort.  He will present at the next EFAC.

Finding #: Scheduled Close: Actual Close:Status:F23 Closed

Description:

Action:
Owner:

Response:

Priority:
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It seems clear that this and other NSLS optics R&D efforts would very greatly benefit from regular access to 
high-brilliance x-rays.  To this end, the EFAC strongly recommends that NSLS II arrange for regular access 
to an APS optics beamline by agreement with the APS.

Consider arranging for access to APS optics beamlines to advance optics R&D efforts.

John Hill

10/4/2007 10/3/2007

Preliminary discussion with the APS has begun for access to a number of beamlines for optics R + D.

Finding #: Scheduled Close: Actual Close:Status:F24 Closed

Description:

Action:
Owner:

Response:

Priority:

Finally, the EFAC requests that we get copies of the presentation at least one day prior to the EFAC 
meeting.  We would also like to hear a summary of the most recent comments from the ASAC and CFAC at 
the start of each EFAC meeting.

Consider providing copies of the presentation at least one day prior to the EFAC meeting.  Also, consider 
providing a summary fo the most recent comments from the ASAC and CFAC at the start of each EFAC 
meeting.

John Hill

10/4/2007 10/3/2007

We will endeavor to post the presentations ahead of the next meeting.  The ASAC and CFAC reports (and 
presentations) were sent to the EFAC a week prior to the Oct. 2007 meeting.

Finding #: Scheduled Close: Actual Close:Status:F25 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2007-007

Program: Ratchet Wall Workshop

Date Performed: 5/16/2007 Date Closed: 9/1/2008

Comments:

Review of current shield wall layout: Shield wall tapers but maintains a constant clearance of 3 ft between 
shield wall and storage ring.

BNL to provide a final layout of the ratchet wall and will review shielding requirements for this wall.

5/1/2008 6/7/2007

Bob Meier supplied HDR with new lattice and ratchet wall on 6-7-07

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

The ratchet will probably need to be reconfigured in the extra long straights are inserted. This section could 
be designed to be removable. Unsure at this point how extra long straight will affect shield wall

HDR to design lattice and shield wall in Title I without consideration for extra long straights.

5/1/2008 5/16/2007Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

Bob M. to prepare layout of lattice with extra long straights.

Meier

5/1/2008 12/7/2007

A lattice design for extra long straights is being performed at this point.  Once the design is sufficiently 
advanced, detailed technical drawings will be poduced as part of the design effort.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

The experimental group would like the first optics as close to the end shield wall as possible. Also would like 
the shield end wall as close as possible to the source.

BNL to provide approved ratchet wall to HDR

5/1/2008 6/7/2007

Bob Meier supplied HDR with new lattice and ratchet wall on 6-7-07

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:
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If the girders move for installation of future extra long straights, penetrations throught the tunnel roof may 
move. This would be problematic.

HDR to design lattice and shield wall in Title I without consideration for extra long straights.

5/1/2008 5/16/2007Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

The shield end wall is to be as close as possible to the source. Bob to prepare shield wall layouts that try to 
accommodate this criteria.

BNL to provide approved ratchet wall to HDR

5/1/2008 6/7/2007

Bob Meier supplied HDR with new lattice and ratchet wall on 6-7-07

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

The 3 ft clearance between the front end and the shield wall is a good allowance. Egress in the tunnel is still 
an issue. In most cases, people will not be able to crawl under the girder. A means of passing over the 
girder may be required. Access to the front end from the tunnel will require going over or under the girder.

HDR to evaluate access and egress requiremnts.

Kasman

5/1/2008 6/25/2008

Addressed in Title II design.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

The shield wall door opening should be 6'-8" high by 1 meter wide. A door is required at each ratchet - 60 
doors.

HDR to incorporate into their design

Kasman

5/1/2008 6/25/2008

Addressed in Title II design.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

HDR to provide details of shield wall door for review by BNL Health Physics.

HDR provided preliminary details of shield wall door. BNL to review design. 

Guarino

5/1/2008 6/7/2007

HDR presented preliminary sketch of shield wall on 6-7-07. BNL agreeed with design in principle. Need to 
be coordinated with new ratchet wall design.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:
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BNL to provide ratchet wall criteria and design rules. Ratchet wall will continue to develop into Title II design. 
As changes are made, having the design rules established will make change easier. Also provide outside 
dimensions required for front end equipment space.

BNL provided ratchet wall criteria and seign rules on 5-16-07

5/1/2008 5/16/2007Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

The zone within 1 meter of the shield wall is not to be occupied on a regular basis. The floor in this area will 
be painted yellow and identified as " Intermitant Occupancy Only" (Wording to be decided)

HDR to incorporate into their design

Kasman

5/1/2008 6/25/2008

Addressed in Title II design.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

Tunnel Utilities: Cooling water along ratchet wall in tunnel - 4 pipes. Cable tray. Ductwork along outside wall. 
Nitrogen needed rather than compressed air for higher quality.

BNL to programming requirements in ratchet wall tunnel.

Fallier / Montazavi

5/1/2008 6/25/2008

Addressed in Title II design.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

IR penetration out of tunnel may be vertical through the roof of the tunnel. It will have a shielded cover. 
Depending on optical issues, the IR may penetrate horizontally through the wall of the tunnel. This could 
cause conflicts with piping and cable tray routing. Anticipate 6 IR penetrations around the ring.

BNL to programming requirements for the infra red penetrations for incorporation in HDR design.

Carr

5/1/2008 6/25/2008

Addressed in Title II design.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

BNL to provide concept sketch / layout of IR penetration locations.

BNL to programming requirements for the infra red penetrations for incorporation in HDR design.

Carr

5/1/2008 6/25/2008

Addressed in Title II design.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:
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Penetrations in tunnel: Instrumentation through roof. Survey point in ratchet end wall. Collimator in ratchet 
end wall - 50 cm x 25 cm x 80 cm lead component - balance is standard concrete.

HDR to incorporate into their design

Guarino

5/1/2008 6/25/2008

Addressed in Title II design.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:

The minimum distance from the centerline of beamlines to the ratchet wall as beams emerge from the 
collimator at the tunnel end wall is 25 cm. It would be nice to have more space, but will accept 25 cm if this 
helps move the ratchet end wall closer to the source.

BNL to provide final ratchet wall design on 6-4-07.

Meier

5/1/2008 6/7/2007

Bob Meier supplied HDR with new lattice and ratchet wall on 6-7-07

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:

The First Optics Enclosure is typically approximately 9 ft long. Some first optics enclosures will be longer 
and will enclose the door into the ring tunnel. It is possible that monochrometers and mirrors may block 
direct access to the door. In these cases, a removable panel or extra door in the hutch may be required for 
access to the tunnel wall door.

BNL to coordinate access to ratchet wall tunnel during design of Hutches.

Hill

5/1/2008 6/25/2008

Addressed in Title II design.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:

Utilities in the Experimental Hall to serve the beamlines will be routed along the tunnel mezzanine. These 
will be routed high on the tunnel wall or on the railing. There is a desire for gates in the railing to allow 
access to the top of the FOE hutches. These must be coordinated with services.

HDR to incorporate into their design.

Staats

5/1/2008 6/25/2008

Addressed in Title II design.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider using high density concrete in select locations in the shield wall to enable thinner wall section. 
Manufactured HD concrete block may be a solution.

HDR to evaluate shielding requirements and cost consideration for using high density concrete.

Jamison

5/1/2008 6/25/2008Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:
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At the injection point, use high density concrete in shield wall for a full superperiod downstream. Roof of 
tunnel in this zone will be same thickness but movable shielding will be used. Additional shielding will also 
be required at the RF cavity locations.

HDR to evaluate shielding requirements and cost consideration for using high density concrete.

Jamison

5/1/2008 6/25/2008

Addressed in Title II design.

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:

BNL to provide shielding requirements for the injection zone.

Job

5/1/2008 6/25/2008

Provided for  in Title II design.

Finding #: Scheduled Close: Actual Close:Status:F21 Closed

Description:

Action:
Owner:

Response:

Priority:

Ramping under long beam lines crossing the access corridor may be easier than ramping over them. 
Further review of the access corridor elevation and LOB elevation is required. It may be possible to raise the 
LOBs and access corridor in sections where long beamlines need to cross.

HDR to evaluate access crossing after BNL consideres placing the long beam lines in one location and 
providing final beam line locations. 

Kasman

5/1/2008 6/25/2008

Addressed in Title II design.

Finding #: Scheduled Close: Actual Close:Status:F22 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop concept sketches of long beamlines and means of access around them.

HDR to evaluate access crossing after BNL considers placing the long beam lines in one location and 
providing final beam line locations.

Hill / Kasman

5/1/2008 6/25/2008

Addressed in Title II design.

Finding #: Scheduled Close: Actual Close:Status:F23 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop evaluation of service building location - inboard of ring vs. outboard at LOBs. Cost of utilities is 
more expensive routed in the access corridor as opposed to direct buried in the infield. Moving the Service 
Buildings out near the LOBs may reduce some potential vibration at the storage ring, but could add vibration 
concerns at beamlines. BNL vibration model needs to be validated to help in this decision.

HDR provided layouts of service building locations near LOB's on 5-31-07 for BNL's consideration and 
review.

Kasman

5/1/2008 6/25/2008

Addressed in Title II design.

Finding #: Scheduled Close: Actual Close:Status:F24 Closed

Description:

Action:
Owner:

Response:

Priority:
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Numbering convention: The Top Off Point is location 30A - an 8 m straight. The first bending magnet after 
this is location 30B. The first straight section after injection is location 1A - a 5 m straight - and corresponds 
to Beamline 1ID.

HDR to evaluate if theis numbering convention can be used for conventional documents.

Jamison

5/1/2008 6/25/2008

Addressed in Title II design.

Finding #: Scheduled Close: Actual Close:Status:F25 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2007-004

Program: Project Advisory Committee (PAC)

Date Performed: 5/24/2007 Date Closed: 9/18/2008

Comments: Next meeting is scheduled for November 20, 2007.

The Committee was impressed by the assembly of strong HR, Communication, and Procurement cells 
within the NSLS-II project. We would like to hear about their plans and accomplishments, particularly from 
HR and Procurement, at the next meeting. 

Schedule and conduct presentations on the plans and accomplishments of the HR and Procurement groups.

Diane Hatton

11/20/2007 11/20/2007

Presentations on plans and accomplishments of the HR and Procurement groups will be conducted at a 
future next meeting.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

The presentation on JPSI was very impressive, its goals are commendable, and the leadership should be 
applauded for clearly articulating the plans. The PAC supports this initiative for its long term impact on the 
future of the user science program both at NSLS and NSLS-II. The activities of JPSI should hence be 
started soon and the PAC strongly recommends that every effort be made to provide LDRD funds in FY 
2008 towards this goal. It is important to note JPSI serves an important role as an incubator for intellectual 
ideas on forefront science problems to be addressed at NSLS-II. The partnership between BNL and NY 
State legislature in support of JPSI building has to be applauded. We would like to caution that such state 
funded projects do not leave any room for cost overruns and hence should be carefully managed. The 
overruns should not become a burden either to DOE or to Lab management. An approach would be to plan 
for some scope contingency so that adjustments can be made in the event of unfavorable bid experience. 

Consider obtaining LDRD funds in FY08 to fund early start activities on JPSI.

Steve Dierker

11/20/2007 9/18/2008

A proposal was submitted for BNL Program Development funds in FY08 to support early start activities of 
JPSI, but was not funded due to laboratory funding constraints.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

The identification of permanent leadership for Experimental Facilities is the topic of greatest concern to the 
PAC. This is a very high priority action item for the ALD and the Lab Director. PAC members are always 
available to help in this search. 

Continue search and recruiting efforts for a permanent Experimental Facilities Division Director.

Steve Dierker

11/20/2007 11/20/2007

The search for a permanent Director of the Experimental Facilities Division has continued in earnest.  
Several potential candidates have been identified and their candidacy is being actively explored.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:
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The PAC is equally pleased to learn about the hiring of the interface managers. We would like to have 
presentations from them in the next meeting specifically to understand how they evaluate their role in the 
project and what tools that they plan to use in performing their jobs. 

Schedule presentations by the interface managers for the next meeting, specifically to discuss their role in 
the project and what tools they plan to use.

Steve Dierker

11/20/2007 11/20/2007

The interface managers from the ASD and XDF shall present at the next meeting to discuss their role in the 
project, and the tools they plan to use.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:

The project as a whole should develop clear guidelines for change control for scope, cost and schedule. 
Delegated responsibilities (for change authorization) in such a process at various working levels of the 
project should be established along with the working rules for the change control board.

Establish requirements for change control in the Configuration Management Plan, including those for the 
CCB.

Steve Dierker

11/20/2007 11/20/2007

The NSLS-II Configuration Management Plan was released in October 2007.  The CCB met to discuss the 
requirements contained therein.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

 In preparation for CD-2, the PAC strongly recommends that the entire WBS be revisited with a fresh mind 
to assure any missing elements, include updated scope, and checked by an independent group for 
functional relationships. All cost estimates should be freshly performed since the project personnel have 
now gained better insight into the project. Adequate funding should be included in the budget for project 
personnel to visit the vendors during the fabrication and acceptance tests of subcomponents. It is the 
experience of the PAC that such visits keep the vendors on schedule and identifies vendor performance 
problems in advance. 

Schedule a Cost and Schedule Review of the Project.

Steve Dierker

11/20/2007 11/20/2007

The WBS dictionary and cost estimate have been reviewed and refined in preparation for CD-2.  In addition, 
the project underwent a CD-2 Cost Estimate Internal Review on August 15, 2007.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

Regular training classes should be planned to educate the group leaders (or task leaders) on their 
responsibilities and on project management tools. Special guidance must be given to project personnel in 
communicating (or not) with vendors emphasizing their strict adherence to the procurement rules. 

Consider training for group/task leaders on procurement-related responsibilites and project management 
tools.

Diane Hatton

11/20/2007 11/20/2007

A BNL Technical Representative training course, which is regularly offered, is required training for all staff 
members who are listed as a Technical Representative on a procurement.  Two classes were given on 
Project Management training.  Almost every CAM has attended one of the two multi-day sessions.  An 
additional one is being planned for early calendar year 2008.  In addition, the Project Controls Group 
provides regular guidance to CAMs.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:
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It is not clear to the PAC who manages the WBS 1.02: R&D and Advanced Conceptual Design. The 
elements belong organizationally to two technical divisions. We suggest that they be transferred under 
appropriate subsystems in 1.03 and 1.04 as a low level WBS element. This will provide direct management 
of the planned R&D activities. Alternatively a matrix clearly defining technical responsibilities should be 
developed and an R&D coordinator to oversee the budget appointed. 

Steve Dierker

11/20/2007 9/18/2008

WBS 1.02 budget authority for FY09 (final year) has been delegated to the Deputy Director of the NSLS-II 
Project. Once budget allocation for each Division has been determined, two technical Division Directors will 
have responsibility and authority to execute the planned R&D activities.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

 ASAC and EFAC can only give broader guidance to the project progress. Hence, small independent 
committees should be appointed to review engineering designs of subsystems (by WBS at 4th level or so) 
from concept to their completion. Such committees are mainly made up of personnel from national labs with 
good project experience. Design reviews at appropriate stages in the design should be identified in the 
schedule for major subsystems. 

Schedule and conduct design reviews for subsystems.

Steve Direker

11/20/2007 11/20/2007

Many technical design reviews have been held for subsystems, including Accelerator Physics, Beam 
Stability, Ratchet Wall, Vibration, Lattice Magnets, Instrumentation and Diagnostics, Insertion Devices, 
Magnet Power Supplies, and Control Systems.  In addition, a Comprehensive Design Review was also 
conducted.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:

The management and funding of ‘spares’ is a big challenge during operations. The PAC would like to hear 
at a future meeting the process that defined the ‘process spares’ and how they will be funded and managed. 
Such a presentation may be required at the CD-2 review. 

Document the process for how spares will be funded and managed.  Present this to the PAC at a future 
meeting, and determine if such a presentation is required for the CD-2 review.

Steve Dierker

11/20/2007 9/18/2008

Spares that are necessary to reduce the risk of not completing the project on schedule were identified by 
the Division Directors and included in the baseline presented at the CD-2 review and subsequently approved 
by DOE.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

 It is important that the staff fully understands the craft codes used in the collection of costing data and the 
applicability of ‘Davis-Bacon’ and M&S rates to specific tasks. Overheads on BAT generated funds and 
matching funds (especially non-BES funds) should be minimal. These overheads should be negotiated with 
Lab management and DOE in advance and made available to potential BATs. For example, during APS 
construction of beamlines, the user generated funds were exempt from all overhead. The PAC would also 
like to have a presentation on overhead definitions and management in a future meeting. 

Ensure that overhead rates on project activities are negotiated with the Laboratory, and understood by 
appropriate project staff.

Diane Hatton

11/20/2007 12/4/2007

Overhead rates for various project activities have been negotiated with Lab management, and are being 
appropriately applied by the Business Management Group.  A presentation for the PAC will be presented at 
a future meeting.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:
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The PAC would like the project management to revisit the ‘key performance parameters’ to be included in 
the project execution plan. A major concern is defining the number of beamlines to be delivered. We are not 
convinced that six state-of-the-art beamlines can be constructed with the indicated budget and thus scope 
contingency should be examined. The project should retain the flexibility to optimize number and 
performance of beamlines within the trust fund concept.

Review the "key performance parameters" to be included in the project execution plan, specifically regarding 
the number of beamlines to be delivered.

Steve Dierker

11/20/2007 12/4/2007

Project Management has negotiated the "key performance parameters"  with the DOE.  As a result, the 
number of beamlines in the base scope has been reduced to four (4), which are  to be fully built out, and  
two (2), which are procured.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

The ASAC has repeatedly recommended the integration of short straight sections in the lattice for the 
accommodation of short period and low gap in vacuum undulators. As an alternative, one could explore the 
possibility of introducing canted devices with focusing elements in between in order to generate double 
minima for the horizontal and vertical beta functions.

Consider alternatives for the integration of short straight sections in the lattice for the accommodation of 
short period and low gap in vacuum undulators.

Ferdinand Willeke

11/20/2007 12/4/2007

The introduction of special straights will break or reduce the symmetry.  This is investigated together with 
the ongoing extra-long straight study.  Special straights for single users can only be implemented if it can be 
assured that the machine performence for all users is not impaired.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

The PAC suggests that minor changes be made to the geometry of the storage ring tunnel design at three 
symmetric locations to accommodate future 16-18 m long straight sections. This altered storage ring tunnel 
geometry should be included in the CD-2 validation process and costed in the project. 

Consider making minor changes in the geometry of the storage ring tunnel design, and including them in the 
CD-2 cost estimate.

Ferdinand Willeke

11/20/2007 12/4/2007

The extra-long straight modifications have not been included in the CD-2 baseline due to lack of resources.  
An extra-long straight study is underway.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:

The new booster outside the storage ring will fulfill the requirements for top-up injection at 3 GeV as 
demonstrated by simulations. A loss free injection from the booster into the storage ring is achievable. 
Nevertheless, a certain margin has been given up since the emittance is increased from 10 to 35 nm. If the 
3.6 GeV operation that has been discussed is a serious option, the emittance will further increase to 50 nm. 
It still has to be demonstrated that this emittance will not jeopardize top-up injection, which is an essential 
feature of a new generation light source.

Consider performing studies and/or analyses that demonstrate that the deleterious effects of increased 
emittance will not jeopardize top-up injection.

Ferdiand Willeke

11/20/2007 12/4/2007

The 3.6GeV option has been abandoned for cost reasons.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:
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Because of the importance to effectively combat multi bunch instabilities, the PAC recommends installation 
of the passive superconducting higher harmonic cavity right from the beginning. Such a system does not 
only improve the Touschek lifetime but also reduces the excitation of coupled bunch instabilities.

Consider installation of the passive superconducting higher harmonic cavity right from the beginning.

Ferdinand Willeke

11/20/2007 12/4/2007

The Landau cavity is part of the CD-2 baseline.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:

The Beam Stability Workshop has provided very useful guidance. In performing a full analysis of beam 
stability issues, the PAC would suggest that the need for a full concrete slab under the storage ring structure 
should be revisited with the option to provide concrete pedestals only below the supports. Again this is a 
subject for value engineering and should be addressed with an open mind by the engineering staff. 

Consider performing a value engineering study on the concrete slab under the storage ring structure.

Marty Fallier

11/20/2007 12/4/2007

The concept of reducing tunnel floor thickness and including concrete pedestals has been considered and 
was ruled out by the ASD . This approach would restrict egress and movement of equipment within the 
tunnel, disrupt airflow patterns necessary for cooling of equipment and complicate the installation process 
for magnets and girders.  There has been VE performed on the tunnel floor and vibration analysis indicates 
a 6" reduction in thickness can be made and still comfortably meet vibration limits.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:

The PAC agrees with the ASAC that any future upgrade plans to provide an ERL injector to NSLS-II will 
improve the ultimate brightness by an amount that is incommensurate with the magnitude of the extra costs 
required, and hence should not be pursued at this time. 

Reconsider future upgrade plans for an ERL injector.

Ferdinand Willeke

11/20/2007 12/4/2007

An ERL option has never been seriously studied for this very reason.  The only aspect of a future ERL which 
has been considered were the assessment of geometrical contraints imposed by the present NSLS-II 
footprint which might make  future upgrades unnecessarilly difficult.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:

The present design capability of injection with minimum loss bodes well for the top-up operation. The PAC 
encourages implementing top up operation very early, preferably before CD-4b. To avoid any issues of 
radiation on the experiment floor during this implementation, it could be planned for night shifts. 

Consider implementation of top up operation prior to CD4.

Ferdinand Willeke

11/20/2007 12/4/2007

Nothing would prevent NSLS-II commissioning team from doing so once the time has come.

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:
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The PAC appreciates the requested additional presentation on R&D in support of construction in the 
accelerator area. These R&D plans should be managed just like the constructions project with R&D WBS, 
goals, milestones and timelines. These elements must correlate with the appropriate element of the 
construction project WBS. (See PAC Report from October 2006 meeting). The R&D activities must be 
managed along with the corresponding project elements by the Project Management directorate. Open 
ended R&D items such the development of new superconducting materials/structures do not belong to a 
construction project, although such R&D must be pursued with other funding sources such as LDRD or DOE 
Programmatic funds. 

Consider WBS location, funding, and management of R&D.

Diane Hatton

11/20/2007 9/18/2008

R&D activities for the project have been limited to those in support of construction only and will be closely 
monitored, just as for construction.

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:

One of the challenging R&D areas for the insertion devices group will be the development of a working 
prototype in vacuum undulator. We strongly urge that EF personnel to be intimately involved with this 
development, participate in the testing of the prototype at various stages of development, and assure that 
the device specs and performance satisfy the needs of the BAT scientific program.

Consider the level of involvement required by XFD staff in the development and testing of a prototype in-
vacuum undulator.

John Hill

11/20/2007 7/7/2008

An integrated approach to design and development has been adopted by the NSLS-II Project.  XFD staff 
have hired Oleg Chubar as a Radiation scientist.  He will report to the XFD Director and, amongst other 
things, will interface with the insertion device group to ensure the IDs meet the XFD requirements.

Finding #: Scheduled Close: Actual Close:Status:F21 Closed

Description:

Action:
Owner:

Response:

Priority:

The PAC has not heard much on the control system for the accelerator and would like to hear more at the 
next meeting.

Schedule talks on the accelerator control system for the next PAC meeting.

Bob Dalesio

11/20/2007 12/4/2007

A Control Systems Workshop was held on August 30 - 31, 2007. The results were summarized at the PAC 
meeting on November 20, 2007.

Finding #: Scheduled Close: Actual Close:Status:F22 Closed

Description:

Action:
Owner:

Response:

Priority:

The PAC wants to point out that the sensors for temperature control and the HVAC vents must be placed 
parallel to the beamlines with tangential geometry in the Experiment Hall so that the temperature control is 
provided to an experimental sector on the floor.

Ensure that the location of temperature control sensors and HVAC vents are appropriate.

Marty Fallier

11/20/2007 12/4/2007

Based on benchmarking studies of other light sources and evaluation of preliminary design, this approach is 
not necessary to achieve the temperature stability goals for the experimental floor.  The location of the 
beamlines is too close to make this approach workable at reasonable cost.

Finding #: Scheduled Close: Actual Close:Status:F23 Closed

Description:

Action:
Owner:

Response:

Priority:
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We encourage a very aggressive approach to early procurement of AE and related consultant services as 
soon as the funds are made available this fiscal year. Partial or full packages for these activities should be 
readied now.

Consider an aggressive approach to early procurement of AE and related consultant services as soon as 
the funds are made available.

Marty Fallier

11/20/2007 12/4/2007

A/E and C/M contracts have been awarded.

Finding #: Scheduled Close: Actual Close:Status:F24 Closed

Description:

Action:
Owner:

Response:

Priority:

The PAC is pleased to see the outcome of the exercise to define the space required to house the personnel 
for full facility operation and consequent layout of the buildings. However, the complete removal of the CLO 
building was unfortunate. The PAC echoes the ASAC recommendation to provide space where the CLO 
was planned for personnel involved in day-to-day operation of the accelerator systems such as machine 
physicists, shift operators, and subsystem managers. It is equally important that this location also provide 
space for NSLS-II upper management, and facility administrative staff. PAC welcomes the idea of having a 
central structure added as appropriate for these functions.

Consider options for locating operations staff and NSLS-II upper management in the Operations Center.

Marty Fallier

11/20/2007 12/4/2007

The preliminary design drawings contain an optional 3rd floor on the Operations Center, with office space, 
that could be utilized by accelerator staff or NSLS-II management.

Finding #: Scheduled Close: Actual Close:Status:F25 Closed

Description:

Action:
Owner:

Response:

Priority:

A full technical specification should be prepared by the two technical divisions (EF and AS) for the needs of 
various subsystems. These specs should then be translated to develop the functional specifications of the 
CF structures and requirements. This list must be frozen along with scope for all buildings and support 
structures for AS and EF, and all WBS at all levels. All three DDs and interface managers should agree and 
sign such a specification document (in blood) along with project director or his deputy, who could steward 
this activity. Special attention should be given to the location of the following: maze between various 
accelerator systems, conflict in process piping, ductwork (e.g., vents from storage ring tunnel), fire 
protection sprinklers, electrical, light location on the floor and the tunnels, cable and plumbing layouts (with 
3D CAD drawings), beamline electrical boxes on the experiment floor, survey monuments, conflict of 
caissons with line-of-sight of beamlines to be extended from the experiment floor, electrical tray locations on 
the outside (on the experiment floor side) and inside of the storage ring (e.g., unistrut channels embedded in 
the storage ring concrete wall), ratchet door locations, and location and number of conduits (with no direct 
line-of-sight stopping radiation leak) to carry cables and utilities from storage ring tunnel to experiment floor 
or in-field. These interface specifications carry the potential to drive cost growth if care is not taken to insure 
project optimizations (as opposed to sub-system optimizations) are made.

Consider preparation of technical and interface specifications.

Erik Johnson

11/20/2007 12/4/2007

A Global Requirements Document and a Global Parameters List have been released, and are under 
baseline control.

Finding #: Scheduled Close: Actual Close:Status:F26 Closed

Description:

Action:
Owner:

Response:

Priority:

A complete project ‘electrical power need’ spread-sheet must be prepared including all the functions in the 
WBS. The input for such a plan must come from all the divisions of the project.

Consider generating a project ‘electrical power need’ spread-sheet that includes all the functions in the WBS.

George Ganetis

11/20/2007 12/5/2007

A comprehensive spreadsheet is maintained by the Electrical Engineering Group that has Accelerator, 
Experimental, and Major conventional facilities loads.

Finding #: Scheduled Close: Actual Close:Status:F27 Closed

Description:

Action:
Owner:

Response:

Priority:
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Special consideration should be given to electrical grounding at the outset with input from both AF and EF 
divisions.

Consider requirements for electrical grounding.

George Ganetis

11/20/2007 12/5/2007

Grounding design will be done during the cable tray design.  This design will take into account all 
appropriate codes and electrical noise mitigation issues.

Finding #: Scheduled Close: Actual Close:Status:F28 Closed

Description:

Action:
Owner:

Response:

Priority:

The PAC has some concerns about the large dome-type roof over the experiment hall. It will be necessary 
to introduce penetrations in this roof as the operations of the experimental program progresses. The input 
from CFAC should be sought before finalizing the roof style. There may be opportunities for cost savings 
with added capabilities.

Consider performing value engineering of the roof over the experimental hall.

Marty Fallier

11/20/2007 12/4/2007

A Conventional Facilities Value Engineering Workshop was performed on October 3 - 4, 2007.  The results 
regarding the roof over the experimental hall indicate that while flat roof systems are less expensive initially, 
their lifetime is half that of standing seam metal roofs and thus the life cycle cost is higher. Further, a 
standard design has been developed to provide for exhaust requirements without penetrating the roof.

Finding #: Scheduled Close: Actual Close:Status:F29 Closed

Description:

Action:
Owner:

Response:

Priority:

The PAC strongly urges all three divisions to collectively organize ‘value engineering’ workshops and find 
solutions that are adequate to meet the functions and save on costs.

Consider conducting collectively-organized value engineering workshops.

Steve Dierker

11/20/2007 9/18/2008

A Conventional Facilities Value Engineering Workshop was performed on October 3 - 4, 2007.  Value 
engineering processes and principles are an ongoing and integral part of divsiion planning, but do not 
always require formal workshops.

Finding #: Scheduled Close: Actual Close:Status:F30 Closed

Description:

Action:
Owner:

Response:

Priority:

The PAC suggests a closer examination of the technical specifications of the initial project beamlines 
including the choice of IDs. It is important to plan any beamline at NSLS-II with a BAT input whether it 
represents the first beamlines in the project or the beamlines to be developed to meet the needs of NSLS 
users. The upcoming user workshop in July 2007 is an important opportunity for obtaining immediate user 
input on this critical issue.

Consider a closer examination of the technical specfications of the initial project beamlines, and consider 
obtaining BAT input.

John Hill

11/20/2007 12/4/2007

Breakout sessions for each of the project beamlines were held at the User workshop in July and input 
gathered. More detailed workshops will be held for each beamline in the coming months. The insertion 
devices are expected to be optimized for each beamline as part of the design process. The BAT would be 
closely involved in this.

Finding #: Scheduled Close: Actual Close:Status:F31 Closed

Description:

Action:
Owner:

Response:

Priority:
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The identification of initial project beamlines should established based on input from the user community. 
These decisions should be based on the strength, size, and vision of potential users. Careful consideration 
should be given to sharing beamlines for different kinds of experiments without compromising the proposed 
experiments. All experiments on these beamlines should take advantage of unique capabilities of NSLS-II in 
the context of existing US facilities. Particularly with the ID beamlines it is essential that any beamlines to be 
constructed at NSLS-II be demonstrably “Best-in Class” – i.e. installed instrumentation should perform at or 
above the state of the art independent of gains in source performance. 

Consider how input from the user community will be used to identify initial project beamlines.

John Hill

11/20/2007 12/4/2007

The BAT process will require Letters of Interest from the user groups which will then be selected by the 
EFAC based on a number of criteria. Central to these criteria will be importance of scientific mission, best-in-
class instrumentation and engagment of user community. The EFAC, and the project, may join proposals 
that can coexist on a similar beamline, if this does not significantly compromise the experiments.

Finding #: Scheduled Close: Actual Close:Status:F32 Closed

Description:

Action:
Owner:

Response:

Priority:

NSLS-II should be proactive in organizing the community to plan the science program as it did in the series 
of workshops that it sponsored prior to the submission of the original proposal to DOE. The suggested ‘BAT 
Council; could help in this effort. Funds should be allocated to support travel of these groups to user 
meetings and additional workshops.

Consider the NSLS-II role in organizing the community to plan the science program.

John Hill

11/20/2007 9/1/2008

The project will organize such workshops.  Early steps were taken at the July workshop which featured 18 
breakout sessions, only 6 of which were selected by the project, the rest were driven by the community.  
These included both science-based and technique-based breakout sessions.  In the coming few months full 
blown workshops will be organized to follow on from these breakout sessions.

Finding #: Scheduled Close: Actual Close:Status:F33 Closed

Description:

Action:
Owner:

Response:

Priority:

The PAC is concerned about prospects for support and integration of beamlines for research areas outside 
the BES mission, notably those in the life sciences and environmental sciences. Macromolecular 
crystallography is a dominant element at every thriving synchrotron facility, including NSLS, and it is 
essential for ultimate success of NSLS-II that this community be retained and nurtured. As the MIE 
mechanism does not seem to be available for biological sciences, it is important that NSLS-II play an active 
role in developing alternative funding sources and beamline development programs to engage this 
community from the very outset of operations. 

Consider possible roles in the development of alternative funding sources and beamline development 
programs to engage the biological sciences community.

John Hill

11/20/2007 9/1/2008

The project has given this subject some serious thought, and has carried out extensive discussions with 
members of the life science community.  It supported a number of life-science based breakout sessions at 
the July workshop, is lending its support to a proposal into the NIH to begin early design work for NSLS-II 
PX beamlines, and is considering hiring a Deputy for Life Sciences who would report to the Experimental 
Facilities Division Director to coordinate life science acitivities at NSLS-II.

Finding #: Scheduled Close: Actual Close:Status:F34 Closed

Description:

Action:
Owner:

Response:

Priority:
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The NSLS and NSLS-II teams have generated preliminary criteria for developing a transition plan for 
beamlines from NSLS to NSLS-II requested by the PAC at their last meeting. The selected criteria 
(publications and beamline usage) for selection have provided some insight in developing such a plan. The 
PAC feels the most important criterion in developing such a plan is the scientific impact of these beamlines 
in 2015. Only beamlines, or components of beamlines, with the technical capability to deliver impact in the 
2015 timeframe should be candidates for relocation. 

Consider criteria for the selection of beamlines to be transferred  from NSLS to NSLS-II, including a 
beamline's potential for scientific impact in 2015.

John Hill

11/20/2007 9/1/2008

The project agrees with this comment and will act on it in future deliberations concerning which beamlines to 
transfer.

Finding #: Scheduled Close: Actual Close:Status:F35 Closed

Description:

Action:
Owner:

Response:

Priority:

NSLS-II should insure that policies for BAT beamtime allocation, particularly for non-BES funded BATs 
retain some flexibility for tailoring to meet the needs of particular sponsors or programs. This should be 
within the overall framework of transparency and peer review but not so rigid it precludes a diverse funding 
and science base. In contrast to SNS or LCLS, NSLS-II has some capabilities which are not internationally 
or nationally unique (bending magnet beamlines for example). In those cases finding a mechanism for 
increased BAT buy in and involvement through a partner user arrangement or programmatic research 
proposals for block beamtime should be explored. In either case the principle of peer review is respected 
but a longer term (say 3-5 year) commitment will deepen the involvement of the Team with NSLS-II.

Consider policies for BAT beamtime allocation.

John Hill

11/20/2007 9/1/2008

The BAT beamtime allocation policies are still being formalized. However, the intention is to follow the PACs 
advice and allow the desired flexibility.

Finding #: Scheduled Close: Actual Close:Status:F36 Closed

Description:

Action:
Owner:

Response:

Priority:

The PAC is very encouraged by the commitment of the DOE to fund additional beamlines through MIE 
funding calls, as early as in 2009. It is imperative that NSLS-II management prepare a formal process to 
encourage highest quality user participation in such an effort so that 'best among equals' class of undulator 
beamlines is proposed. Such a plan should be ready by 2008 and should take the full benefit of advice from 
various advisory committees and senior members of the community. The PAC has some concerns that if 
many NSLS users are engaged in a beamline transfer plan (e.g., to the triple bend wiggler lines), there may 
not be a community of users interested in a BAT participation in MIE-funded undulator beamlines (and 
possibly competing demands for resources). In the long term the new capabilities of the NSLS-II ID 
beamlines will drive novel science and should have the corresponding priority. Again, NSLS-II needs to play 
a leadership role in cultivating the community to develop forefront science programs at its premier 
beamlines. JPSI has an important opportunity to contribute to this effort and attract new users to NSLS-II.

Consider preparation of a formal process to encourage highest quality user participation in MIE funding calls 
for additional beamlines.

John Hill

11/20/2007 9/1/2008

We formulated a process to encourage high-quality user participation in the MIE funding call.  In particular, a 
call for letters of interest will go out with a deadline of around March 08 that will request proposals to form 
BATs for MIE beamlines.  These will be reviewd by the EFAC at their May 08 meeting and the best selected 
for the MIE.

Finding #: Scheduled Close: Actual Close:Status:F37 Closed

Description:

Action:
Owner:

Response:

Priority:
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The PAC is concerned about the organization of the EF division shown in the project chart. It is prudent to 
organize groups around functions rather than around the people who are hired. The suggested R&D groups 
do not have a place in this organization. Such R&D personnel should be managed by the WBS task groups, 
in this case beamline groups. We also suggest that the detector R&D is an open ended R&D which will 
benefit the entire NSLS-II user community. As mentioned above, detector R&D is best served if it is a part of 
JPSI or an independent R&D team reporting to the NSLS Director. If x-ray optics metrology hardware is to 
be procured as a part of the NSLS-II project with intent to establish an X-ray Optics Metrology Facility at 
NSLS-II, we suggest that a group with this function be included in the EF organization from the beginning. 
This group will provide R&D in support of the planned beamlines in the construction project. For example, it 
will not only perform R&D for developing 1 nm optics, but also high heat load optics, mirrors needed for 
various beamlines, and 0.1 meV optics. This facility could be a modern version of the facility operating at 
the APS. 

Consider the organization of the XFD.

John Hill

11/20/2007 9/1/2008

The organization has been recast following these suggestions.  In particular, the 0.1 meV and 1nm R+D 
groups now reside under the inelastic and nanoprobe beamline groups respectively.  Detector R+D is no 
longer within the project.  Mirror metrology is not currently part of the project.

Finding #: Scheduled Close: Actual Close:Status:F38 Closed

Description:

Action:
Owner:

Response:

Priority:

The WBS breakdown for Experimental Facilities should reflect the deliverable subsystems, similar to 
Accelerator Systems. In the case of EF they are the beamlines included in the construction project, project 
management, beamline controls and perhaps the metrology facility. The PAC strongly urges a recast of the 
current WBS. 

Consider recasting the WBS for the XFD to reflect deliverable subsystems.

John Hill

11/20/2007 9/1/2008

The current WBS reflects deliverable individual beamlines at WBS level 4, with components broken out to 
level 5.

Finding #: Scheduled Close: Actual Close:Status:F39 Closed

Description:

Action:
Owner:

Response:

Priority:
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Assumptions for the finite element model, especially those related to soil, need to be validated. This could 
be done at the NSLS-I site with measurements at several points to get a good indication on actual vibration 
decay properties.  It should account for the observed transmission of vibrations from the machinery at NSLS-
I to the proposed NSLS-II site. The finite element model should be used to reproduce the measured results 
and validate or revise the assumptions used in the model for soil, building and slab.  More analysis is 
needed to understand the effects of various vibration sources, including air handling units, chillers and user 
equipment

Nick Simos

5/1/2008 6/25/2008

In an effort to validate the numerical models which have been formulated to address the propagation and 
filtering of vibration noise (both cultural and natural) a set of specific field tests have been conducted. These 
field tests have been designed to address key aspects of the vibration stability problem in a manner that 
allows for the delineation of the effects stemming from various contributing elements. Specifically, elements 
that are expected to have an effect are (a) design features such as isolation joints and vibration absorbing 
interfaces between structural components, (b) attenuation properties of the BNL- and NSLS II-specific soil 
with particular attention on cultural noise generated by operating systems including the relation between 
frequency and propagation/attenuation, and (c) vibration filtering characteristics of the NSLS II foundation 
mats through kinematic interaction between the slab and the supporting soil. �A specific test conducted on 
the experimental floor of the APS is shown in Figure A1. The primary objective of the test was the validation 
of the finite element model against measured data under a relatively “controlled” setting. In particular, using 
an impulse hammer whose force transient is captured by the recording system, a wave train was generated 
on the access corridor side characterized by a floor thickness smaller than that of the experimental floor 
(nine inches versus twelve). An isolation joint filled with an elastomer separates the two floors. The vertical 
floor accelerations across the isolation joint were recorded and used as the benchmarking data. Predictions 
of floor vertical accelerations were made using the finite element model shown in Figure A1 which assumed 
generic values for the isolation joint elastomer and the compacted gravel-sand below the concrete floor due 
to lack of technical information.  The idealized model also ignored structural elements on the two floors such 
as columns and edges and assumed that the generated waves radiate away from the model edges. 
Therefore, it is the first arrival that represents the basis of one-to-one comparison. Figure A2 below depicts 
the excellent agreement between the experimental data and the BNL analysis of the arriving pulse 
amplitudes for both locations across the isolation joint.�To test the ability of the numerical model to predict 
wave propagation and attenuation on soil similar to that of the NSLS II site a field test was conducted in the 
inner field of RHIC and which involved the generation of ground motion by a large compressor at the STAR 
detector. The interest in such field test stemmed from the fact that compressors typically excite several 
harmonics, their signature is narrow-band and, for the particular setting, the motion induced on the site was 
uncorrupted by other operating systems in the vicinity.  Figure A3 depicts the actual setting. Measurements 
of ground acceleration were made at approximately 260 ft in the in-field.  Figure A4 depicts recorded 
acceleration and spectra comparison between the background level and the compressor operation. Figure 
A5 represents the comparison of the vertical displacement power spectra between the recorded data and 
data generated using the finite element analysis model. As seen in Figure A5 the model successfully 
predicts both the amplitudes of the displacement power spectra (a measure used as the metric for the 
vibrational stability of the facility) and is able to reproduce the narrow-band spectra associated with the 
compressor input.�To address questions regarding attenuation or filtering of ground motion generated on 
the floor of NSLS and recorded at the CFN floor, and in particular the presence of peaks linked to particular 
systems operating at certain frequencies of interest (below 50 Hz), extensive measurements were 
performed on the NSLS floor including identification of the matrix of sources. To ensure that the finite 
element model does not artificially filter out the characteristic peaks observed in the recorded data, a 
comprehensive model was generated and analyzed using data recorded on the NSLS floor. While the 
recorded data on the CFN floor are representing the entire field of sources (both at the NSL and elsewhere 
at the BNL site), the analysis focused on the floor source recorded at the floor of one of the NSLS 
mechanical rooms. Figure A6 depicts the layout of the model showing part of the NSLS floor and the 
foundation of the CFN facility. Figures A7 a & b are representations of ground motion propagation including 
filtering by the CFN floor. Figure A8 represents a comparison between the total vertical displacement 
spectra recorded on the CFN floor and the spectra arriving as a result of NSLS floor excitation in one of the 
its mechanical rooms. While a one-to-one comparison of the results cannot be made due to the difference 
in the sources exciting the model and the actual facility, clearly, the model is able to reproduce the peaks on 
the CFN associated with the characteristics of the source located on the NSLS floor.
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The finite element model should be run with the newly validated assumptions to perform a more parametric 
analysis of the effects of slab thickness, service building location and other vibration sources. At later design 
stage, consider adding the foundations, structural framing and actual sources of out-of-balance excitations 
from air handling units and pumps. Revisit the project design parameters regarding the infield service 
buildings.  From a vibration perspective, it may be better to locate them in the outfield (perhaps incorporated 
into the LOBs).  In either case, even if the analysis indicates that the present location is acceptable, an 
attempt should be made to locate rotating equipment as far away from the storage ring as practical.

Nick Simos

5/1/2008 6/25/2008

The location of the Service Buildings and vibrating machinery has been analyzed in the FEA model.  Results 
indicate that locating the service buildings in the infield with vibrating machinery at a minimum distance >30 
feet on a properly isolated slab will lead to manageable levels of transmitted vibration to the tunnel and 
experimental floor. For any layout configuration the objective is to minimize the self-induced floor vibration 
which in turn will be added to the natural vibration component that is present at the NSLS II site (following its 
filtering due to the kinematic interaction of the facility foundation with the supporting soil) and maintain the 
integrated RMS displacement below the specified threshold of 25 nm in the range of 4-50 Hz. In order to 
optimize the location of the mechanical rooms which will house the major cultural sources, the two layouts 
shown in Figure A9 were utilized and compared. Specifically, Figure A9-a depicts the service building in the 
infield. According to this scheme, the service building floor is partitioned with an isolation joint separating the 
section furthest from the ring which is expected to house the large operating systems. Figure A9-b 
represents the same concept except that the service building is placed along side with the LOB on the outer 
field. The primary difference between the two options is the distance to the ring floor. Preliminary studies 
based on recorded data at other operating light sources and in particular data induced by operating systems 
similar to those planned for the NSLS II have been performed. Figures A10 depict propagating motion on 
the ring and experimental floor for the two layout scenarios. Preliminary results shown in Figures 11a and 
11b indicate that for typical excitations (as measured in other facilities) the contribution toward the vertical 
motion on the ring floor is quite similar.�Additional studies are being pursued to thoroughly validate the 
preliminary findings. These studies are aiming to not only optimize the distance of the sources from the ring 
and the distribution of the different sources of the floor footprint but also to validate the findings of Figure 
A11 for all noise signatures that are expected to be generated. Also being pursued is a sensitivity study 
aiming to optimize the ring foundation mat thickness. All of the above studies will be complimented and 
guided by the wealth of field data that (a) have already been collected at other facilities (including those at 
BNL) and (b) planned in the near future while focusing on specific systems that have a tendency to go out-of-
balance while in operation and induce unwanted cultural noise (i.e. air-handlers).
Analysis is being carried out through Title I and Title II design phases.
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With regards to the infield conditions, the infield and its boundary should be analyzed early on using an 
adequate computer model that includes heat transfer, deformation, and vibration.

Nick Simos

5/1/2008 6/25/2008

Extensive analysis based on detailed models being generated that describe the coupling of the in-field with 
the storage ring (columns and their associated footings) is planned. In addition to the vibration transmission 
via the separating soil, thermal transmission will be addressed.
Analysis is being carried out through Title I and Title II design phases.
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Provision for space for user equipment and storage needs to be addressed early on.  That space could also 
be utilized as a buffer between floor equipment and the storage ring.

Nick Simos

5/1/2008 6/25/2008

User equipment and storage is currently designated for the LOB’s located on the outer ring of the building 
and available space on the experimental floor or adjacent buildings.  Locating this storage in the Service 
Buildings in the inner ring is also possible for small hand carry-able items but is impractical for large items.  
The intent of the question is that the space needs of the facility should be applied in a way that maximizes 
distance of vibrating machinery from the storage ring.  This concept is being applied in the Service Building 
design by using the space between the tunnel and vibrating machinery for non-vibrating equipment and as 
technical space for use by facility technicians.
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The NSLS-II should consider creating an administrative policy for what equipment users should be allowed 
to bring on the floor and what utilities will be provided for them in order to control noise and vibration sources.

Nick Simos

5/1/2008 6/25/2008

An administrative policy will be developed governing the design and operating requirements for the 
beamlines.  Included will be policy for allowable types of equipment and necessary provisions for isolation of 
noise and vibration.
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The acoustic environment should be considered early in the engineering design.  At the APS, users were 
allowed to install control rooms on the floor adhering to the NC45 noise standard.

Nick Simos

5/1/2008 6/25/2008

Achieving a comfortable acoustic environment for the NSLS II is a key design objective.  The experimental 
floor structures and beamline design criteria will all include specific measures for reduction of acoustic noise 
on the experimental floor and within enclosures on the experimental floor.
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Accelerator hardware will add many new vibration sources that need early evaluation.

Nick Simos

5/1/2008 6/25/2008

Based on established communication channels between the accelerator staff and the vibration task 
force/conventional facilities, systems having the potential of generating and propagation vibrations on the 
experimental floor will be evaluated early on with emphasis on vibration isolation.
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Floor stability issues for each beam line should be identified and computer models should be developed 
where possible to analyze possible stabilizing solutions.

Nick Simos

5/1/2008 6/25/2008

Close working relationships with the teams responsible for the sensitive beam lines have been established.  
Measurements have been done and are planned. The generation of line-specific models will be 
benchmarked and then used to guide the design of the line such that vibration effects are minimized (based 
on the frequency content of the environment and the dynamic properties of the beam line itself).
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The Committee endorses the proposed structurally monolithic tunnel wall and roof slab design (i.e. no 
removable roof blocks) because of the added stiffness and strength it should provide for the floor. If this 
design is adopted, provision must be made to install and remove long insertion device assemblies by some 
other means than removing roof blocks.

Nick Simos

5/1/2008 6/25/2008

The tunnel design includes large shielded access doors to enable rolling access of large insertion devices, 
RF cavities and magnet girders into the tunnel during initial construction and later during periodic 
maintenance or modification.
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In addition to the recommendations for the ring HVAC system made by the "Temperature Stability 
Workgroup", an in depth peer review by engineers from other SR facilities should be conducted, both now 
and during Title I.

Chris Channing

5/1/2008 6/25/2008

An independent technical review of the facility design, including the tunnel temperature control scheme is 
planned for September 07 (Comprehensive Design Review).
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A computational fluid dynamics (CFD) model should be used to simulate the heat load and temperature 
within the ring tunnel.  It was suggested that NSLS-II engineers collaborate with Taiwan Photon Source 
engineers who have done a similar analysis.

Chris Channing

5/1/2008 6/25/2008

In an effort to enhance in-house capability in this area, thermal modeling is being performed by a consultant 
which includes training BNL staff in modeling techniques and procurement of modeling software. This will 
enable long term BNL capability to model impacts of design changes as the project moves forward.
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It was suggested that the ring HVAC system have uniformly distributed return air ducts.  However the CFD 
analysis may show that this is not necessary.

Chris Channing

5/1/2008 6/25/2008

The need for uniformly distributed air-ducts is being evaluated as part of the modeling effort.  Note that 
several other light source facilities with demonstrated +/- 0.1 C stability do not have uniformly distributed 
return ducts and that there is a significant cost, complexity and tunnel space penalty associated with a 
distributed return duct system.
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It was suggested that ring HVAC air supply ducts might be "looped" (several zones be connected together) 
to provide redundancy in case an individual air handling unit fails.

Chris Channing

5/1/2008 6/25/2008

Connecting the ends of the tunnel supply duct to enable redundant operation in the event of an HVAC unit 
failure will be evaluated as part of the modeling effort.  Alternate means of redundancy, such as a second 
air-handler in each service building will be considered as well.
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It was suggested that the number of air supply ducts be reduced to 15 to match the number of super cells 
(see Mechanical section 4 for related discussion).

Chris Channing

5/1/2008 6/25/2008

The benefit of matching the number of air supply ducts to the number of super cells is not clear.  There will 
be three super cells per pentant thus just three supply ducts per Service Building/air-handler.  This would 
not provide good distribution of supply air and would likely lead to hot spots.  It would also eliminate the 
potential for a single return in each pentant due to lack of symmetry.
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The accelerator group should confirm that there will be no significant heat load variations during operations 
that might alter the anticipated HVAC performance.

Chris Channing

5/1/2008 6/25/2008

This will be confirmed by the accelerator groups modeling study. 
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Consider turning off most of the lights in the storage ring during operations to reduce the heat load and 
number of air changes.

Chris Channing

5/1/2008 6/25/2008

This can be done provided there is no need for TV camera observation in any of the tunnel areas.
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Verify that all critical and personnel safety systems are connected to the emergency power.

Chris Channing

5/1/2008 6/25/2008

This is not a stability related item but will be addressed as part of project ESH evaluation.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed
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Emergency back-up power should be provided for the monochromator liquid nitrogen system. 

Chris Channing

5/1/2008 6/25/2008

This is not a stability related item but will be addressed as part of project evaluation.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed
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Consider installing doors in the tunnel to thermally isolate sectors of the accelerator during accesses.

Chris Channing

5/1/2008 6/25/2008

Doors will be provided at all tunnel entry points but will require personnel to observe closure requirements to 
maintain tunnel environmental conditions.

Finding #: Scheduled Close: Actual Close:Status:F19 Closed
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Follow through with the "path forward" items outlined in the various workshop presentations.

Chris Channing

5/1/2008 6/25/2008

These items have been or are in the process of being carried out.
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Program: Storage Ring Magnets, Vacuum Systems, and Front Ends Tech

Date Performed: 8/6/2007 Date Closed: 9/1/2008

Comments:

Mechanically, assembling a curved laminated core may prove a challenge.  The design group may want to 
visit an alternative option of making a wider pole, incorporating the >25 mm. beam sagitta in an optimized 
pole.  With careful optimization, it may prove unnecessary to make the pole wider, even for an expanded 
good field width.  

John Skaritka

11/5/2007 12/7/2007

The NSLS-II dipole design is based on curved lamination and a straight magnet support structure.  The 
magnet team feels very comfortable with the mechanical aspect of the design and with the manufacturability 
of this approach.  There is no intention to change the design at this point unless there will be new aspects 
which have not yet been considered.  A study of a straight dipole with a wider pole was performed.  It was 
found that the vacuum chamber would have to be widened to a point that there may not be a viable 
production source, and the resulting redesign of the crotch absorber may not very challenging.  The cost of 
widening the dipole pole would also increase significantly.  It would also be more difficult to incorporate pole 
face correctors into the dipole should this become an attractive option.  For these reasons we have decided 
to retain the curved laminated yoke but we plan to use assembly methods that reduce of the risks 
associated with curved yokes and will incase the curved yoke in a straight steel frame.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed
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The quadrupole design was also described.  The committee is encouraged by the decision to simplify the 
design by employing a two piece core, a design which can minimize unwanted lower order multipoles, since 
these lower order multipoles are those which damp most slowly with radius.  This design decision results in 
a more complicated coil design, since two coils per pole must be employed per pole.  This is a result of the 
fairly low current density selected for the design.  The design group may want to revisit the design to 
determine whether infrastructure changes (available cooling water pressure), may result in a simpler design 
which can employ one coil per pole.  Impacts of this option includes greater power and power supply costs, 
driven by the higher current required by fewer turns.  Infrastructure costs may also be impacted, since the 
higher currents will require higher power supply costs and higher costs in cabling to the individual magnets.  
These costs should be compared to the potential reduced costs associated with simpler assembly and 
fewer coils.  

John Skaritka

11/5/2007 12/7/2007

The current density of the coil has been carefully optimized to reduce the overall cost of the magnet and  
power supply system.  The double coil principle is mainly dictated by the necessity of mounting the coils in 
the c two part quadrupole concept.  The enhanced coil cost is the result of compromising field quality, cost, 
and mechanical aspect.  Through value engineering, we have dramatically reduced the number of double 
coils needed for the quadrupole. so now most quadrupoles have only  one coil per pole.  We are also 
investigating ways to further simplify the coil and water connections to reduce cost while improving 
reliability.  Significantly increasing water pressure would result in added costs in the utility system. 
Increasing current density would result in significant cost increases to power supplies and cabling.
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The dipole magnetic design has a small quadrupole term.  The pole bump optimizations were performed 
such that this component is small or practically zero at the excitation planned for at the maximum energy of 
the electron beam.  However, since possible future operation may include increasing the energy to 3.6 GeV, 
one should investigate the size of this error at the higher excitation.  The project crew may want to 
investigate the option of optimizing the pole tip for a wider good field region.  The cost and reliability of a 
simpler straight magnet design should be investigated.  The dominant error term for the dipole magnet is the 
quadrupole error.  This error is important since it affects the distribution of the betatron function, and thus 
the transverse beam size around the ring.  However, if the quadrupole term can be minimized at the design 
beam energy and/or the anticipated upgrade energy, it may be found that the same field quality can be 
achieved without increasing the pole width.  

Ramesh Gupta

11/5/2007 12/7/2007

The 3.6 GeV option has been abandoned and the problem does not exist  anymore.
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Later discussion regarding the alignment plan corrected a misconception of the Chairman of the Review 
Committee.  John Saritka stated that the adjustments were kinematic, with six motorized adjusters capable 
of adjusting the individual magnet elements within six degrees of freedom, transverse, vertical, longitudinal, 
roll, pitch and yaw.  The bolt supports were merely a lockdown device after the desired alignment was 
achieved.  Jack Jagger would like to supplement this lockdown device with pins.  

John Skaritka

11/5/2007 12/7/2007

Subsequent to the review, actual prototype testing of the quadrupole fixing concept was performed.  It was 
found that the quadrupole can easilly be fixed in location to within about 5 microns of uncertainty.  We will 
consider the pinning concept and incorporate it into a future test.
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The conceptual designs, resulting from two and three dimensional modeling, have been translated to 
mechanical fabrication drawings, describing the lamination shapes, the coil configuration and the assembly, 
including bussing and hydraulic circuits.  For the coils, a question was raised regarding radiation resistant 
potting material.  SLAC has successfully employed epoxy filled with Aluminum Oxide powder.  However, 
one of the committee (Jack Jagger) has some reservations regarding this technique.  He feels that, not 
being able to see into the potted coil prevents the location of small cracks and bubbles (a valid concern).

John Skaritka

11/5/2007 12/7/2007

Using transparent epoxy does allow easier visual inspection of the coil.  But, there are many machines with 
filled epoxies that perform as well.  And the filled epoxies demonstrate improved radiation resistance, which 
is critical to the life of this machine.  We will incorporate all appropriate inspections and coil testing to assure 
that the coils are manufactured properly and that they are fully impregnated.
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The issue of magnet to magnet reproducibility was raised.  The field quality and the reproducibility of the 
transfer function among the individual magnets in a family are dominated by steel properties.  In order to 
assure a closed orbit and predictability of the lattice performance, it is essential that all magnets of the same 
family perform identically.  In this regard, the magnet iron for each member of each family must share the 
same saturation properties.  In order to assure that this occurs, a recommendation is to provide a plan for 
sorting the laminations among the individual magnets and among the individual core segments of each 
magnet (to provide the required symmetry to eliminate the “unallowed” multipole errors).

John Skaritka

11/5/2007 12/7/2007

This is a very valid and important recommendation.  A plan for sorting the laminations among the individual 
magnets and among the individual core segments of each magnet (to provide the required symmetry to 
eliminate the "unallowed" multipole errors) will be developed and incorporated into the manufacturing 
specifications.  We will require traceable materials certification for all materials used in magnet yoke 
manufacturing.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed
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 Moreover, the plans called for "flipping" the symmetrical laminations about their centerlines in order to 
assure symmetry of the steel properties and any results of die wear.  In order to assure that the "flipping" 
was performed, lamination die sets can be provided with "witness marks", small triangular cutouts on the 
outside surface of the laminations that, when the core is assembled, can be seen in the assembly which 
provides evidence that the laminations have been flipped in a systematic manner.

John Skaritka

11/5/2007 12/7/2007

The requirement for witness marks will be incorporated into the manufacturing specifications.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed
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Because of the large number of magnets, the committee understands that the logistics of carrying out such 
a plan may prove difficult.  If the number of each magnet type becomes sufficiently large such that more 
than one vendor must be selected in order to meet the demands of schedule, it is suggested that magnet 
families be divided among groups.  Within these groups, plans should be made to sort the laminations as 
described in the previous section.  Individual magnets of these groups should be selected, carefully 
measured and their excitation characterized.   It is understood that quadrupoles will be individually 
powered.  However, reproducibility within individual magnets of this family is essential in order to avoid the 
daunting problems associated with database management.  It is far simpler to minimize the database 
describing the excitation of the magnet so that all power supplies can use the same database in their control 
algorithm.  In addition, the labor demands required to measure all the quadrupoles in the required lattice 
inventory can cause schedule delays and be costly.  

John Skaritka

11/5/2007 12/7/2007

This is a valid concern and indeed there will be at least two or more vendors selected to fabricate the 
storage ring magnets.  But it is planned that for any one specific magnet design will be built by a single 
vendor.  This will reduce this risk.  Should grouping become necessary, this recommendation will be 
incorporated into the manufacturing specification.
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The design packages appear to be fairly complete, raising the possibility that the magnets can be procured 
by submitting proposals for vendors to "build to print", rather than to performance specifications.  The 
project is in the stage now of evaluating possible vendors and entertaining the option of procuring the 
magnets either by writing performance specifications or by requiring vendors to build based on the existing 
designs.  The committee is unanimous in their opinion that the safer path is to require vendors to build 
based on the developed designs.

John Skaritka

11/5/2007 12/7/2007

This issue is of valid concern. The reference design will be quite detailed by the time of procurement but we 
have found through vendor cost estimating between a spec. and a imposed design.  The price of the 
imposed design is generally significantly greater then a design built to specification.  We will supply the 
reference design to the vendors with a manufacturing and performance specification.  In the prototype 
phase of procurement.  The vendors will be able to recommend changes to the reference design based on 
their experience and resources, where improvements to performance, reliability, safety, and cost can be 
realized.  BNL will be able to approve or reject their proposed changes.  After prototypes have demonstrated 
performance, the designs will be finalized and magnets will be built in full production to vendor drawings but 
must always meet BNL performance specifications.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed
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The strongest candidates for satisfying the needs of NSLS2 by building the magnet "to print" appear to be 
Budker Institute in Russia, IHEP in the PRC and Buckley Company in Auckland, New Zealand.  These 
organizations have demonstrated a willingness to supply magnets which are specified in the detail 
determined by existing designs.  Moreover, Budker and IHEP are Physics laboratories and have an 
appreciation of the magnet quality demands of high energy accelerators.  IHEP has built magnets "to print" 
for the PEPII LER and for SPEAR3.  Moreover, at the time of these projects, IHEP had a strong magnetic 
measurement infrastructure.  The leader of this group (Mrs. Hou) has since retired.

John Skaritka

11/5/2007 12/7/2007

Two of the three vendors recommended by the review committee are currently being considered and will be 
will be asked to participate in the prototype phase of the project.  The third vendor has been contacted and 
will be added to the list of potential production vendors.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed
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The plans call for providing the girder with retroreflector targets, which can be used along with a laser 
alignment system to align the girder in the lattice. During this travel girder should be equipped with shock-
log devices.

Sushil Sharma

11/5/2007 12/7/2007

Each girder-magnets assembly will be equipped with shock-log devices during its transporation and 
installation.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed
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Design of the ends of the extruded vacuum chambers was not presented. But it is a right time now to start 
the design of the bimetal end flanges and to check accessibility of this area for the welding torch of the 
robotic welding machine

Dick Hseuh

11/5/2007 6/25/2008

Extruded vacuum chambers were designed and prototyped.  Accessibility issue was satisfactorily addressed.
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The front end design is patterned after the APS front ends.  Components and the topology are similar.  Emil 
Trakhtenberg, who is familiar with the topology, is comfortable with the general plans.  His one reservation 
concerns the location of the final safety shutter (inside the accelerator shielding).   In this location, he is 
concerned about the ease of maintenance of this device, which may include many elements sensitive to the 
high radiation environment within the accelerator shielding.   Also wall penetration, exit mask and 
commissioning window should be the intricate part of the front end package as well as SR ray-tracing and 
Bremschtrahlung Ray-tracing diagrams and drawings.

Sushil Sharma

11/5/2007 12/7/2007

The safety shutter will be moved away from the ratchet wall to allow sufficient room for maintenance (there 
is plenty of space in the front end area to allow for this).  A ratchet wall collimator and gate valve

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report
Review #:2007-010

Program: Accelerator Instrumentation & Diagnostics Technical Review

Date Performed: 8/9/2007 Date Closed: 9/1/2008

Comments:

In general, beyond those already given, specifications for instrumentation and diagnostic systems should 
include dynamic range, required precision and bandwidth/update rate.  Resolution specifications should be 
given as a function of bandwidth.  Some critical systems require performance expectations to be specified at 
the extremes of the dynamic range (i.e. spatial, temporal, intensity).  Specification tables that include this 
information for all instrumentation systems should be prepared for the next review.

Ferdinand Willeke

5/1/2008 7/7/2008

Specifications have been reassessed and updated.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

In order for the NSLS-II to achieve record high brilliance, the low emittance tuning process must be reliable 
and efficient, two requirements that can be interpreted in terms of BPM and feedback performance. As an 
example, the KEK ATF low emittance tuning limitations are dominated by BPM performance and correction 
system performance. Future reviews must include dynamic models of the low emittance tuning process, 
including dispersion and coupling correction. These models will be used to establish performance 
specifications.

5/1/2008 12/7/2007

Comprehensive modeling and simulation is planned for beam based alignment and fast orbit correction as 
part of the accelerator physics work plan.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

While the analysis of allowed misalignment error is important, the slides showing this analysis are not 
entirely clear (M is reused with different meanings).

5/1/2008 12/7/2007

This had been clarified during the discussion of the meeting and should not be an action item

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

Initial BPM offsets before beam-based-alignment should be 1-2mm (RMS over all).

S. Krinsky

5/1/2008 12/7/2007

Agree.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

The 1-mrad corrector strength specification appears to be reasonable, given that analysis and experience at 
other recently built rings indicates 0.2-0.3 mrad corrections will be required.

F. Willeke

5/1/2008 12/7/2007

We agreed.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

The present plan for 16-bit corrector power supply control is not sufficient to limit quantization noise in the 
beam orbit unless corrector update frequency is sufficiently high and digital "oversampling" techniques are 
used to increase the effective step resolution.  The effective step resolution seen by the beam must be ~18 
bits or more for 1-mrad correctors (several references supporting this conclusion are available).  The 
accuracy and precision of the corrector power supplies can be at the 0.1% level since orbit feedback will 
take care of stabilizing this to a higher degree.

F. Willeke

5/1/2008 12/4/2007

18 bit is in the baseline plan.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

The need and performance requirements for a fast orbit interlock system that protects the vacuum chamber 
and beam line components from mis-steered synchrotron radiation were not discussed.   This effort should 
begin soon.

S. Krinsky

5/1/2008 12/7/2007

This issue was addressed and equipment protection system forsees a bpm input.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

Is the shielding OK for 3 hr lifetime @ 500 mA (8 nC/min loss)?

Ferdinand Willeke

5/1/2008 7/7/2008

The shielding calculations have been performed and confirmed this is OK.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

BPMs should be used in the linac (not presently included) for beam trajectory control and feedback-based 
stabilization. Flags are more suitable diagnostic purposes.

Ferdinand Willeke

5/1/2008 7/7/2008

BPMs have been included in the LINAC system.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:
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 Instrumentation for injector should accommodate small charge operation (100 pC or less) for top-off, 
commissioning, tests, etc.

Ferdinand Willeke

5/1/2008 7/7/2008

The dynamic range for BPMs and current monitors is sufficiently large for providing reasonably accurate 
readings for  10pC in a single bunch (10% of nominal bunch charge).

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

 More than two BPMs per betatron wavelength in the booster may be advantageous.  The accelerator 
physics group should evaluate the benefit of adding more BPMs.

Ferdinand Willeke

5/1/2008 7/7/2008

Based on the evaluation by the accelerator physics group, BPM density has been chosen to support 
effective orbit corrections and beam based measurements of optical parameters.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

The proposed Faraday cup (Princeton Scientific) is only good for low energy and very expensive.  Consider 
using another lab’s Faraday cup design (e.g. Diamond), which may be much less expensive.  It is the 
Committee’s opinion that including a Faraday cup in the BTS line is unnecessary; well-calibrated current 
transformers should be sufficiently accurate for beam charge monitoring.  

O. Singh

5/1/2008 12/7/2007

Faraday cup has been removed from the baseline.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

 Measuring the final emittance, especially the vertical emittance, of the injector system is important for 
improving injection efficiency into the storage ring with vacuum chamber with small vertical apertures. Better 
injection efficiency during top-up operations means improved personal safety and prolonged undulator 
lifetime. To correctly measure the small vertical emittance of the injector beam, free from the beam motion 
at the final stage of the ramp, one of the following approaches may be used:�- a snapshot of the electron 
beam by a gated camera before extraction from the booster�- a snapshot of the electron beam by one or 
two CCD cameras at bend magnet sources in the transport line to the storage ring, or�- at the injection 
thick septum before entering the storage ring.�The last approach is especially valuable during top-up 
operations since it allows logging of positions and sizes of every bunch entering the storage ring. It has to 
be designed in early phase of the construction since the injection area is usually very crowded and 
retrofitting is very expensive if not impossible.  Including synchrotron light monitor(s) in the BTS transport 
line may eliminate the need for flags in the storage ring and provide non-intercepting beam profile 
monitoring.

O. Singh

5/1/2008 12/5/2007

Adding cameras for bts transfer line is considered.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:
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A visible synchrotron radiation imaging station for the storage ring, which is accessible during normal 
operations, is desirable for commissioning and tuning both the injector and storage ring. With such a station, 
a gated camera could be used to diagnose the single-turn beam motion during the first turn(s) for tuning the 
injection process, to take snapshots of beam instabilities, and to measure the beam emittance and coupling 
at the booster extraction. A streak camera could be useful in imaging the initial RF capture and providing 
visual evidence of longitudinal instabilities.

Ferdinand Willeke

5/1/2008 7/7/2008

A sychrotron radiation monitor for visible light and a streak camerabased bunch length measurement are 
planned as part of the instrumentation system in the project baseline.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:

There was no discussion about the proposed bunch cleaner system.

T. Shaftan

5/1/2008 12/5/2007

Comprehensive R&D on RF BPM processor is in progress.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:

It was stated that some of the diagnostics will be used for interlocks (presumably for machine protection).  
Special consideration must be given to any system that will be used for personnel safety interlocks to 
ensure their safety integrity.

E. Johnson

5/1/2008 12/5/2007

Different RF BPM processors will be evaluated during R&D and preliminary design phases.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:

The Committee endorses the BPM processor and button study plan.  The tests should also include the 
hybrid bunch pattern (1 large bunch in a gap between many smaller bunches) and processing dependence 
on changing RF frequency (from ring circumference corrections.  Real beam signal waveforms should be 
used in addition to sine waves (sine waves give overly optimistic results).

O. Singh

5/1/2008 12/5/2007

Extra button assemblies are in the baseline.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:
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While the Libera system is presently the industry standard for digital BPM processing, it might not fulfill the 
stringent performance requirements for the NSLS-II, and it is also costly.  The NSLS-II design team should 
consider alternative processor systems and developments before making a procurement decision.  For 
example, the Echotek processing system used at Fermilab and SPEAR3 is one high-performance option, 
and there is an apparent joint development effort by the Swiss Light Source and DESY for a BPM processor 
using a “universal” FPGA-based processing platform that promises to have high performance and low cost.

O. Singh

5/1/2008 12/5/2007

Different BPM buttons geometry will be evaluated during preliminary design phase.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:

While 3 additional BPM sets are proposed for bunch phase detection and transverse feedback system use, 
the Committee advises that some more spare buttons assemblies be installed for future undefined use.

O. Singh

5/1/2008 12/5/2007

Cable requirements will be specified after R&D on RF BPM processors.

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:

Button block cooling issues should be addressed, including block distortion and the possible compromise of 
helical flex gasket integrity due to beam heating from trapped modes.

S. Sharma

5/1/2008 12/5/2007

Installation of cameras into transfer lines is under consideration.

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:

A smaller button diameter should be considered to reduce button heating and impedance (look at the ALBA 
paper submitted to the 2007 DIPAC).

O. Singh

5/1/2008 12/5/2007

Two position screen is added into baseline.

Finding #: Scheduled Close: Actual Close:Status:F21 Closed

Description:

Action:
Owner:

Response:

Priority:

The selection of BPM cable type should be carefully evaluated to optimize the attenuation of signal strength 
with the suppression of peak voltage amplitude and reflected modes seen by the processor, as well as to 
minimize cable cost. BPM cables should be pre-assembled and tested for equal electrical delay and 
connector integrity.

O. Singh

5/1/2008 12/5/2007

Baseline design now has 60 pin diode and 10 PMT based beam loss monitors.

Finding #: Scheduled Close: Actual Close:Status:F22 Closed

Description:

Action:
Owner:

Response:

Priority:
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The Committee suggests that synchrotron light monitors in the transport lines and ring and first-turn BPMs 
in the ring might serve as an alternative to flags in the storage ring, which are costly.  A gated synchrotron 
light camera for the ring can look at injected beam profile on a turn-by-turn basis.

O. Singh

5/1/2008 12/5/2007

Baseline design now has 60 pin diode and 10 PMT based beam loss monitors.

Finding #: Scheduled Close: Actual Close:Status:F23 Closed

Description:

Action:
Owner:

Response:

Priority:

Another simpler implementation is that adopted by Diamond Light Source where a single horizontally 
movable flag in the injection straight can be used to see the incoming beam and, by partially withdrawing it, 
the first turn beam.

O. Singh

5/1/2008 12/5/2007

In-flange DCCT design will be evaluted.  Baseline design has in-house built enclosure.

Finding #: Scheduled Close: Actual Close:Status:F24 Closed

Description:

Action:
Owner:

Response:

Priority:

The BLMs will provide valuable information for the NSLS-II ring, but many more than 16 will probably be 
needed to establish the beam loss distribution.

O. Singh

5/1/2008 12/5/2007

Recommendations have been noted.

Finding #: Scheduled Close: Actual Close:Status:F25 Closed

Description:

Action:
Owner:

Response:

Priority:

The PIN-diode BLMs are rate limited event counters and do not faithfully integrate true loss dose rates.  
PMT detectors can overcome this problem, and adding some of these detectors to the beam loss system 
may be advantageous.

O. Singh

5/1/2008 12/5/2007

In-flange FCT design will be evaluted. Baseline design has in-house built enclosure.

Finding #: Scheduled Close: Actual Close:Status:F26 Closed

Description:

Action:
Owner:

Response:

Priority:

The proposal for the in-flange DCCT is worrisome. Its design and performance need serious investigation 
(UHV compatibility, trapped mode heating, etc).  The conventional Bergoz DCCT with associated vacuum 
chamber, for which high-current designs have been successfully developed for several recently built high-
current machines, should be considered.

O. Singh

5/1/2008 12/5/2007

Baseline design has this combination implemented.

Finding #: Scheduled Close: Actual Close:Status:F27 Closed

Description:

Action:
Owner:

Response:

Priority:
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Care should be taken in the selection of the ADC or DVM used to digitize the DCCT electronics output: ADC 
nonlinearity will lead to fluctuations in calculated life time, readout rate needs to be compatible with all 
planned uses of stored current (e.g. might need to be synchronized to injection events to realize precise 
topoff).

O. Singh

5/1/2008 12/5/2007

The chosen model in baseline design has required capabilities.

Finding #: Scheduled Close: Actual Close:Status:F28 Closed

Description:

Action:
Owner:

Response:

Priority:

As with the in-flange DCCT, the plan to install an in-flange FCT in the high-current storage ring is worrisome 
and needs serious investigation (UHV compatibility, trapped mode heating, etc).   A BPM assembly, with the 
4 button signals summed with a hybrid combiner, should be considered as the front end of the fill pattern 
monitor.  

O. Singh

5/1/2008 12/5/2007

Turn by turn data will be used as a back up for measuring tune.

Finding #: Scheduled Close: Actual Close:Status:F29 Closed

Description:

Action:
Owner:

Response:

Priority:

The Committee notes that a single 4-strip kicker can be used to excite the beam in both planes using a 
single drive signal source, and a single 4-electrode pick-up assembly (BPM) can be used to detect both 
tunes.

O. Singh

5/1/2008 12/5/2007

Method of calibrating cavity voltage is developed and experimentally verifed on the NSLS X-ray ring.

Finding #: Scheduled Close: Actual Close:Status:F30 Closed

Description:

Action:
Owner:

Response:

Priority:

The Committee recommends that the spectrum analyzer be capable of displaying a time record of the 
measured tunes (spectrograph and/or waterfall display) which can be useful for accelerator physics studies 
(quadrupole modulation, tune shift with orbit, etc).

O. Singh

5/1/2008 12/5/2007

Recommendation has been noted.

Finding #: Scheduled Close: Actual Close:Status:F31 Closed

Description:

Action:
Owner:

Response:

Priority:

The Committee also notes, that BPMs with turn-by-turn capability are excellent tune monitors themselves, 
so only an excitation kicker might be required.

Ferdinand Willeke

5/1/2008 12/5/2007

We agree with this statement as an observation.

Finding #: Scheduled Close: Actual Close:Status:F32 Closed

Description:

Action:
Owner:

Response:

Priority:
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The method to calibrate the cavity voltage monitor should be defined.  This calibration will be essential for 
accelerator physics measurements (momentum acceptance, compaction, etc.).

S. Krinsky

5/1/2008 12/7/2007

Usage of scrapers for ID protection will be evaluated during injection/ lifetime beam tracking.

Finding #: Scheduled Close: Actual Close:Status:F33 Closed

Description:

Action:
Owner:

Response:

Priority:

The design team should carefully analyze the amplifier power required to achieve the necessary damping 
times.

S. Krinsky

5/1/2008 12/7/2007

Individual timing for pump-probe experiments will be part of beamline design.

Finding #: Scheduled Close: Actual Close:Status:F34 Closed

Description:

Action:
Owner:

Response:

Priority:

While the Libera Bunch-by-Bunch is one solution for processing, numerous similar solutions exist (Spring8, 
DimTel iGP, PEP II etc.). The merits of these systems should be considered looking closely at the 
performance and support of each before deciding on a solution.

O. Singh

5/1/2008 12/5/2007

Concepts for vertical emittance measurements have been revised and changed. The interferometer method 
has been replaced by zone plate based device as a part of baseline.

Finding #: Scheduled Close: Actual Close:Status:F35 Closed

Description:

Action:
Owner:

Response:

Priority:

Horizontal feedback will shorten the stored beam orbit injection transient during top-off and reduce the 
impact on data quality for users.

F. Willeke

5/1/2008 12/5/2007

R&D for high resolution is in progress under R&D phase.

Finding #: Scheduled Close: Actual Close:Status:F36 Closed

Description:

Action:
Owner:

Response:

Priority:

A workshop on transverse feedback for the NSLS-II should be held.

S. Krinsky

5/1/2008 12/5/2007

Optronics streak camera is in the CED.

Finding #: Scheduled Close: Actual Close:Status:F37 Closed

Description:

Action:
Owner:

Response:

Priority:
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A longitudinal phase monitor will be needed for the mode-0 feedback signal.

Ferdinand Willeke

5/1/2008 7/7/2008

The LLRF system will support a beam based phase loop.

Finding #: Scheduled Close: Actual Close:Status:F38 Closed

Description:

Action:
Owner:

Response:

Priority:

It should be decided soon if the scrapers will be used for ID protection since their design requirements will 
be significantly impacted (smooth contour, low RF impedance and special shielding needed for fixed 
insertion).

I. Pinayev

5/1/2008 12/5/2007

Projection imaging of high energy x-rays will be evaluated for emittance measurement.

Finding #: Scheduled Close: Actual Close:Status:F39 Closed

Description:

Action:
Owner:

Response:

Priority:

To help pump-probe user experiments, beam-derived timing signals will be necessary, since the phases of 
individual bunches are different in an uneven fill pattern.  The timing signals can be derived using a gated 
beam pick-up or fast photodiode viewing synchrotron light to select the appropriate bunch.  Laser timing 
signals may be derived as needed by dividing down a clock frequency that is phase-locked to the selected 
bunch.  

I. Pinayev

5/1/2008 12/5/2007

Specification for emittance measurement will be developed after R&D on high resolution imaging system.

Finding #: Scheduled Close: Actual Close:Status:F40 Closed

Description:

Action:
Owner:

Response:

Priority:

While the generation and distribution of timings signals derived from the RF master oscillator were not 
discussed at the review, it is noted that the EVG/EVR timing system (Micro-Research Finland Oy) used at 
several recently built storage ring facilities has proven to be quite satisfactory and has become an industry 
standard for timing systems.

J. Rose

5/1/2008 12/5/2007

Photon diagnostics will be given a high priority.

Finding #: Scheduled Close: Actual Close:Status:F41 Closed

Description:

Action:
Owner:

Response:

Priority:

While technical details are not to be expected at this stage of planning, our general impression is that the 
planned vertical emittance measurement is not ideal and the R&D plans are not strong enough to support 
the stated goals for time-resolved bunch-to-bunch emittance measurement in the storage ring.  See the 
following comments.

Ferdinand Willeke

5/1/2008 12/5/2007

The plans for vertical emittance measurmeents have been changed. This measurement will be based on a 
zone-plate monitor.

Finding #: Scheduled Close: Actual Close:Status:F42 Closed

Description:

Action:
Owner:

Response:

Priority:
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The estimated beam sizes at various source points in the storage ring in the following table. We note that 
the rms horizontal beam sizes are larger than 50 mm everywhere. Hence the resolution of all x-ray pinhole 
cameras easily meets the target measurement accuracy of 10 mm for horizontal emittance. Direct source 
size measurement with the undulator should be helpful in confirming lattice measurement.�In the vertical 
plane, we estimate that the required resolution of the beam size measurements is equal to or better than 
one-third of the rms beam size (� / 3). This estimate is consistent with the stated goal of the average 
measurement accuracy of vertical beam size of 0.5 �m. To attain the stringent requirement, < 4.7 �m rms 
resolution, interferometric measurements with visible synchrotron light or x-ray imaging with zone optics 
have been used in the past several years. Of the two techniques, interferometric measurement is more 
prone to beam / instrument artifacts, such as e-beam tilt, slow beam motion during slits scan, asymmetry of 
the optics, diffraction of beamline components, among others. X-ray zone plate on the other hand, is an 
inherently more robust imaging tool and has been demonstrated to have spatial resolution 2 – 4 �m rms in 
SPRING8 and KEK ATF. In addition, it also provides a limited time-resolved imaging capability. The low X-
ray power density from the soft NSLS dipole source should help further improve the zone plate imaging 
quality. For these reasons, we recommend that NSLS II use the X-ray zone plate imaging as the baseline 
technique for the measurement of vertical emittance / coupling. Some pre-construction R&D may be needed 
to test critical beamline components in existing synchrotron labs, but the benefit of imaging easily can justify 
its cost. �

O. Singh

5/1/2008 12/5/2007

Decker distortion is considered.

Finding #: Scheduled Close: Actual Close:Status:F43 Closed

Description:

Action:
Owner:

Response:

Priority:

Simulation and optimization of x-ray pinhole camera can be done with straightforward multi-wavelength 
Fresnel diffraction calculation using standard software package (MathCAD or MATLAB). It is no longer 
necessary to approximate the point spread function with sums of geometrical and diffractive contributions, 
as it was done in the 1980’s.

Ferdinand Willeke

5/1/2008 7/7/2008

We agree with this comment.

Finding #: Scheduled Close: Actual Close:Status:F44 Closed

Description:

Action:
Owner:

Response:

Priority:

The Hamamatsu streak camera with 1/3 bucket rf frequency should satisfy the required bunch length 
measurement. It will be a useful tool for other beam dynamics studies. However, streak cameras from other 
vendor on the market (e.g Optronis) may offer better price-to-performance ratio (250 MHz scan frequency is 
desirable). We urge the NSLS II personnel to perform a careful analysis of price / performance / tech-
support before the final purchase.

O. Singh

5/1/2008 12/7/2007

An evaluation of slow and fast feedback system's integration and other critical issues are in progress.

Finding #: Scheduled Close: Actual Close:Status:F45 Closed

Description:

Action:
Owner:

Response:

Priority:
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The over-all R&D plan for photon diagnostics appears to be too conservative. We were not able to find an 
R&D component aimed at attaining the final goal for bunch-by-bunch emittance measurements (shown in 
the talk by F. Willeke). A strong R&D program for time-resolved emittance measurement is needed to 
gradually develop the capability to characterize beam size / emittance variations at different time scales 
relevant to accelerator dynamics: synchrotron motion period (< 1 ms), fractional betatron motion frequency 
(1 – 10 ms), certain characteristic frequencies of the transverse feedback system (< 1 ms – 100 ms), and up 
to the bucket frequency (2 ns). The spatial resolution requirements at different time scales will vary.

Ferdinand Willeke

5/1/2008 12/7/2007

The bunch-by-bunch emittance measurement is considered as an interesting option but is not considered as 
a need for the project.  There are no special R&D funds available to support a development program.

Finding #: Scheduled Close: Actual Close:Status:F46 Closed

Description:

Action:
Owner:

Response:

Priority:

Projection imaging using high energy or polarized x-rays from the bend magnets or 3-pole wigglers were 
proposed as R & D items. They should provide useful information on the vertical emittance / beam motion in 
the absence of x-ray zone plate imaging, or serve as low-cost alternatives to be deplored over the storage 
ring.

Ferdinand Willeke

5/1/2008 12/7/2007

A diagnoistic three pole wiggler and its diagnostic are part of the project scope.

Finding #: Scheduled Close: Actual Close:Status:F47 Closed

Description:

Action:
Owner:

Response:

Priority:

Requirements for emittance measurement resolution should be made consistent (0.5 um resolution? – 
probably not possible without laser wire).

Ferdinand Willeke

5/1/2008 12/7/2007

Both recommendations have been noted and will be followed.

Finding #: Scheduled Close: Actual Close:Status:F48 Closed

Description:

Action:
Owner:

Response:

Priority:

Photon diagnostics are not the highest priority in accelerator construction. It is useful to make a priority list 
to allow photon diagnostics to be constructed in time for accelerator commissioning, especially when faced 
with budgetary difficulties. For example, the visible light diagnostics and x-ray pinhole camera may be 
constructed first for early commissioning.

Ferdinand Willeke

5/1/2008 12/5/2007

The baseline project plans comply with the recommendation.

Finding #: Scheduled Close: Actual Close:Status:F49 Closed

Description:

Action:
Owner:

Response:

Priority:

A workshop for XBPMs should be held to address the many technical design and performance issues 
associated with these devices.  

Ferdinand Willeke

5/1/2008 7/7/2008

Next workshop on beam diagnostics is planned to be held within next few months.

Finding #: Scheduled Close: Actual Close:Status:F50 Closed

Description:

Action:
Owner:

Response:

Priority:
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Investigate the benefit of the Decker distortion versus alternatives such as XBPM design technology and 
placement in the beam line that might reject contamination from background dipole radiation.

O. Singh

5/1/2008 12/5/2007

User BPMs are placed on high stable support to make BPM reading ultra-stable.  An independent 
monitoring is not in the baseline, but this sytem will be investigated if needed.

Finding #: Scheduled Close: Actual Close:Status:F51 Closed

Description:

Action:
Owner:

Response:

Priority:

The success of using high-level applications for commissioning depends on the EPICS system interfaces to 
accelerator equipment working on day one.  The control system developers must be held to this critical 
schedule of system delivery.

O. Singh

5/1/2008 12/7/2007

Yes, we will do so.

Finding #: Scheduled Close: Actual Close:Status:F52 Closed

Description:

Action:
Owner:

Response:

Priority:

Slow and fast feedback should be integrated into one system that drives slow and fast correctors at different 
speeds. Local feedback should also be integrated into a unified system (using weighting). Fast correctors 
can be used in slow and fast feedback.

O. Singh

5/1/2008 12/7/2007

A full evaluation is being conducted for all options during R&D phase.

Finding #: Scheduled Close: Actual Close:Status:F53 Closed

Description:

Action:
Owner:

Response:

Priority:

The decision to distribute feedback calculation to several processors does not need to be made at this 
time.  The decision should be made at time of implementation given available technology; centralized 
processing may be feasible at that time.

Ferdinand Willeke

5/1/2008 7/7/2008

Feedback architecture is still under development and decision will be made later date.  No premature 
decision has been taken yet.

Finding #: Scheduled Close: Actual Close:Status:F54 Closed

Description:

Action:
Owner:

Response:

Priority:

Stabilizing beam position to 10% of beam size at upstream and downstream BPMs of an ID, where vertical 
size is 8 mm, may exceed 0.3 um specification at the center of the ID if the beam is parallel-translated by 
0.8 um in the BPMs (=> 0.8 um at center of ID). This mechanism should be addressed in the feedback 
performance specification.  The feedback system itself may generate this error if one is not careful.

Ferdinand Willeke

5/1/2008 7/7/2008

An R&D program to study achievable resolution of available BPM systems is well underway.

Finding #: Scheduled Close: Actual Close:Status:F55 Closed

Description:

Action:
Owner:

Response:

Priority:
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While the placement of BPMs and correctors may be determined by available space, the "health" of the 
resulting response matrix should be determined and component placement adjusted if possible to minimize 
the conditioning number (ratio of highest to lowest eigenvalues).  Response bandwidth should be reduced 
for orbit correction eigenmodes having low eigenvalues (e.g. Diamond uses the “Tikhonov normalization” for 
this).

Ferdinand Willeke

5/1/2008 7/7/2008

Study has been conducted and it has been concluded that the NSLS-II orbit response matrix looks quite 
healthy and the eigenvalues have all reasonable size.

Finding #: Scheduled Close: Actual Close:Status:F56 Closed

Description:

Action:
Owner:

Response:

Priority:

Care must be taken to assure XBPM noise is as good as or better than electron BPM noise.

Ferdinand Willeke

5/1/2008 7/7/2008

This will be addressed by position of the XBPM to be placed in the long  lever-arm of photon in beam 
detection.

Finding #: Scheduled Close: Actual Close:Status:F57 Closed

Description:

Action:
Owner:

Response:

Priority:

The intra-girder magnet center stability limit of 25 nm RMS was shown, with the unwritten note that this is to 
be kept over thermal (many minute) time scales. This specification will most likely be impossible to achieve 
and to measure and the need to achieve this performance should be carefully qualified.  The specifications 
may be excessively stringent and neglect the fact that there will be orbit feedback. It is quite likely that 
feedback systems will have excellent performance on thermal time scales and these should be expected to 
compensate for small, 10s of nm distortions.

Ferdinand Willeke

5/1/2008 7/7/2008

This statement was based on a misunderstanding.  Vibrations and thermal stability are well distinguished.  
The orbit feedback system is designed to deal with slow thermal drifts.

Finding #: Scheduled Close: Actual Close:Status:F58 Closed

Description:

Action:
Owner:

Response:

Priority:

Monitoring BPM motion in the feedback system should be considered either in addition or as an alternative 
to achieving very high mechanical stability.

Ferdinand Willeke

5/1/2008 7/7/2008

This option will be used to identify bad local mechanical stability in order to fix the problem at the source.

Finding #: Scheduled Close: Actual Close:Status:F59 Closed

Description:

Action:
Owner:

Response:

Priority:

Most important is the ‘high’ frequency vibration analysis, near the performance limits of the feedback. This 
analysis appears to be properly done and the mitigation is under control.

Ferdinand Willeke

5/1/2008 7/7/2008

We agree with this statement as a correct observation.

Finding #: Scheduled Close: Actual Close:Status:F60 Closed

Description:

Action:
Owner:

Response:

Priority:
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The girder thermal modeling should include the vacuum chamber thermal fluctuations. The Committee 
heard that the nominal temperature increase along the 5 m girder is about 10x the expected stability. With 
many unknown beam-related dissipation terms, and with expected beam intensity fluctuations, the 
temperature of the vacuum chamber will drive thermal instability. ‘Worst-case’ simulations that include 
vacuum chamber temperature instabilities must be done. Vacuum chamber gradients need to be more 
precise and should include RF heating of buttons, scattered synchrotron radiation, temperature gradient 
along the girder from cooling water that is warming up, and temperature changes with beam current.

S. Sharma

5/1/2008 12/6/2007

The girder-magnets model now includes the vacumm chamber.  Heating loads from the BPN buttons and 
from beam scattering will be included in this mode.

Finding #: Scheduled Close: Actual Close:Status:F61 Closed

Description:

Action:
Owner:

Response:

Priority:

User BPM supports need further analysis under conditions mentioned in 4).  The Committee does not 
advise pursuing the steel-aluminum differential compensation support design – these types of schemes 
rarely work as well as hoped for.

S. Sharma

5/1/2008 12/7/2007

A carbon fiber based design is baselined for CD-2.

Finding #: Scheduled Close: Actual Close:Status:F62 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2007-011

Program: CD-2 Cost Estimate Internal Review

Date Performed: 8/15/2007 Date Closed: 12/4/2009

Comments:

More attention needs to be given to the critical path.  Currently, the high level derived schedule shows the 
critical path going through all the pendants.  This is probably not how it will go.  Certainly the completion of 
the first pendant is critical with respect to the start of accelerator equipment installation.  Then, the other 
pendants can be completed until a pendant is needed in FY12 for the installation of the initial beam lines.

Derive critical path from detailed schedule to be sure we are depictin g it correctly.

Richard Grubb

10/26/2007 9/1/2008

Critical path has now been dervied from the details of the schedule.  Funding constraints in early years has 
moved the procurement of the booster out which has put that purchase on the critical path.   Following 
closely is the second critical path, which runs through convntional facilities.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

The third level WBS in conventional facilities seems to be adequate. However, a parameter list needs to be 
created that describes what is required within each element.  The narrative in the WBS dictionary is not the 
natural place to find the detailed quantities and requirements for the technical and conventional facilities.

Marty Fallier to determine how best to describe the parameters list.

Marty Fallier

10/26/2007 6/1/2008

Projectwide Global Parameters document has been created and actively updated.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

It was not clear how systematically the cost estimate has been retailored to match the reduction of beam 
energy from 3.6 to 3.0 GeV.  There will be savings in resizing utilities to a reduced capacity.  For example, 
the third chiller should not be included in the current estimate since that increased capacity is not needed for 
several years after initial operation.

Assure that estimate correctly reflects the reduction in energy from 3.6 to 3.0 eV.

Ferdinand Willeke

10/26/2007 12/4/2007

All 3.6GeV options are now fully removed from the CD2 cost estimate.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

The construction approach to the main ring should be reevaluated.  Funding limitations or "continuing 
resolutions" may require that the main ring be constructed in segments so that installation of components 
may proceed - even at a non optimum rate.

Marty Fallier to determine approach.

Marty Fallier

10/26/2007 4/1/2009

Ring building is being built in segments.  With revised project funding profile, risk of funding limitation has 
been eliminated.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:

Saturday, December 05, 2009 Page 1 of 4



Review Tracking Report (Cont.)

The need for a fully developed 3rd LOB should be considered.  Perhaps an "open format" for that building 
may be appropriate while the subsequent beam lines are being designed.  This allows that internal 
configuration to be arranged based upon experience with the initial beam lines.

Marty Fallier to determine approach.

Marty Fallier

10/26/2007 6/26/2008

Design of LOB has been deferred to 2010 and with 3rd LOB as scope contingency.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

Estimate must be within funding parameter with standard approved overheads.

Complete discussons with Laboratory to finalize approved overheads.

Steve Dierker

10/26/2007 6/26/2008

NSLS-II/Laboratory agreement reached  on overhead rates.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

Alignment of estimate to funding profile.  There does not appear to be a set funding profile from the program 
office, this puts the project cost estimate out of alignment with B/A available.  It also causes much swirl in 
trying to fit the estimate into the perceived profile.   A program profile should be given and aligned with the 
cost estimate.

Once estimate is in place, discuss with Program Office the NSLS-II Proposed Funding profile.  

Steve Dierker

10/26/2007 6/26/2008

Preliminary profile for NSLS-II Project has been set.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

It looks like there are two data bases for the estimate, one in fine detail and the other in Primavera. 
Maintaining two databases with a dynamic baseline estimate looks like too much work.  Is there a way to 
use one database for the estimate?

Refine explanation of the databases used to develop the estimate.

Diane Hatton

10/26/2007 6/26/2008

There are three databases (not two) that are used to develop the estimate.  They are proper and 
necessary.   CD2 review viewgraphs and discussions will be tailored around making sure that this is fully 
explained to the review committees.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

What benefit is the early finish if operational funding is unclear?

Refine explanation of the benefits of early finish.

Jim Yeck

10/26/2007 6/26/2008Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:

Saturday, December 05, 2009 Page 2 of 4



Review Tracking Report (Cont.)

The contingency percentage at 37% appears more political than factual.  Suggest project have firm basis for 
the contingency amount based on risk.  Need to better justify the 37% top down versus the 22% bottoms up.

Complete the bottoms up risk assessment and develop a table that shows how the contingency is 
established based on it.  

Diane Hatton  

10/26/2007 6/26/2008

Risk registry completed and contingency derived from bottoms up risk assessment.  

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

FTE’s are heavy and unattainable in FY 2008.  Suggest more realistic spread of effort.

Review staffing requirements in FY2008.

Diane Hatton

10/26/2007 6/26/2008

Staffing reviewed for FY2008 and made more realistic based on anticipated start dates. 

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

Change control process is too informal.  Needs to be more formalized prior to CD-2.

Complete configuration management plan; begin formal configuration management meetings; hire 
configuration manager.

Chris Porretto 

10/26/2007 6/26/2008

Configuration management plan completed on 10/12/07.  Formal confiuration management meetings begun 
on 10/12/07.   Offer to configuration manager made on 10/25/07.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

Risk management team has to be more formalized.  Risk management team charter needs to be 
considered.

Complete risk management plan; create risk management team charter and begin formalized risk 
management meetings.  

Diane Hatton

10/26/2007 6/26/2008

Risk management plan completed 10/5/07 with  risk management team charter attached.  Forrmal risk 
management meetings begun on 10/11/07.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

Presentations were not consistent as far as numbers were concerned.  Settle on one set of numbers not 
with, with out burden etc.

Establish standard viewgraphs to represent cost. 

Jennifer O'Connor

10/26/2007 6/26/2008

Cost and schedule viewgraphs developed by the Project Controls Group and distributed to all CD2 review 
presenters.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:
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Pre-ops needs more work.  Spares estimate at ~$23.0M appears too high.

Reconsider amount set aside for spares.  Refine pre-operations estimate.

Diane Hatton

10/26/2007 6/26/2008

Preoperations estmate refined to include pre-ops power and a fully detailed list of spares.  Spares estimate 
reduced to $7M direct.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:

Beam-lines still require substantial R&D to achieve required performance and the end-stations have yet to 
be determined by the user community.  These unknown factors could impact the conventional facilities 
design.

Marty and John Hill to evaluate

Marty Fallier

10/26/2007 6/26/2008

Design interface issues have been fully addressed in Title I and Title II drawings.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:

50% Title I conventional facilities estimate level of detail is appropriate at this stage.  General conditions, 
overhead and profit at 15% appears tight.

Marty to evaluate

Marty Fallier

10/26/2007 6/26/2008

Addressed and approved in project baseline.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:

Need to continue to focus on completing cost estimates and aligning data.  Need to freeze requirements.

Freeze requirements and complete cost estimates.

Diane Hatton

10/26/2007 6/26/2008

All data frozen on 10/17/07 for the CD2 reviews.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:

Need to be consistent with estimates, schedules and WBS elements throughout documentation.

Freeze requirements and complete cost estimates so that all documentation can be made consistent.

Diane Hatton

10/26/2007 6/26/2008

All data frozen on 10/17/07 for the CD2 reviews.

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2007-012

Program: Insertion Device Technical Review

Date Performed: 8/20/2007 Date Closed: 9/1/2008

Comments:

Considering the large number of IDs to be built and the planned R&D  subjects, the construction of a 
dedicated ID laboratory seems essential. This remains true even if an important part of the IDs is purchased 
from external companies. It must be designed and structured as early as possible. 

Consider construction of a dedicated ID laboratory.

Toshi Tanabe

11/2/2007 6/26/2008

We plan to build insertion device magnet lab in FY08 and FY09 .  It will eventually be used as insertion 
device magnetic measurement facility.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

It may be very helpful to visit some existing ID laboratories in order to  evaluate the needs in terms of 
modern measuring systems, floor occupancy and infrastructures as well.

Consider visiting  existing ID laboratories.

Toshi Tanabe

11/2/2007 6/26/2008

We plan to visit a few European ID labs in coming years.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

Tracking of IDs - The study needs to be detailed and finalised for all planned devices so that the magnetic 
designs can be optimized with some priority put on DWs and helical undulators.

Consider detailing and finalizing the study.

Toshi Tanabe

11/2/2007 6/26/2008

Preliminary studies have been conducted.  Detailed studies on the effect of IDs will be conducted in coming 
year.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

3PW - the magnetic interaction with the neighbouring dipole needs to be evaluated. This can be done using 
RADIA.

Consider evaluating the magnetic interaction with the neighboring dipole.

Toshi Tanabe

11/2/2007 6/26/2008

Preliminary studies have been conducted.  More studies on magnetic interaction will be done.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:
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SCUs needs substantial R&D to become attractive.

Consider performing R&D on SCUs.

Toshi Tanabe

11/2/2007 6/26/2008

We agree.  No R&D planned

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

it is strongly recommended to limit the type of motors and encoders for the ID gap/phase motions for an 
obvious reason of standardization.

Consider limiting the type of motors and encoders for the ID gap/phase motions

Toshi Tanabe

11/2/2007 6/26/2008

Standardization effort will be made.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

We strongly recommend that the NSLS-II will have the ownership of all technical drawings as its properties.

Consider taking ownership of all technical drawings.

Toshi Tanabe

11/2/2007 6/26/2008

Plan to follow this recommendation.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

Drive System - It is strongly recommended to use servo motors operating in a feed back mode. 

Consider the use of servo motors operating in a feed back mode.

Toshi Tanabe

11/2/2007 6/26/2008

Take into consideration in design.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

Drive System - four moveable rows are recommended for the EPU100.

Consider four movable rows for the EPU100.

Toshi Tanabe

11/2/2007 6/26/2008

Take into consideration in design.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:

Control System - It is strongly recommended to run the storage ring, the undulators and the 
monochromators under the same control system. 

Consider using the same control system to run the SR, the undulators, and the monochromators.

Toshi Tanabe

11/2/2007 12/4/2007

It is likely that EPICS will be used for both ring and beamline control.  There are no plans for different control 
systems.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:
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Dynamic Multipoles - For strong devices (EPU100) the third option is recommended. Flat current sheets are 
glued onto the vacuum chamber

Consider the third option for strong devices.

Toshi Tanabe

11/2/2007 12/7/2007

EPU100 are not part of the baseline. But the advice is well received.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

Tracking of IDs - The impact of the undulators and wigglers on the dynamic aperture has to be studied in 
detail. 

Consider performing studies on the impact of the undulators and wigglers on the dynamic aperture.

Toshi Tanabe

11/2/2007 6/26/2008

Preliminary studies have been conducted.  Detailed studies on the effect of IDs will be conducted in coming 
year.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

To be very attractive, CPMUs must use high remanence/low coercivity NdFeB materials meaning that the 
bake out of the magnetic assembly (100-120 deg C) will not be possible anymore.  This brings a number of 
questions about vacuum compatibility of CPMUs with requirement for electron beam vacuum (again a R&D 
subject).

Consider performing R&D studies on CPMUs.

Toshi Tanabe

11/2/2007 12/4/2007

Advanced materials R&D was conducted in FY07 only.  No other R&D planned.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

CPMUs - the development of a dedicated measuring system is essential for reaching the goal. 

Consider performing R&D studies on CPMUs.

Toshi Tanabe

11/2/2007 12/4/2007

We agree.  No R&D planned.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2007-013

Program: Power Supplies Technical Review

Date Performed: 8/27/2007 Date Closed: 9/1/2008

Comments:

A formal configuration control protocol should be implemented as soon as possible. This should ensure that 
any parameter change is acknowledged and agreed upon in writing by all affected personnel.

G. Ganetis

5/1/2008 12/4/2007

A formal configuration control process is in place.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

Use ppm for specifying the machine performance requirements and bits for specifying the quality of 
electronic components

G. Ganetis

5/1/2008 12/4/2007

Advice taken.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

Magnet design criteria and power supply requirements are closely interrelated.  There needs to be an 
ongong effort of optimizing the requirements for each with respect to the other.

G. Ganetis

5/1/2008 12/4/2007

There has been a strong effort to integrate magnet and power supply design in September 07 which is 
reflected in the PDR.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

A Staff member should be dedicated to investigate and develop the demanding regulating scheme as soon 
as possible.  The effectiveness and reliability of the active filter will need to be tested and validated very 
early in the design cycle.  The control structure should be simplified where possible.  Investigate the power 
supplies built for HERA and CERN and see if they would be applicable to NSLS-II

G. Ganetis

5/1/2008 12/5/2007

Staffing Plans for FY08 include the engineering effort for this task.  Also a prototype is being developed by a 
vendor and will be evaluated in FY08.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:
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 Changing the design to a 24 pulse topology should be considered.

G. Ganetis

5/1/2008 12/5/2007

With the use of an active filter there should be no need for a 24 pulse topology if a scr conveter topology is 
chosen.  The project will be evaluating the use of a switch mode ps for the main dipole circuit.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

Changing the transformer configuration to an extended Delta-Wye should be considered.

G. Ganetis

5/1/2008 12/5/2007

This will be futher evaluated if a scr conveter topology is chosen for the main dipole magnets. 

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

Reconsider the requirement of running the supply to invert and consider using a freewheeling diode across 
the power supply output.

G. Ganetis

5/1/2008 12/5/2007

The main dipole ps will not be required to go into the invert mode and a free wheeling diode will be used.  
This recommendation has been adopted.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

Reducing the order of the passive output filter should be considered.

G. Ganetis

5/1/2008 12/5/2007

This will be considered once the R&D of the active filter is done and we understand the power capabilities of 
it.  Also if a switch mode power converter is used this recommendation is no longer valid.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider adding a current inrush limiter to the Main Dipole power supply.

G. Ganetis

5/1/2008 12/5/2007

This was always part of the baseline design.  It was not shown in the simplified block diagram.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:
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Consider using different power supply topologies for the Main Dipole Power Supply.

G. Ganetis

5/1/2008 12/5/2007

The project will do an evaluation on using a switch mode ps for the main dipole.  This work is planed for FY 
08.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee suggests that the same resolution (18 bit DAC) should be used for the reference value for 
both the quadrupole and the sextupole power supplies.  This will reduce the number of designs required and 
lower the spare parts inventory.

G. Ganetis

5/1/2008 12/5/2007

This recommendation has been incorporated in the baseline design.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

Investigate the requirements for the Fast Global Correctors.

G. Ganetis

5/1/2008 12/5/2007

This is planned for R&D in both the corrector magnets and power supplies. Accelerator Physics is also 
going to review the requirement in FY08.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

Alternative solution, such as splitting functions in the magnets, should be further investigated.

G. Ganetis

5/1/2008 12/5/2007

Accelerator Physics is also going to review the requirement in FY08.  This may also be part of a formal 
value engineering review.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

Investigate whether the supply water temperature can be raised.

G. Ganetis

5/1/2008 12/5/2007

The water temperature range will be investigated during the equipment enclosures R&D in FY 08.  There the 
chilled water to air heat exchanger performance will be measured.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:
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Consider rearranging the proposed rack layout.

G. Ganetis

5/1/2008 12/5/2007

During the R&D testing of the ps system, if there is a problem with the rack layout due to thermal and or 
electrical noise we will address the issue then.  The basic design has all the sub-assemblies grouped 
together to minimize cable lengths that can introduce noise into the ps systems.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:

Investigate if UPS systems are necessary for the control electronics.

G. Ganetis

5/1/2008 12/5/2007

From the experience of the RHIC project, the use of UPS to keep the control operational during small AC 
power disturbances has proved invaluable in diagnosing system problems.  It also allows much faster turn 
around time in the event of a disturbance.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider installing water mats or other water leak detectors in areas with significant water cooling.

G. Ganetis

5/1/2008 12/5/2007

This recommendation will be incorporated in the baseline in FY08.  It has not been incorporated in the 
baseline design as of yet.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider whether a reference magnet is required.

G. Ganetis

5/1/2008 12/5/2007

This recommendation will be evaluated in FY08.  It has not been incorporated in the baseline design.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:

It is strongly recommended to put in place a QA program with a dedicated QA engineer (QA may not be 
his/her only responsibility).

G. Ganetis

5/1/2008 12/5/2007

A very extensive QA program is planned and costed for the ps construction and installation.  The QA 
functions will be distributed within the Electrical Engineering Group and the group leader will have overall 
responsibility.  It is planned to use automated testing for a large amount of ps testing.

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:
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These supplies have to be extremely well designed to obtain the reliability and machine availability required. 
The effort to monitor key power supply parameters and to control their environment is essential to the 
performance of these units and should not be compromised.

G. Ganetis

5/1/2008 12/5/2007

The monitoring of key pHs parameters are part of the baseline design.

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:

Further study is necessary to determine if two DCCTs should be installed in every power supply.

G. Ganetis

5/1/2008 12/5/2007

The corrector ps may be a good candidate to review the need for two DCCT.  During the R&D testing it will 
be evaluated.  This may also be part of a formal value engineering review.

Finding #: Scheduled Close: Actual Close:Status:F21 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider the economic and reliability benefits of a common DC bus for the corrector power converters.

G. Ganetis

5/1/2008 12/5/2007

During the R&D phase it will be evaluated.  There can be issue of cross talk, ground loops, costume 
designs, interlocks with a common DC buss.  This may also be part of a formal value engineering review.

Finding #: Scheduled Close: Actual Close:Status:F22 Closed

Description:

Action:
Owner:

Response:

Priority:

Investigate ways of simplifying the Main Dipole cabling.

G. Ganetis

5/1/2008 12/5/2007

Preliminary design does not show another solution that meets the requirement of not having a continuous 
cable tray in the tunnel and not having any cable tray on the floor.

Finding #: Scheduled Close: Actual Close:Status:F23 Closed

Description:

Action:
Owner:

Response:

Priority:

It is recommend using existing commercially available control hardware/software if possible.  This will 
reduce the engineering effort and avoid unnecessary risks.  The NSLS-II Power Supply Group should visit 
other Laboratories to see how these facilities have addressed this problem.

G. Ganetis

5/1/2008 12/5/2007

Staffing Plans for FY08 include the engineering effort for this task.  Trips to other light sources are planed 
for FY08.

Finding #: Scheduled Close: Actual Close:Status:F24 Closed

Description:

Action:
Owner:

Response:

Priority:
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Investigate how other facilities have optimized their power supply monitoring and interlock systems.

G. Ganetis

5/1/2008 12/5/2007

Staffing Plans for FY08 include the engineering effort for this task.  Trips to other light sources are planed 
for FY08.

Finding #: Scheduled Close: Actual Close:Status:F25 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2007-014

Program: Control Systems Technical Review

Date Performed: 8/30/2007 Date Closed: 9/1/2008

Comments:

The Controls Group should give early attention to developing relational database applications and toolkits 
(APIs, RBD schema, etc), and make them available to all groups early in the project.  This is considered an 
essential step in establishing standardization of RDB and high-level applications. 

Bob Dalesio

5/1/2008 12/7/2007

A data base expert has been hired as the first member of the controls group, which reflects the fact that this 
issue is given considerable attention.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

NSLS-II Project Management should establish and enforce a single integrated naming convention that 
spans all accelerator, facility and beamline technical systems.

Ferdinand Willeke

5/1/2008 12/5/2007

This naming convention is almost completed.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

There should be a comprehensive internal review of the scope of each Controls WBS elements and treaty 
points with other WBS elements to ensure there are no missing items and establish consensus of 
boundaries, requirements, and assumptions. Outcomes should be properly documented and placed under 
configuration control.

5/1/2008 12/5/2007

Requirement Specification Interface process and change control procedure are in place.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

Controls budget estimates should be re-examined to ensure there is adequate effort and M&S allocated and 
to take into account any changes from the review of scope and treaty points.

Bob Dalesio

5/1/2008 12/7/2007

A considerable amount of resources ( $2M) has been added to the controls budget.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:
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Early Controls Group staffing ramp-up should include an experienced controls applications architect.

Bob Dalesio

5/1/2008 12/7/2007

This is exactly what has been done.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee encourages discussions with machine physics and operations personnel on how the 
accelerator will be operated for users and machine studies to ensure appropriate tools and functionality are 
planned and budgeted.

Bob Dalesio

5/1/2008 12/5/2007

Regular consulting takes place, there is no NSLS-II operations group yet, though.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

Continue to involve Controls Group in developing procurement contracts for technical systems.

Bob Dalesio

5/1/2008 12/5/2007

Will do.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

Radiation monitors (“chipmonks”) should be incorporated into the control system so actual dose rates can 
be monitored in the control room and archived.

Ferdinand Willeke

5/1/2008 7/7/2008

Radiation monitors are part of the instrumentation system.  In addition, cheap radiation dose monitors can 
be installed at suspicious locations to identify unexpected  radiation sources.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

The number of nodes and data values anticipated in the shared memory network should be assessed.  The 
committee believes that a single shared memory network may not have the capacity to meet the design goal 
of distributing all data points to all nodes in 50us.

Ferdinand Willeke

5/1/2008 7/7/2008

Assessment has been made and this recommendation has been taken into account in the specification of 
the shared memory data bus system.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:
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It is typical to specify Control System components so there is no more than 50% utilization under nominal 
operating conditions. Similarly, a 50% utilization factor should be applied to orbit feedback system 
components, including latencies and capacity of the shared memory network and orbit feedback processors.

Ferdinand Willeke

5/1/2008 7/7/2008

A 50 % utilization factor has been applied.  This general rule has been met with the planned controls 
network architecture.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

It was noted that NSLS-I operators have a strong preference for "knob" control.

Bob Dalesio

5/1/2008 12/5/2007

Just a comment.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2007-015

Program: Accelerator Physics Review

Date Performed: 9/5/2007 Date Closed: 9/1/2008

Comments:

The committee judges that the performance parameter of a minimum beam life time of 3 hours is the most 
difficult to achieve. Since a shorter beam life time could be compensated for by more frequent top-up and 
still maintain a one percent current stability the committee suggests that the 3 hour beam lifetime 
performance parameter be removed from the baseline parameter goals

Samuel Krinsky

11/5/2007 12/5/2007

Baseline current specification has been set at 300ma which provides increased margin for achieving 3 hour 
Touschek lifetime (as compared with later goal of 500ma).  Lifetime is not specifically included in baseline 
performance specifications.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

There are 6 beam lines that are part of the baseline project. They will both showcase the new capabilities of 
NSLS II as well as provide "workhorse" beams. It is notable that at least two of the six beam lines (the two 
showcase bam lines) would benefit greatly from extended 18 m long insertion straight sections. However, 
these long straight sections are not part of the baseline lattice design. Maybe they should be part of the 
baseline lattice since they are needed for the flagship beam lines.

Samuel Krinsky

11/5/2007 12/5/2007

Extra long straights are being considered to be implemented in the design in a way which preserves high 
symmetry. The corresponding lattice changes are based on the footprint of a 15-fold lattice. Final decision to 
build extra long straights into the initial lattice will depend on further evidence of their usefulness, the 
assessment of the technical difficulties of the extra long insertion devices, clear design criteria for the lattice 
and the beam optics from photon science on compatibility with high performance of the NSLS-II storage 
ring. Status Dec 2007: A design study for extra long straights which are compatible with the present NSLS-II 
footprint has been started. The implementation of such extra long straights can only be decided on if it 
makes sure that the preformance to NSLS-II is not impaired. This is the responisbility of the Accelerator 
Systems Division.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

(We consider here the optics file R3LSBS4 and the data given on slide 3 and 23 of Steve Kramer’s 
presentation as baseline reference. It was not clear to the committee which lattice is the present reference. 
The committee recommends greater coordinated efforts within the optics design team.)

Samuel Krinsky

11/5/2007 12/5/2007

Status Dec 2007: There is now an official project lattice.  Changes to this lattice are made within the formal 
change control sysem.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:
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Providing sufficient on-momentum acceptance for injection seemed rather straightforward, whereas 
providing a dynamic momentum acceptance of 3% appears more challenging.  As a prerequisite, the 
chromatic tune variation for ±3% dp/p has to be confined to an interval <0.5. This has been demonstrated, 
but was on the expense of limiting the (absolute) chromaticities to values of +2, whereas suppression of 
coupled bunch motion will require values of +4.  This implies that a transverse multibunch feedback system 
(TMBFB) has to be part of the baseline machine.

Samuel Krinsky

11/5/2007 12/5/2007

The analysis of the dynamic momentum aperture and in particular the chromatic tune variation for ±3% is a 
subject of instense study. This is the responsibility of the Accelerator Systems Division.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee strongly recommends individual variation of quadrupole strengths (at least to some percent) 
and even of some of the sextupoles.

Samuel Krinsky

11/5/2007 12/5/2007

The baseline design incorporates individual power supplies for all of the quadrupoles.  Certain sextupoles 
within a pentant are planned to be powered in series.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

It is notable that two of the six initial beam lines (the two showcase beam lines) have already identified as 
"candidates for extended straights" of max.18 m length. However, these long straight sections are not part 
of the baseline lattice design.  Also canted undulators were mentioned frequently, which probably also 
require more space. Furthermore, the "Decker distortion", i.e. small kinks and corresponding girder 
movements, to keep dipole radiation away from the beam lines was discussed.  These modifications affect 
the lattice footprint (geometry, circumference, periodicity) and the question may be asked, if those features 
should be included in the initial design, where they come free or at least much cheaper than as later 
modifications - if possible then at all considering substantial radio frequency changes due to circumference 
modifications and conflicts with tunnel walls.

Samuel Krinsky

11/5/2007 12/5/2007

The issue of extra long straights was addressed in item F03.  A preliminary study of canting of the damping 
wigglers has been carried out and reported on at the CD-2 review.  The project has decided to utilize Decker 
distortion for all of the undulators in the short straight sections.  The present plan is to implement the Decker 
distortion at the time of installation of the insertion device.  This was also presented at the CD-2 review. 

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee endorses the implementation of stable user BPMs which are located at the beginning and 
the end of a straight section in order to precisely define position and angle in the center of the ID. 

Samuel Krinsky

11/5/2007 12/5/2007

The design of the stable user BPMs is considered a very high priority and the mechanical design is 
underway.  This was presented at the CD-2 review.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:
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It is endorsed that a skew quadrupole scheme is foreseen to compensate for betatron coupling and vertical 
dispersion. It should be elaborated and shown that the desired local coupling stability can be achieved in the 
presence of realistic lattice and ID errors.

Samuel Krinsky

11/5/2007 12/5/2007

The requirements for the skew quadrupole magnets and power supplies have been determined.  More 
detailed analysis will be carried out once other higher priority issues are resolved.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee was pleased to hear of a workshop on Photon BPM’s and recommends participation also 
from diagnostics groups working on FELs to allow a better comparison of technologies. The Decker 
configuration should be then considered in the light of new information and performance of novel photon 
BPM’s. If adopted it should be included from day one.

Samuel Krinsky

11/5/2007 12/5/2007

The decision has been made to organize a workshop on Photon BPMs.  As stated in response to item F06, 
we plan to implement Decker distortion for the undulators in the short straights at the time of their 
installation.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:

The booster lattice is based on a combined function dipole, which promises low-emittance and easy 
injection into a storage ring of small aperture. ASP (Australia) has such lattice, which is reported to give 
good performance, but presently have an unspecified problem with injection efficiency. The NSLS-II project 
should follow up on this particular problem.  Note that NSLS booster has added extra independent 
quadrupole family magnets for extra tunability, which is a good thing.

Samuel Krinsky

11/5/2007 12/5/2007

We plan to gain as much as possible from the experience of the ASP injection team.  The design of the 
NSLS-II injector has several improvements over the ASP system including a higher energy linac (200MeV 
rather than 100MeV) and the mentioned extra independent quadrupoles for tunablility.  This was discussed 
at the CD-2 review.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

For some members of the committee a repetition rate of 1 Hz rep rate was felt too low to provide sufficient 
average charge for top-up in case of an occasional (say, temporarily unexplained) drop in lifetime, or for a 
fall-back single-bunch injection if multibunch premodulation filling stopped working for some reason. An 
injection repetition rate of 3 Hz was suggested by the committee.

Samuel Krinsky

11/5/2007 12/5/2007

Our analysis indicates that 1 Hz operation of the booster will be sufficient.  Of course, 3 Hz capability would 
provide increased margin but we have determined that the increase in cost required for 3 Hz is prohibitive.  
Therefore, the project has decided to specify 1 Hz operation for the booster.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:
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We suggest to make sure that an applied current modulation in the injector beam doesn't have a negative 
impact on BPM functioning in the linac or booster.

Samuel Krinsky

11/5/2007 12/5/2007

Care will be taken in the design of the BPMs for the injector to assure that the position measurements are 
sufficiently insensitive to current modulation.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

At 1 nm rad emittance, ion instability may become noticeable (the committee thought of this only after the 
close-out). Perhaps this should be explored: find filling patterns for destabilization, plan clearing electrodes, 
plan for cures like beam shaking, etc.

Samuel Krinsky

11/5/2007 12/5/2007

A preliminary analysis of the fast ion instability indicated that feedback on the vertical motion may be 
required.  A transverse feedback system is already included in the baseline design to address the coupled 
bunch instability due to resistive wall Impedance in the small gap undulator chambers.  This was presented 
at the CD-2 review.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee believes that heat load from the beam-induced surface current on cryogenic permanent-
magnet undulators may be non-trivial. This should be investigated if not done already.

Samuel Krinsky

11/5/2007 12/5/2007

Since cryogenic undulators are not included in the baseline design, analysis of the heat load from beam-
induced surtace current will be addressed in a future R&D project and not as part of the construction project.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:

Touschek effect will dominate the lifetime and with it the layout of the top-up injector. Even with 3rd 
harmonic cavities in place, a lifetime of 3 hours requires 3% momentum acceptance (MA). This is a crucial 
design issue! Presented simulations of Touschek lifetime simulations give rise to concerns, since the MA 
eventually appears to be closer to 2% than to 3%. The case that the real lifetime may be lower than 
expected has to be taken into account considering the consequences for the injector performance. In 
particular this supports our proposal to consider a higher repetition rate.

Samuel Krinsky

11/5/2007 12/5/2007

The impact of the Touschek lifetime on the requirements for the injector is of great importance and is under 
intense study.  As noted in our response to item F11, we have decided that the increase in cost for 3 Hz 
booster operation is prohibitive.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:
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Simulations were only 2.5D (i.e. using fixed dp/p) but apart from that rather complete including 
misalignments and orbit correction, magnet multipole errors, insertion devices, apertures, coupling 
suppression and excitation of a dispersion wave to increase vertical emittance.  Further calculations should 
use the full 3D model and analyze the loss mechanism in detail in order to disentangle the various effects 
and find clues for improvements. Also a large number of machines with different error seeds need to be 
studied.

Ferdinand Willeke

11/5/2007 12/4/2007

In general, all NSLS-II particle tracking calculations are performed for 3 degrees of freedom, which does not 
mean that as a first step 2.5 degrees of freedom calculations have been performed.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:

The new development of NEG-coated vacuum chamber systems seems most promising in the context of 
synchrotron radiation storage rings, since long, extruded Al NEG-coated ID chambers have been in 
operation for years without reactivation at several laboratories. NEG-coated chambers are used in the 
quadrupole sections at Soleil and a dipole chamber consisting of a NEG-coated bent cupper tube put in the 
MAX II is currently evaluated.  The committee encourages the NSLS-II team to study this technology too 
and find out the impact of it on economy and performance of the vacuum system.

Ferdinand Willeke

11/5/2007 12/4/2007

This has been studied.  While there are some advantages, NEG coating is not considered necessary.  NEG 
coated chambers are still relatively new and the operational experience is limited.  NEG coated chambers 
therefore impose a certain technical risk.  NEG coating is not yet fully commercialized and there is a 
considerable vendor risk associated with the use of NEG coating.  For this reason, NEG coating is not part 
of the NSLS-II baseline.  As a value engineering option, it is considered for ID chambers.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:

The baseline machine parameters give a single bunch current of 0.5 mA and a peak current of 33 A for 
bunches that are not lengthened. A first analysis of collective effects showed that for reasonable 
impedances of the well-tapered vacuum chamber (Z/n ~ 0.4 Ohm) the baseline beam is stable against both 
longitudinal and transverse collective effects except for the transverse coupled bunch instability. The need 
to maintain a large momentum acceptance of about 3% requires that the linear chromaticity is kept small 
and therefore a transverse coupled bunch feed-back system is required as part of the baseline 
configuration. Performance requirements or a hardware design of such a damper were not presented to the 
Committee. Also these initial stability estimates and impedance estimates should be followed up with more 
detailed calculations.

Ferdinand Willeke

11/5/2007 12/4/2007

Transverse damper is part of the baseline.  Impedance calulations are continuously refined.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:

The remaining vibrations and power supply variations are planned to be corrected with a feedback system 
using dipole corrector magnets. For this purpose the power supplies for correctors require both high 
accuracy (1 ppm) and high bandwidth (up to 1 kHz). The two functions should be separated into a slow but 
accurate (100 ppm) system and a fast but weak correction system. 

Ferdinand Willeke

11/5/2007 12/4/2007

This is being studied at present.  A decision will be made about this depending on the results of this study.

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee also endorses the developments of the undulator laboratory.

Ferdinand Willeke

11/5/2007 12/4/2007

In baseline.

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee endorses the choice of variable gap damping wigglers and recommends a technical study 
for the most suitable method to open the gap. 

Ferdinand Willeke

11/5/2007 12/4/2007

DW wigglers are designed for an open gap mode.

Finding #: Scheduled Close: Actual Close:Status:F21 Closed

Description:

Action:
Owner:

Response:

Priority:

There are 6 beam lines that are part of the baseline project. They will both showcase the new capabilities of 
NSLS II as well as provide "workhorse" beams.  As mentioned above, the extended straight option for two of 
these beam lines is not part of the baseline design, which should be reconsidered. At least an evaluation 
should be made on the impact of re-configuring the accelerator for longer straight sections at a later date 
(i.e., during machine operation).

Ferdinand Willeke

11/5/2007 12/4/2007

Extra long straights are being designed, their impact on beam stability will be evaluated as soon as the 
designs become available.  Only after sufficient stability can be assured, can a decision on early operations 
can be made.

Finding #: Scheduled Close: Actual Close:Status:F22 Closed

Description:

Action:
Owner:

Response:

Priority:

The effect of IDs on beam lifetime (momentum aperture) and inclusion of errors still needs to be done. The 
intrinsic non-linearities of the insertion devices cannot be corrected with local corrector magnets but have to 
be either corrected within the 3D field of the insertion device or corrected globally with the chromaticity and 
harmonic sextupoles. The latter should be done soon.

Ferdinand Willeke

11/5/2007 12/4/2007

ID accomodation in the lattice is a strong and on-going effort which is a very prominent item in the 
accelerator physics workplan.

Finding #: Scheduled Close: Actual Close:Status:F23 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2007-016

Program: Comprehensive Design Review

Date Performed: 9/11/2007 Date Closed: 12/4/2009

Comments:

Deepen the analysis of the impact of staffing shortage on the overall project schedule.

Consider the potential schedule risk associated with not being able to proceed with the required ramp-up in 
staff from design to construction to operations.

Diane Hatton

11/5/2007 11/5/2007

Staffing plans have been refined, and staffing ramp-up risks have been identified in the risk registry.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider collaborating with other institutions as a way to augment staff in key areas quickly.

Consider collaborating with other institutions as a way to augment staff in key areas quickly.

Steve Dierker

11/5/2007 11/5/2007

The NSLS-II vacuum group is already collaborating with the APS vacuum group, and additional 
opportunities for collaboration will be considered.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

A plausible (not detailed or fully accurate at this stage) staffing plan for the life of the project should be 
developed. The benefits and needs, if any, for recommendation 2 will become more obvious by doing this.

Consider developing a staffing plan for the life of the project

Diane Hatton

11/5/2007 11/5/2007

Project-wide staffing plans have been developed, and cover the life of the project into operations.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

Make a detailed scheduling of design review meetings with the relevant people before launching any major 
procurement.

Consider making a detailed scheduling of design review meetings with the relevant people before launching 
any major procurement.

Ferdinand Willeke

11/5/2007 11/5/2007

Design reviews to be scheduled and conducted during detail design.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:
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Reconsider the division of responsibilities between accelerator and conventional facility divisions.

Reconsider the division of responsibilities between accelerator and conventional facility divisions, especially 
regarding responsibility for the de-ionized water system and the interface to "house" water.

Steve Dierker

11/5/2007 11/5/2007

We believe the current division of work scope is reasonable. Interface managers of conventional facilities 
and accelerator systems work closely together to make sure interfaces are well defined and managed.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

Look carefully for places where HOM power could be trapped and develop mitigation techniques.

Consider HOM power traps, and mitigation techniques.

Sam Krinsky

11/5/2007 11/5/2007

Extensive modeling of impedance and HOM issues have been carried out.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

NSLS-II staff should try to work proactively with industry to see if the project needs for bpm resolution can 
be met. The proposed workshop is good idea as a way of developing and documenting the need for such 
performance.

Consider working proactively with industry to see if required BPM resolution can be met.

Ferdinand Willeke

11/5/2007 11/5/2007

Workshop on high resolution x-ray bpms is planned for FY08.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

Evaluate and document the need for an abort system. If it is needed, provide a location in the lattice for it 
and design the required hardware and beam dump.

Consider evaluating and documenting the need for an abort system.

Ferdinand Willeke

11/5/2007 12/4/2007

Evaluation of abort system is underway. So far no urgent need of an abort system has been identified. More 
precise calculations (using FLUKA) are planned to be carried out to confirm the available analysis.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

The consequences of top-up injection with degraded performance should be assessed and remedies should 
be investigated together with the  experimental Facilities Division.

Consider investigating the consequences of top-up injection.

Ferdinand Willeke

11/5/2007 12/4/2007

Analysis of the impact of top-up injection with degraded performance is part of the top-off safety study which 
is being performed.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:
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The need for spare cavities for the storage ring should be assessed, especially considering the implications 
of catastrophic contamination of the SC cavities.

Consider the need for spare cavities for the storage ring.

Jim Rose

11/5/2007 12/4/2007

One spare SC RF cavity is planned in the base project scope. Spare inventory has been assessed in a 
systematic way. This is documented.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

Since the 3rd harmonic cavity is required at the start of operation, work needs to be done to confirm the 
baseline design choice, and the means (financial, internal manpower) to procure that system.

Consider the requirements and means the 3rd harmonic cavity.

Jim Rose

11/5/2007 12/4/2007

Landau cavity is part of NSLS-II baseline.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

Estimation of the SR power into the SC cavity should be made.  The SR power from the bending magnet 
hits the edge of the taper section and heats it up. This causes outgassing and discharging in the cavity. To  
void this problem, shielding masks should be designed.

Consider estimating the SR power into the SC cavity, and the use of shielding masks.

Ferdinand Willeke

11/5/2007 7/7/2008

Shielding masks are planned as part of the RF straight section vacuum system.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

On the cryogenics, not only the refrigeration capacity but the cooldown procedure should be considered 
carefully. It would be helpful if the cavities could be warmed up and cooled down independently.

On the cryogenics, consider not only the refrigeration capacity but the cooldown procedure.

Jim Rose

11/5/2007 12/4/2007

Various modes of operation such as cool-down, warm up are taken into account in the layout of the 
cryogrenic system.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

The relationship between the schedule of the RF R&D and the total project schedule should be made clear.

Consider clarifying the relationship between the schedule of the RF R&D and the total project schedule.

Jim Rose

11/5/2007 12/4/2007

R&D on power sources have to be completed before the contract for RF power sources is awarded.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:
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The long-term stability of this rigid support has to be shown. Any influence of the girder transport methods 
on maintaining accurate magnet positions has to be mitigated.

Consider studies to determine the effect of girder transport on magnet positions.

Sushil Sharma

11/5/2007 12/4/2007

This is part of the R&D program on girders and magnets.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:

Extensive alignment, vibration and thermal tests of the complete girder system have to be performed.

Consider performing  alignment, vibration, and thermal studies of the complete girder system.

Sushil Sharma

11/5/2007 12/4/2007

Studies of the girder system are planned and are well underway.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:

Despite the very tight time schedule, prototype magnets of each type should be built and measured to prove 
the required field quality over the dynamic range of excitation before mass production starts.

Consider building and testing prototype magnets of each type.

Sushil Sharma

11/5/2007 11/5/2007

Plans exist to build prototype magnets of each type, and are included in the project schedule.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:

High current densities, up to 10 A/mm2 in the magnet coils, are not recommended to avoid local heating of 
the magnet yoke and problems with water circuits.

Consider not  using high current densities, up to 10 A/mm2 in the magnet coils.

Ferdinand Willeke

11/5/2007 12/4/2007

This has been discussed but has never seriously been considered to be baselined.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider the vibrations that could be caused by water-cooling circuits on individual quadrupole and 
sextupole magnets.

Consider the vibrations that could be caused by water-cooling circuits on individual quadrupole and 
sextupole magnets.

Sushil Sharma

11/5/2007 12/6/2007

Water flows will be kept below 2 m/s to minimize flow-induced vibration levels.  Vibrations tests on the girder-
magnets assembly will include flow induced vibrations.

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:
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Consider using a switching type power supply for the dipole string. Switchers are less susceptible to tripping 
on line fluctuations, they avoid introducing line noise and minimize noise on the magnets, and they allow 
broader and width regulation.

Consider using a switching type power supply for the dipole string.

George Ganetis

11/5/2007 12/4/2007

This is already part of an ongoing value engineering process.

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:

Establish a schedule of design reviews for the various kinds of supply to be procured as well as for the cable 
plant design.

Consider establishing a schedule of design reviews for the various kinds of supply to be procured as well as 
for the cable plant design.

Ferdinand Willeke

11/5/2007 12/5/2007

There will be various ongoing internal reviews.

Finding #: Scheduled Close: Actual Close:Status:F21 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider including TiN coating of the beam channel in the design.

Consider including TiN coating of the beam channel in the design, as a means of reducing secondary 
emission.

Dick Hseuh

11/5/2007 11/5/2007

TiN coating of the beam channel was considered, but not selected due to uncertainty of the presence of e-
clouds.

Finding #: Scheduled Close: Actual Close:Status:F22 Closed

Description:

Action:
Owner:

Response:

Priority:

Establish a schedule of design reviews for the various vacuum components to be designed and built.

Consider establishing a schedule of design reviews for the various vacuum components to be designed and 
built.

Ferdinand Willeke

11/5/2007 11/5/2007

Design reviews to be scheduled and conducted during detail design.

Finding #: Scheduled Close: Actual Close:Status:F23 Closed

Description:

Action:
Owner:

Response:

Priority:

Wakefield heating of the various absorbers could become a critical issue and they should be included into 
the impedance budget.

Consider including Wakefield heating of the various absorbers in the impedance budget.

Sam Krinsky

11/5/2007 12/4/2007

Component heating and impedance budget are two different effects. Component heating is in the process of 
being evaluated for each component.

Finding #: Scheduled Close: Actual Close:Status:F24 Closed

Description:

Action:
Owner:

Response:

Priority:
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Develop a robust bellows design, considering dust generation and HOM power.

Consider dust generation and HOM in the design of the bellows.

Dick Hseuh

11/5/2007 12/4/2007

Bellows design is a priority issue for the vacuum group.

Finding #: Scheduled Close: Actual Close:Status:F25 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider BPM position reproducibility after bake-out.

Consider tests to determine BPM position reproducibility after bake-out.

Dick Hseuh

11/5/2007 11/5/2007

Testing to be conducted using APS vacuum chamber.

Finding #: Scheduled Close: Actual Close:Status:F26 Closed

Description:

Action:
Owner:

Response:

Priority:

Prioritize the diagnostics that are essential from day 1 to achieve the commissioning of the 3 accelerators 
(Linac, Booster and Storage Ring).

Consider prioritizing the diagnostics that are essential from day 1 to achieve the commissioning of the 3 
accelerators (Linac, Booster and Storage Ring).

Om Singh

11/5/2007 11/5/2007

A prioritized list of day 1 diagnositcs has been developed.

Finding #: Scheduled Close: Actual Close:Status:F27 Closed

Description:

Action:
Owner:

Response:

Priority:

Clarify with the Experimental Facilities Division the requirement for 1% filling uniformity, as well as the bunch 
purity requirement in the time-structure mode.

Consider clarifying with the Experimental Facilities Division the requirement for 1% filling uniformity, as well 
as the bunch purity requirement in the time-structure mode.

Ferdinand Willeke

11/5/2007 5/22/2009

The discussion beetween the ASD and XFD interface managers has taken place and has been documented.

Finding #: Scheduled Close: Actual Close:Status:F28 Closed

Description:

Action:
Owner:

Response:

Priority:

Optimize the design of the BPM buttons with respect to the RF power that will be deposited inside the feed-
throughs, which could result in overheating.

Consider optimizing the design of the BPM buttons with respect to the RF power that will be deposited 
inside the feed-throughs.

Ferdinand Willeke

11/5/2007 12/7/2007

BPM button design is being optimized. The required labor is planned and has been included in the cost 
estimate. The effort has started.

Finding #: Scheduled Close: Actual Close:Status:F29 Closed

Description:

Action:
Owner:

Response:

Priority:
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The number of FTEs stated to develop the control system seems to us to be inadequate. There will be 
conflicting requirements of resources between the accelerator and experimental division as commissioning 
time approaches.

Consider man-power estimates for control system development.

Ferdinand Willeke

11/5/2007 11/5/2007

Man-power estimates for control systems have been reconsidered, and are deemed adequate for the project 
scope.

Finding #: Scheduled Close: Actual Close:Status:F30 Closed

Description:

Action:
Owner:

Response:

Priority:

There should be clear definitions of what is absolutely required on the control system to start the 
commissioning of the 3 accelerators.

Consider the requirements for the control system to start the commissioning of the 3 accelerators.

Ferdinand Willeke

11/5/2007 12/4/2007

There is a clear answer to this request: The full functionality of the control system is needed during 
commissioning while many options are less important during routine operation.  Therefore, full functionality 
of the control system is required for commissioning.

Finding #: Scheduled Close: Actual Close:Status:F31 Closed

Description:

Action:
Owner:

Response:

Priority:

The review committee supports the principle of variable gap for damping wigglers. It will ease Day 1 
commissioning and will enable going back to the bare lattice later on.

Toshi Tanabe

11/5/2007 12/4/2007

The damping design will allow operation with an opened gap.  A variable gap is not planned because of 
increased nonlinearities since pole width is matched to gap height.  No extra resources are availble to make 
the DW gap extra wide to allow for partially closed gap operation.

Finding #: Scheduled Close: Actual Close:Status:F32 Closed

Description:

Action:
Owner:

Response:

Priority:

Implement an ID lab as soon as possible to start the R&D program.

Consider construction of a dedicated ID laboratory.

Toshi Tanabe

11/5/2007 11/5/2007

We plan to build insertion device magnet lab in FY08 and FY09 .  It will eventually be used as insertion 
device magnetic measurement facility.

Finding #: Scheduled Close: Actual Close:Status:F33 Closed

Description:

Action:
Owner:

Response:

Priority:

Clarify with the Experimental Facilities Division the ID specifications (period, gap, flux, energy range,..) 
taking into account the technical specifications of  the beamlines (defining slits, power load,..).

Clarify with the Experimental Facilities Division the ID specifications.

Ferdinand Willeke

11/5/2007 12/4/2007

ID specifications have been specified.  This is documented in the global parameters database.

Finding #: Scheduled Close: Actual Close:Status:F34 Closed

Description:

Action:
Owner:

Response:

Priority:
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A detailed plan for implementation, function, testing, and administrative controls of the PPS should be 
thoroughly reviewed in the near future, taking into consideration the specific requirements of the top-up 
injection.

Consider a detailed plan for implementation, function, testing, and administrative controls of the PPS

Scott Buda

11/5/2007 11/5/2007

A detailed technical review of the accelerator safety systems was completed in September 2007.

Finding #: Scheduled Close: Actual Close:Status:F35 Closed

Description:

Action:
Owner:

Response:

Priority:

Don’t use the dipole power supply as a second beam abort device in addition to the RF. This may require a 
long time to recover stable beam  conditions. At other places, either a gate valve or a beam killer is inserted, 
some quadrupole power supplies are tripped, or a beam abort system is  implemented.

Consider not using  the dipole power supply as a second beam abort device in addition to the RF.

George Ganetis

11/5/2007 12/4/2007

Dipole circuit turn off is not required and was never planned (has only been discussed).

Finding #: Scheduled Close: Actual Close:Status:F36 Closed

Description:

Action:
Owner:

Response:

Priority:

Alternative solutions to the differing floor heights should be considered, such as concrete pedestals for the 
girder sections alone. The 1-meter below-beam allowance will constrict insertion device options and drive up 
costs in this  area.

Consider alternative solutions to the differing floor heights, such as concrete pedestals for the girder 
sections alone.

John Hill

11/5/2007 11/5/2007

The floor height of the tunnel in the front end area has been set equal to that of the experimental floor.

Finding #: Scheduled Close: Actual Close:Status:F37 Closed

Description:

Action:
Owner:

Response:

Priority:

The benefits of out-sourcing beamline construction (rapid response, multiple ideas, cost competition) should 
be weighed carefully with regard to standardization of technical systems and full utilization of facility staff. At 
this point each beamline seems to have invented its own design process and its own cost basis without 
oversight as to commonality and scale. The committee feels strongly that standardization will be extremely 
important to achieve overall project cost containment and minimize maintenance and operational costs 
(spares, staff training, documentation, etc.). In addition, the long term benefits of operation and 
maintenance should be considered at this early stage.

Consider how out-sourcing of the beamlines may adversely affect standardization of components and 
control systems.

John Hill

11/5/2007 11/5/2007

Standardization of beamline components will be done where appropriate.

Finding #: Scheduled Close: Actual Close:Status:F38 Closed

Description:

Action:
Owner:

Response:

Priority:
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Availability of limited emergency power backed by UPS to each beamline is essential to maintain key 
elements of the beamlines.  Investment in much larger UPS systems for critical beamline and computing 
facilities should therefore be considered. It is more cost effective to include this in the original Conventional 
Facilities planning than to add it later on a case-by-case basis.

Consider the use of a much larger UPS systems for critical beamline and computing facilities.

Andy Broadbent

11/5/2007 5/15/2008

NSLS-II has discussed this issue extensively and has concluded that a mid-sized distributed UPS systems 
will be employed to serve the beamlines in the experimental facilities.  Each such UPS will serve beamlines 
in a pentant in a fashion very similar to the accelerator systems.

Finding #: Scheduled Close: Actual Close:Status:F39 Closed

Description:

Action:
Owner:

Response:

Priority:

Keeping the SR tunnel and experimental floor temperatures within a few degrees will help minimize thermal 
instability between these systems. Maintaining both a few degrees cooler than the planned 25.5/23.8 C 
would improve equipment longevity and the personnel work environment. The relative humidity should also 
be evaluated in these decisions as it impacts certain experiments as well as personnel comfort.

Consider maintaining the SR tunnel and experimental floor temperatures a few degrees cooler than the 
planned 25.5/23.8 C, in order to improve equipment longevity and the personnel work environment.

Andy Broadbent

11/5/2007 9/28/2008

Proper designs have been incorporated in the SR tunnel and ring building designs to improve temperature 
stability and uniformity.

Finding #: Scheduled Close: Actual Close:Status:F40 Closed

Description:

Action:
Owner:

Response:

Priority:

An integrated approach across the whole facility should be taken for the controls, data acquisition, and 
safety interlock systems. In addition, the computing needs for the beamlines have to addressed early on. 
Specifically the benefits of centralizing the data storage and archiving should be weighed in. In this regard 
the availability of data between beamlines can be an important issue for centralization. As EPICS is the 
control system of choice, there should be complete transparency between the controls for the beamline, the 
accelerator, and, if possible, the conventional facilities.

Consider an integrated approach across the whole facility for the controls, data acquisition, and safety 
interlock systems. Include also, the computing needs for the beamlines.

Steve Dierker

11/5/2007 9/18/2008

We agree with this recommendation.  A single controls group has been established to promote 
centralization and standardization.

Finding #: Scheduled Close: Actual Close:Status:F41 Closed

Description:

Action:
Owner:

Response:

Priority:

Separating the hard x-ray XPCS and coherent diffraction beamlines by putting them on different undulator 
ports will give them full independence and eliminate the concerns of having the two transport pipes in close 
proximity. The scientific impact of these two programs is significant and may warrant the additional cost of 
dedicating an extra port and the additional financial burden of undulator, front end and FOE. (~$2-3M). In 
addition, given the risks of splitting the beam using mirrors, the cost savings of sharing an insertion device 
and front end do not seem justified.

Consider separating the hard x-ray XPCS and coherent diffraction beamlines by putting them on different 
undulator ports.

John Hill

11/5/2007 11/5/2007

The coherent diffraction portion of the beamline has been removed from the current beamline scope. It will 
be pursued as a separate future beamline.

Finding #: Scheduled Close: Actual Close:Status:F42 Closed

Description:

Action:
Owner:

Response:

Priority:

Saturday, December 05, 2009 Page 9 of 12



Review Tracking Report (Cont.)

The medium-energy (7-30 keV) powder diffraction beamline would probably be served better by a bending 
magnet and 3-pole wiggler rather than by a damping wiggler. There is an opportunity to optimize the powder 
diffraction beam line for the energy range above 40 keV using transmission focusing optics.  Experience at 
the APS is that such a beam line would be highly desirable. Given the ease with which lower energy powder 
diffraction needs can be met with one of the 3-pole wiggler beam lines, there is a strong case to be made for 
not adding complexity to the powder diffraction line by including the lower-energy capability.

Consider the use of a bending magnet and 3PW vs a damping wiggler for the medium-energy powder 
diffraction beamline.

John Hill

11/5/2007 7/7/2008

This recommendation has been followed.  The wiggler powder beamline will focus on high x-ray energies 
above 50 keV, with the expectation that the lower energies will ultimately be serviced by three-pole wigglers 
and bending magnet beamlines.

Finding #: Scheduled Close: Actual Close:Status:F43 Closed

Description:

Action:
Owner:

Response:

Priority:

The use of a damping wiggler as a source in the initial phase should be carefully weighed. Unless the 
science requires the higher energies and the high brilliance, it might be advisable to make use of a 3-pole 
wiggler source for early operation. This has an added advantage of allocating resources, in terms of not 
handling all the challenges at the same time. If, after  consideration, a damping wiggler source is still 
justified, a thorough thermal  analysis of how the optics will handle such a source is needed.

Consider the use of a damping wiggler vs a 3PW for early operation.

Qun Shen

11/5/2007 9/28/2008

One of the original damping wiggler beamlines for x-ray spectroscopy was not selected as a project 
beamline.  Thus the heat load problem has been alleviated.  The only damping wiggler beamline in the 
project baseline is the high-energy powder diffraction beamline where x-rays of >30 keV will be used.  These 
decisions have been by the construction readiness review in early September 2008.

Finding #: Scheduled Close: Actual Close:Status:F44 Closed

Description:

Action:
Owner:

Response:

Priority:

Prioritization for constructing the Nanoprobe and Inelastic Scattering beamlines should include the 
necessary mechanical and technical support. These beamlines are beyond the current state-of-the-art and 
will require long-term R&D. Each of the beamlines should have its own set of goals, milestones, and metrics 
to maintain focus and momentum. Each beamline will need cost containment that can only be done in 
concert with economies of scale achieved by sharing non-recoverable engineering design with other facility 
beamlines. In particular, strong leadership will benefit the hard x-ray nanoprobe beamline design in reaching 
the ambitious project goal of 1 nm resolution.

John Hill

11/5/2007 7/7/2008

The organizational structure for the division has been changed so that the R+D and the beamline occur 
under the same group leader.  For inelastic scattering, this is Yong Cai.  A search is presently underway for 
the nanometer group leader.  By combining the R+D and beamline groups in this way, the R+D gets a very 
clear focus and milestones and schedules have been established.

Finding #: Scheduled Close: Actual Close:Status:F45 Closed

Description:

Action:
Owner:

Response:

Priority:
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Accelerator and experimental facilities should develop a common technical specification for a centrally 
supported process water system designed and built by conventional facilities.

Consider a common technical specification for a centrally supported process water system, to be designed 
and built by conventional facilities.

Marty Fallier

11/5/2007 9/10/2008

The process water system has been centralized in a system designed and constructed by Conventional 
Facilities.  ASD however does retain control of design and construction of this system between the service 
building and the applicable accelerator components. Conventional facilities mechanical engineers work 
closely with ASD on the design, specification and construction of this system.

Finding #: Scheduled Close: Actual Close:Status:F46 Closed

Description:

Action:
Owner:

Response:

Priority:

The approach to effective identification and resolution of interface issues, and how they will incorporate the 
project priorities to meet performance goals, should be clarified. In particular, the staff training (and 
expectations) to use the proposed on-line database WBS tracking system was not discussed.

Consider staff training needs to use the proposed on-line database WBS tracking system.

Erik Johnson

11/5/2007 9/1/2008

Project has ongoing training.

Finding #: Scheduled Close: Actual Close:Status:F47 Closed

Description:

Action:
Owner:

Response:

Priority:

A common set of measurement units and coordinates should be adopted by all facilities at the earliest 
opportunity.

Consider adopting a common set of measurement units and coordinates across the project.

Steve Dierker

11/5/2007 9/1/2008

Engineering and design will be supported by an integrated engineering and design teams for entire project.

Finding #: Scheduled Close: Actual Close:Status:F48 Closed

Description:

Action:
Owner:

Response:

Priority:

A consistent system for survey and alignment of both the storage ring and beamlines should be adopted.

Consider adopting a consistent system for survey and alignment of both the storage ring and beamlines.

Steve Dierker

11/5/2007 9/1/2008

Engineering and design will be supported by an integrated engineering and design teams for entire project.

Finding #: Scheduled Close: Actual Close:Status:F49 Closed

Description:

Action:
Owner:

Response:

Priority:

A detailed schedule for effective hiring and utilization of staff to meet the performance objectives is needed.

Consider generating a detailed plan/schedule for hiring new staff and utilizing exting staff.

Diane Hatton

11/5/2007 11/5/2007

Project-wide staffing plans have been developed, and cover the life of the project into operations.

Finding #: Scheduled Close: Actual Close:Status:F50 Closed

Description:

Action:
Owner:

Response:

Priority:
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The plan to maintain staffing continuity through the Construction phase to the Operations phase should be 
clarified.

Consider clarifying plan for staffing through construction to operations.

Diane Hatton

11/5/2007 11/5/2007

Project-wide staffing plans have been developed, and cover the life of the project into operations.

Finding #: Scheduled Close: Actual Close:Status:F51 Closed

Description:

Action:
Owner:

Response:

Priority:

A detailed plan for developing the future Beamline Access Teams and Partner Users should be articulated. 
This is essential to encourage productive, long-term scientific programs for NSLS-II.

Consider developing a detailed plan for developing the future Beamline Access Teams and Partner Users.

John Hill

11/5/2007 11/5/2007

The principles of our approach for developing future beamlines  has been developed, endored by our 
advisory committees, agreed to by DOE, and communicated to the user community. 

Finding #: Scheduled Close: Actual Close:Status:F52 Closed

Description:

Action:
Owner:

Response:

Priority:

Complete a standalone, controlled, facility design criteria/technical parameter requirements document, 
approved and accepted by all divisions, prior to the CD-2 review. This document should include the basis of 
design, including a list of design limits for flow velocities, pressure drops, materials of construction, diversity 
factors, electrical load requirements, etc.  This should be a living document that is maintained and updated 
and will act as a vehicle to insure uniformity of the design for all Mechanical Electrical Plumbing (MEP) 
systems.

Marty Fallier

11/5/2007 11/5/2007

A Global Requirements Document and a Global Parameters List have been released, and are under 
baseline control.

Finding #: Scheduled Close: Actual Close:Status:F53 Closed

Description:

Action:
Owner:

Response:

Priority:

Complete the title I design drawings to bring the level of detail up to that required for pricing and the 
commencement of the title II design. This includes the central plant upgrades (chilled water and electrical), 
which need to be at the same level of design and specification as the rest of the conventional facilities prior 
to the CD-2 review for the purposes of obtaining accurate cost and schedule estimates. In addition, expedite 
technical completion and resolution of the infield detail (column, thermal and wind effects, etc.) and vibration 
studies.

Marty Fallier

11/5/2007 11/5/2007

Title I drawings are complete.

Finding #: Scheduled Close: Actual Close:Status:F54 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2007-021

Program: Conventional Facilities Advisory Committee (CFAC)

Date Performed: 9/25/2007 Date Closed: 1/31/2009

Comments:

It is important to the CF work that systems requirements documents be developed in detail and managed as 
controlled documents.

Develop Functions and Requirements Document for CD-2.

Marty Fallier

10/31/2007 5/1/2008

Functions and Requirements Document has been released and is under formal change control.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

Acceptance of Title I documents by all key stakeholders should be formally documented.

Marty Fallier

6/29/2008 9/1/2008

Preliminary Design Document has been prepared, and is awaiting final sign-off.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

The resources loaded schedule and the WBS should be reconciled since they do not always match.

Marty Fallier

10/31/2007 5/1/2008

The schedule has been corrected to match the WBS.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

The Construction Manager independent estimates should be performed before the November review and 
reconciled with the A/E estimate.

Marty Fallier

10/31/2007 10/31/2007

Completed October 2007.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:
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Large ticket items and large systems should be individually estimated.

Increase the number of large ticket items and large systems in lieu of "square foot" estimates.

Marty Fallier

9/12/2008 9/1/2008

The level of estimate detail for individual equipment items will be increased with each successive estimate 
submittal until T-II completion.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

The qualifications sheet presented to the CFAC should be more detailed by the time of the CD-2 Review.

Marty Fallier

10/31/2007 5/1/2008

Estimate basis details have been provided in CED.  A/E estimators qualification sheet modified to address 
extent of qualifications for CD-2.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

In review of the detailed estimate there appears to be a lack of appropriate cross references between the 
electrical and mechanical estimates.  Items in the electrical estimate have equipment identifiers that do not 
appear in the mechanical estimate.  The estimate should use consistent identifiers for each item described.

Marty Fallier

6/30/2008 9/30/2008

The estimates were completed in September 08 and the level of coordination between the mechanical and 
electrical improved with the subsequent 80% and 100% estimates.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

A comprehensive preliminary list of the mechanical, plumbing, and electrical equipment should have been 
completed at this stage.  While this list will be subject to change it should provide a place holder for every 
piece of equipment required for the project and their associated electrical power requirements.  Not having 
this information compiled at this time brings an unacceptable level of uncertainty to the cost estimate.  It is 
not possible to confirm that all MEP equipment has been accounted for in the estimate.

Marty Fallier

6/30/2008 9/30/2008

The estimates were completed in September 08 and the level of coordination between the mechanical and 
electrical improved with the subsequent 80% and 100% estimates.  The mechanical and electrical 
schedules were indicated on the drawings as opposed to separate lists or schedules.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

In the schedule, the underlying cost estimates are not displayed by lower-level WBS elements but by 
functional activities.  They should be reconciled with the CSI-based estimate provided by the A/E.

Marty Fallier

5/31/2008 9/1/2008

The CF WBS is being revised to enable direct mapping of the CSI based estimates to lower level elements 
of the WBS.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:
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Develop a definition of all the key drivers of the ring building schedule including funding constraints, required 
beneficial occupancy, commissioning schedules, and what access is required at what times.  This 
information should be developed in detail for the CF bid documents.

Marty Fallier

6/15/2008 9/1/2008

This information will be included in RFP package.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

Confirm that the October 2007 EVMS review will satisfy the DOE O 413.3A requirement.

Diane Hatton

6/30/2008 9/1/2008

This review was conducted  in October 2007  in accordance with DOE O 413.3.  A follow-up to confirm 
implementation of the corrective actions is scheduled for June 08.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

The CF risk registry should be more detailed and include input from all stakeholders.

Marty Fallier

10/31/2007 10/31/2007

The CF risk registry has been expanded based on comments and input from the CFAC and other 
stakeholders.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

Current risks are not tied to contingency from a bottom-up analysis, but the planned Monte Carlo analysis 
should provide that tie before the November review.

None.

Marty Fallier

10/31/2007 10/31/2007

Risk analysis is tied to contingency from a bottom-up analysis.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

Establish a flatness tolerance for the accelerator floor and confirm that mounting details for the accelerator 
girders will meet achievable concrete tolerances.

Marty Fallier

5/31/2008 6/30/2008

The standard flatness tolerances of the ACI code were proposed to the ASD as the flatness standard for the 
SR tunnel floor.  They reviewed the potential impacts and agreed these tolerances provided adequate limits 
for girder installation, shimming and alignment.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:
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Check the location of the generator exhaust discharge with respect to the air intakes.

Marty Fallier

6/30/2008 9/1/2008

Final location of E generators has not been set.  It will consider location of fresh air intakes.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:

Document the FPD direction that the project will not be required to meet LEED gold certification.

Marty Fallier

10/31/2007 5/1/2008

Per email from Gail Penny to S. Dierker, dated September 2007, LEED gold certification is not required.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:

Validate that the NEPA document is still valid with current definitions and schedule changes in the project.

Steve Hoey

5/31/2008 8/6/2008

The NEPA evaluation has been completed and documented in the "Comparison of NSLS-II EA 2006 and 
2008 Design".  There were no new adverse environmental impacts identified.  This comparison document 
has been transmitted to DOE for review/concurrence.  Reference memo from Mark Davis, NEPA/NHPA 
Coordinator to Nick Gmur, dated August 5, 2008, re, "DOE Concurrence - NSLS-II EA Vs Title II Design 
Specifications".

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:

Sufficient staffing for the BNL Conventional Facilities Group (BNL CF) will be essential for the successful 
execution of the design and construction activities.  The size and composition of the BNL CF staff during 
both design and construction phases should be reevaluated.

Marty Fallier

6/30/2008 6/30/2008

The CF staffing levels were evaluated internally and externally at the CRDR, IPR and EIR.  The prosed 
staffing levels coupled with potential for CM staff augmentation were considered appropriate.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:

The design specifications have not been sufficiently edited for the project.  Some mechanical equipment 
listed in the specification is of a commercial grade that may not be able to meet the vibration and 
performance criteria required for the facility.  This includes water pumps and exhaust fans.

Marty Fallier

6/30/2008 1/31/2009

The bid specifications were completed in September 08 and the detailing of mechanical equipment 
specifications improved with the subsequent 80% and 100% design submittals.  The A/E has performed 
additional clarification of the mechanical equipment specifications post bid to assure proper equipment 
selection.

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:
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The design effort for the DI (process) water system has been delegated to the Accelerator group.  While 
delegating this work to that group in itself is not of concern the creation of bid construction bid documents 
and the execution of this construction effort may be a challenge.  This type of work is usually better suited to 
the Conventional Facilities engineers.  Consideration should be given to this being executed as a joint effort 
of the two groups.

Marty Fallier

6/30/2008 6/30/2008

An increased portion of the DI water scope has been delgated to the CF division.  The DI water scope that 
remains in ASD is being jointly designed with participation of the CF Lead Mech Engineer as suggested by 
CFAC.

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2007-022

Program: Experimental Facilities Advisory Committee (EFAC)

Date Performed: 10/4/2007 Date Closed: 9/18/2008

Comments: Next meeting scheduled for May 5 - 7, 2008.

At each round of reviews, the EFAC requests that we be provided with the NSLS-II’s overall vision for what 
a fully built-out NSLS-II will look like. It is to be expected that this vision may evolve in time in response to 
user input, as expressed via the BAT process itself.  However, being able to carry out reviews in the context 
of such an overall plan will permit the EFAC to ensure that EFAC-approved beamlines indeed correspond to 
an overall sensible mix for NSLS-II, as it evolves.

John Hill

5/1/2008 7/7/2008

NSLS-II agrees that such a strategic plan is an essential document in the planning of beamlines at the 
facility.  We have developed a roadmap for writing such a plan with input from all the appropriate 
stakeholders and are currently following that roadmap.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

In order to ensure continuity for the large life science community currently carrying out research at the 
NSLS, it is the EFAC’s strong recommendation that NSLS-II plan to make one or more life sciences 
beamlines operational on a similar schedule to the project beamlines; that is, there should be operational life 
sciences beamlines right from the start of NSLS-II operations.  The EFAC applauds the detailed 
coordination between NSLS and NSLS-II that is on-going with respect to staff and urges that such close 
cooperation continue.  We also encourage the appointment of an NSLS-II Deputy Director for Life Sciences, 
who will take a lead in developing a strategic plan for the life sciences in concert with users.

Steve Dierker

5/1/2008 9/18/2008

Discussions are on-going with NIH regarding support for life science beamlines at NSLS-II, the NSLS and 
NSLS-II continue to cooperate closely, and the appointment of an Assistant Project Director for Life 
Sciences is underway.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

To facilitate staff research, and ensure that there are ongoing developments to maintain each beamline at 
the scientific forefront, the EFAC urges that 10% of the beamtime at NSLS-II be allocated for beamline staff 
research.  This time should not preclude the beamline staff from submitting General User (GU) proposals.

Steve Dierker

5/1/2008 9/18/2008

Beamtime required for staff development of new instrumentation or other beamline improvements will be 
deducted from the available operations hours before time is assigned for research activities. Beamtime for 
staff research unrelated to beamline improvements will be made available via the GU proposal system.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:
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In view of the extremely powerful insertion device needed for the 0.1 meV spectrometer, the beyond-state-of-
the-art nature of the required instrumentation, and the long outstanding tradition of NSLS in developing and 
using IXS to investigate electronic excitations, we suggest that a 50 meV spectrometer for electronic 
excitations be considered at the same beamline as the 0.1 meV spectrometer.  A state-of-the-art 50 meV 
spectrometer is extremely well matched to the available energy range, and will strongly benefit from BNL in-
house expertise in area detectors.  In our opinion, it is better matched to the planned beamline than the 
separate ~meV backscattering spectrometer considered previously: the technology to make ~meV 
resolution backscattering at 9 keV remains unproven, while successful meV instruments, operating near 22 
keV, exist at all highenergy third generation storage rings, including the APS.  Importantly, a 50 meV 
instrument also addresses the needs of an established user community, which will not have access to such 
an instrument at other third generation sources in the foreseeable future.  Therefore, we suggest a 50 meV 
spectrometer should be constructed on the 0.1 meV beamline, to be available at the early stage of operation 
of the NSLS-II.

Qun Shen

5/1/2008 8/6/2008

NSLS-II is considering this recommendation.  Evaluations will be coordinated with the beamline advisory 
team for the IXS beamline.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:

The current machine and undulator parameters, which produce a gap in the available energy range in the 4-
5 keV region, will however compromise the ability to perform spectromicroscopy at the K edges of elements 
such as Ca, Sc, and Ti, and at L edges of elements in the range 48-55.  We encourage the development of 
a long-term strategy to cover this energy range at the Nanoprobe Station, such as adding a second 
undulator with different spectral output.  We would like too to better understand the trade-offs required to 
possibly future 3.6 GeV operations.

Qun Shen

5/1/2008 8/6/2008

NSLS-II welcomes this recommedation and the Experimental Facilities Division has communcated this 
issue to the Insertion Device group in the Accelerator System.  It is expected that alternative undulator 
designs will be available in the future, although the U20 appears to be the baseline device within the Project.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

Although life sciences beamlines are not part of the NSLS-II construction project, nevertheless, it is clear 
that biology will constitute a large and essential component of future NSLS-II research.  Thus, it is 
imperative that the planning and funding for this effort should be organized in parallel with the project 
timeline.  In consideration of the challenges involved, at its May 2007 meeting the EFAC recommended the 
appointment of a individual with responsibility for coordination of strategic planning for life sciences within 
the context of NSLS-II, in particular, focusing on the scientific scope for biology programs at the NSLS-II, 
interacting with users, and with the funding agencies.  The EFAC commends NSLS-II management for 
moving forward on this recommendation and we urge the hiring of an NSLS-II Deputy Director for Life 
Sciences as soon as possible.

Steve Dierker

5/1/2008 9/18/2008

The appointment of an Assistant Project Director for Life Sciences is underway.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:
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In order for these user communities to thrive within the NSLSII project plan it is essential that state-of-the art 
insertion device beamline capabilities be available for Life Science experiments at the same time that the 
NSLS-II project beamlines come up.  This will require the Life Sciences user community to coordinate a 
vision for Life Sciences at the NSLS-II, raise significant funds from agencies such as NIH, NSF, and DOE 
(OBER), and begin their design and construction activities very soon.  The NSLS-II should support these 
efforts, as well as consider collaborative mechanisms that will encourage and facilitate the participation of 
the user community in the large effort that will be required to achieve these goals.

Qun Shen

5/1/2008 8/6/2008

NSLS-II is in complete agreement with this EFAC recommendation.  NSLS-II and the life science 
community encouraged NIH to organize a scientific panel to discuss the need for additonal funding to 
establish life science programs at NSLS-II.  Such a panel discussion occurred in April 2008.  NSLS-II sent a 
team led by its Director to the meeting in Bethesda, MD, and communicated the plans at NSLS-II and 
encourage the community to participate in the design and the establishment of life science programs at 
NSLS-II.  The effort was warmly received and the NIH panel report is expected soon to present its 
recommendations.  A similar workshop is being organized by the DOE/BER in September 2008 and NSLS-II 
will again participate and encourage dialog with the community.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

The EFAC also heard the current plans for moving existing research programs and moving and possibly 
upgrading existing beamlines from NSLS to NSLS-II.  We support the proposed use of LOIs to initiate this 
process followed by EFAC review.  The transition plan needs to be carefully monitored in an ongoing 
fashion, especially with regard to timeline and staffing issues, to minimize any interruption of the various 
user programs.  It is critical that the process be carried out to assure minimal impact on user science during 
the transition.  In this regard, the EFAC strongly recommends that there occur a minimum of 1 year of 
overlap of NSLS operations and NSLS-II user operations in order to preserve and promote the NSLS/NSLS-
II user community.

Steve Dierker

5/1/2008 9/18/2008

The EFAC support for a minimum of one year overlap of operations of NSLS and NSLS-II is noted.  
Achieving this will depend on the availability of funding.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2007-023

Program: Accelerator Systems Advisory Committee (ASAC)

Date Performed: 10/8/2007 Date Closed:

Comments:

The committee recommends a fast ramping of the staff complement in the Accelerator System Division with 
urgent staff recruitment in the vacuum, controls, diagnostics and Radio Frequency areas.

Ferdinand Willeke

5/1/2008 7/7/2008

We are actively engaged and excuting fast ramping and urgent recruiting of staff.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

Concerning RF, the committee takes note of the proposed initial procurement and operation with only two 
Cornell type superconducting RF cavities and one klystronbased transmitter.  The committee endorses the 
planned study of alternatives based on IOTs and/or solid state.  If the klystron solution is kept, the 
committee recommends the immediate purchase of a spare klystron tube as well as a complement of spare 
parts for the single transmitter.

Ferdinand Willeke

5/1/2008 7/7/2008

Development of IOT and solid state amplifier is a part of the projects R&D program.  An additional klystron 
is included in the spare list.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

Before freezing the quadrupole and sextupole strength and position, the committee recommends the 
following numerical investigations:
- Small distributed dispersion for reduction of the bare lattice emittance (the parameter to optimize is of 
course the effective emittance)
- Ultra-small horizontal beta (< ~0.5 m) in a symmetric subset (up to half) of the ID straight sections.
- Implementation of a few (1, 3, 5, …) Longer ID straights of high beta by using doublets instead of triplets 
and if the study is successful, try to implement them from the beginning.

Ferdinand Willeke

5/1/2008 7/7/2008

A comprehensive flexibility study has been carried out.  The result from this study has served as a base for 
defining the range of magnets strengths in the current baseline design.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee recalls that the impact of the Insertion Devices on the dynamic acceptance and therefore the 
injection efficiency combined with the mandatory topping-up constitutes a major issue.  In this respect, the 
committee warns of the potential severe impact of large period and high field EPUs.

Ferdinand Willeke

5/1/2008 7/7/2008

This accelerator physics efforts are planned and in place to concentrate on the issues in the 2nd half of 
FY08 and in FY09.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:

Extensive impedance computations have been performed and an impedance model has been derived.  The 
committee recommends to carry on and extend the simulations to predict the instability threshold as 
function of the chromaticity.  The committee also recommends to review and possibly integrate similar 
studies carried out at other facilities.  A major source of impedance is the gap between flanges which should 
be minimized.  Some projects have adopted special flange designs with small gap or have filled the gap.  A 
full simulation using “gdfidl” is recommended.

Ferdinand Willeke

5/1/2008 7/7/2008

Extended simulations and reviews of studies at other facilities are being carried out to address this issue.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee advises to look at the fast ion instability.  Studies performed for the ILC damping rings could 
be helpful.

Ferdinand Willeke

5/1/2008 7/7/2008

A study of fast ion instability has been performed.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends to identify besides the nominal 500 mA multibunch mode of operation a typical 
multi-single bunch mode of operation (such as the 2 bunch mode of ALS or 16 bunch mode of ESRF) to 
derive the most severe wake field conditions and check that the hardware is compatible (RF-fingers , 
ceramic chambers, BPMs, HOM absorbers…)

Ferdinand Willeke

5/1/2008 7/7/2008

A set of typical bunch mode of operation is being studied for the severe wake field conditions and to check 
the hardware compatibilities.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

Saturday, December 05, 2009 Page 2 of 6



Review Tracking Report (Cont.)

The committee is impressed by the detailed simulation of a fast global orbit feedback based on a model of 
the quadrupole and BPM noise.  These studies permit to derive the power supply specifications for the 
steerer magnets.  The committee recommends extending these studies to take into account of the girder 
stiffness and modes of vibration, latency, noise in BPM electronics, etc.  Some of those studies might 
benefit from numerical simulations of systems with just a few BPM/corrector channels.  Extending 
thestudies will allow to identify which parameters are ultimately limiting the feedback performance such as 
update rate, BPM latency time, BPM noise, network latency time, corrector DAC resolution, power supply 
voltage limits, vacuum chamber cut off frequency, etc.  This will allow to prioritize the further development 
program and detailed engineering of the feedback system.

Ferdinand Willeke

5/1/2008 7/7/2008

A orbit stability study based on modeling the motion of magnets on the girders has been performed.  More 
refined studies will follow.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends to not limit the required beam stability to 10% of the rms size but make all 
reasonable effort to reach the smallest figure keeping in mind that a few highly demanding beamlines will 
always find the beam not stable enough.  Several of the existing 3rd generation light sources achieve a 
short term orbit stability of significantly better than 10% (of course at larger beamsizes), with some user 
experiments still asking for better stability.

Ferdinand Willeke

5/1/2008 7/7/2008

10% of the beam size will be already quite hard as the beam is smaller than other 3rd generation light 
sources.  Efforts are being made to provide a safety margin at a reasonable cost.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee endorses the proposal for diagnostics.  As the measured ring current will be heavily used by 
a number of beamlines and for the lifetime diagnostic, the committee recommends the implementation of a 
spare current transformer sometime after commissioning, which implies reserving the space for the 
associated ceramic chamber in some diagnostic straight section.

Ferdinand Willeke

5/1/2008 7/7/2008

Required space for the associated ceramic chamber in some diagnostic straight section has been reserved.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends the hiring of a scientist/engineer competent in visible and xray imaging to take 
care of the various visible imaging set-ups and pinhole camera in the injector, transfer line and storage ring.

Ferdinand Willeke

5/1/2008 2/26/2009

An accelerator scientist who will support the diagnostics group has been hired.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee recommends the development of a permanently operating high-resolution imaging set-up in 
view of accurately monitoring the electron beam dimensions.  The proposed pinhole camera set-up can be 
considered as a standard robust imaging system that could be used initially, but it will have a limited 
resolution in the vertical plane.  The resolution of the pinhole camera grows with the energy of the X-ray 
radiation, and as a result the pinhole should preferably be installed on a three pole wiggler rather than on a 
bending magnet and for many reasons not on an insertion device.

Ferdinand Willeke

5/1/2008 7/7/2008

A zone plate based monitor system is under development.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends that a reasonable effort be made to implement a stable stand for ID BPMs.  
Monitoring the mechanical position of BPMs with high precision might be a cost effective alternative to 
improve the performance of the stable stand further, but is not trivial to incorporate into the orbit feedback.

Ferdinand Willeke

5/1/2008 7/7/2008

A large effort is being devoted to address implementation of stable BPM stand.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends that the absolute accuracy be clearly distinguished from the resolution required 
for each diagnostic.  The committee believes that the resolution required for many of the measurement 
devices will be much better than the absolute accuracy requirements presented.

Ferdinand Willeke

5/1/2008 7/7/2008

The project concurs with this statement and will distinguish the two.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee was not convinced of the practicality of the additional weak kicker in the storage ring 
injection straight.  The committee recommends a manually movable septum magnet for ring injection in 
order to allow on-axis injection during initial commissioning, and lifetime optimization later on once the beam 
based alignment is completed and the lattice is fully corrected.  For the next meeting the committee asks for 
a detailed presentation of all booster components.

Ferdinand Willeke

5/1/2008 7/7/2008

Several solutions for minimizing the residual injection oscillations are being pursued including the weak 
kicker concept as one of them.  However, the need for a moveable septum can not be accomplished and 
therefore this recommendation is rejected.  There will be detailed presentation of all booster components at 
next meeting.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee recommends that the project team defines the maximum ring current that can be operated 
safely without active machine protection system during commissioning.  The proposed 0.5 mm interlock 
threshold for triggering the machine protection system looks somewhat small and may result in a number of 
unnecessary beam trips.

Ferdinand Willeke

5/1/2008 7/7/2008

Single bunch operation with the nomial is considered noncritical for the machine protection purpose and will 
be used for setting up the accelerator for higher intensity.  Higher intensity will be introduced in step 
whereby the constraints will becoming gradually more stringent.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends to qualify the thermo-mechanical designs of absorbers using temperature as 
well as stress or strain criteria.

Ferdinand Willeke

5/1/2008 7/7/2008

The analysis of thermo-mechanical designs of absorbers is being conducted.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends to use a single type of corrector magnet for fast orbit correction.  If the 
correctors are placed above the bellows, the influence of the RF fingers on the field penetration has to be 
taken into account.

Ferdinand Willeke

5/1/2008 7/7/2008

The fast corrector will be as similar as possible.  Corrector tests with RF fingers have been performed and 
the corresponding transfer functions are known.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:

A test on a 6 m vibrating wire has shown a resolution of 5 microns in the positioning of a quadrupole.  As the 
method of alignment proposed is quite innovative and aims at precision positioning much improved 
compared to conventional methods, the committee recommends to investigate all sources of errors in detail: 
wire sag and wire defects.  One should also assess the repeatability of the magnet positioning following a 
replacement of the wire.

Ferdinand Willeke

5/1/2008 7/7/2008

Systematic errors in the wire alignment system have been taken into account and studied in great detail.  
The corresponding calibrations have been tested.  Reproducibility studies are part of the scheduled test 
program.

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:

Saturday, December 05, 2009 Page 5 of 6



Review Tracking Report (Cont.)

The wedge pole wiggler magnet design is known to be more expensive than straight magnet and pole 
design.  In addition, for reasons of patenting, the adoption of such a design will prevent the issue of a 
competitive call for tender.  The committee recommends studying an alternative straight magnet design with 
side magnets.

Ferdinand Willeke

5/1/2008 7/15/2008

Damping wiggler plans are now based on straight magnet design.

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:

For a fixed gap structure, the free parameters for damping wigglers are the spatial period and the peak 
field.  Complexity and costs of the magnetic structures of the damping wigglers increase drastically above 
some peak field (for a fixed period) and below some period (for a fixed field).  Both parameters have 
different effects on the ultimate equilibrium emittance.  The committee recommends the optimization of the 
peak field and period performed in a global manner including cost and efficiency in the emittance shrinking 
taking into account of all sources of emittance growth.

Ferdinand Willeke

5/1/2008 2/26/2009

The optimization of wiggler magnets has been an ongoing study for several years. The studies indicated a 
flat optimum taking into account all sources of emmittance growth such as free aperture, radiation, photon-
beam aperture requirements, nonlinear dynamics, and residual emittance growth.  The result is reflected in 
the baseline DW parameters.

Finding #: Scheduled Close: Actual Close:Status:F21 Closed

Description:

Action:
Owner:

Response:

Priority:

Once the accelerator facilities will be completed, further improvements of the source will mostly be possible 
through the improvement and refurbishment of insertion devices.  As a result the committee recommends 
the development of a solid in-house expertise in insertion device technology.  To do so, a dedicated 
insertion device laboratory should be created and the production or the purchase of up-to-date magnetic 
measuring benches should be carried out.  Several vendors can provide such tools including the processing 
software.  Even if the heavy workload and the lack of resources may force the purchase of some insertion 
devices or damping wigglers from industry, it is strongly desirable in order to develop the expertise that one 
or a few devices are built in house.  In this spirit, many recently built synchrotron radiation facilities have 
built all or most of their insertion devices in-house.  In case of industrial procurements, the committee 
recommends to build to spec and to provide a baseline reference design.

Ferdinand Willeke

5/1/2008 7/7/2008

This advice is followed within the constraints of the project budget.

Finding #: Scheduled Close: Actual Close:Status:F22 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee endorses the plan of selecting EPICS and the Matlab middle layer toolkit for both of which a 
large experience exists in the US.  The committee also recommends to continue the already started 
collaboration with other laboratories within the US that have significant expertise in state of the art FPGA 
systems (for RF control, fast orbit feedbacks, multibunch feedbacks) but also to keep an eye on commercial 
systems now becoming available.

Ferdinand Willeke

5/1/2008 7/7/2008

We agree with this statement and will continue our collaboration with other laboratories as well as keeping 
track of available commercial systems.

Finding #: Scheduled Close: Actual Close:Status:F23 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report
Review #:2007-020

Program: DOE Review (SC IPR)

Date Performed: 11/6/2007 Date Closed: 12/6/2009

Comments: DOE Review on the Technical, Cost, Schedule, and Management Review for CD-2.

Approve performance baseline and CD-2. 

Approve performance baseline and seek CD-2 approval. 

DOE

12/11/2007 12/11/2007

Performance baseline has been approved and CD-2 approval granted.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

Review the accelerator physics work plan and incorporate it into the master WBS and schedule. Provide 
links between accelerator physics activities and other parts of the schedule.  This to be completed in time 
for the next DOE/SC mini-review after CD-2.

Ferdinand Willeke

2/29/2008 12/4/2007

The accelerator physics tasks were reviewed as they were already incorporated into the master WBS and 
schedule. They are tracked and updated in a same way as the rest of the project.  

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

Initiate development of a method for horizontal beam size control that is consistent with user requirements 
and state-of-art performance at other machines.  This method should be workable with a full complement of 
damping wigglers and insertion devices.  A well-developed concept should be arrived at within a year.

Ferdinand Willeke

11/1/2008 2/25/2008

Work has started to develop a procedure to generate small amounts of dispersion by closed orbit bumps 
around the damping wigglers. If successful, it can maintain the beam size during gap closure procedure of 
an undulator.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

Complete an analysis and a review of top-up safety in advance of completion of the front end design.  This 
applies even if sweeping magnets are to be used.

Ferdinand Willeke

11/1/2009 12/6/2009

Good progress has been made with top-off safety assessment.  The design of the front-end now includes 
free space for sweeper magnets and efforts in the first half of FY009 concentrated on the DA issue and the 
beam confinement analysis.  Detailed calculation were performed in the 2nd half of 2009.  In October 2009, 
the Accelerator Systems Advisory Committee was charged to review safety systems where the committee 
validated the analysis with a recommendation to use a finer grid in input parameter space in top-off safety 
simulation.  This ASAC recommendation is being implemented.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

Consider changing the availability goal from 90 percent in the global requirements document to a value 
consistent with state-of-art performance at other light source facilities.  Report on the results by the next 
DOE/SC mini-review, since this might have impact on system specifications.

Steve Dierker

6/17/2008 5/23/2008

The availability goal in the Global Requirement Document has been revised from 90% to 95% to be 
consistent with performance at other light source facilities. Note that this is a goal but not a requirement. 

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

Augment the linac and transfer line diagnostics packages to include additional BPMs for topoff injection 
monitoring and control in the final design.

Ferdinand Willeke

11/1/2008 5/26/2008

Additional BPMs have been added to the LBT in the design. A change request to capture the additional cost 
will follow.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider incorporating a beam stopper near the injection septum for topoff injection tuning in the final 
design .

Ferdinand Willeke

11/1/2008 12/4/2007

There is already a moveable mask foreseen near the injection septum which may serve as a beam stopper. 
Therefore we decided not to consider adding another beam stopper. 

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

Reconsider the booster procurement contingency given the potential for increased cost once the final bid 
package is prepared. 

Ferdinand Willeke

11/1/2008 11/16/2007

Contingency needs have been evaluated and revised to add $ 0.8M for the booster, per PCR_08_003. In 
addition, two potential vendors are identified and additional vendor is being considered which will reduce its 
potential cost risk. 

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

Formalize and utilize the VE documentation process and the interface process.  Present at the next mini-
review.

Ferdinand Willeke

6/17/2008 5/5/2008

A formal value engineering and a controlled technical change procedure have been developed and 
implemented for the optimization of the Accelerator Systems design and management.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:
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Resolve issue of beam line height in insertion device area with input from beamline, accelerator and civil 
engineering personnel. Document decision process.  Complete this by Dec. 14, 2007.

Ferdinand Willeke

12/14/2007 12/14/2007

Decision on beam line height in insertion device area was documented as a part of PCR_08_010 and 
girders are redesigned for 1.2m beam height. 

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider including a design for a variable gap wiggler in the baseline. Report decision at next review.

Ferdinand Willeke

2/29/2008 1/14/2008

Inclusion of a variable gap wiggler was considered but we decided not to explore this design option.  

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

Include system design reviews in the project schedule by the next annual review.

Ferdinand Willeke

11/28/2008 11/16/2007

System design reviews are included in the project schedule.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider reprogramming the resources designated for the present XAS beamline to both a XAS beamline 
with a 5-20 keV energy range on a three pole wiggler source and a high-energy XAS beamline on a damping 
wiggler source.

XAS beamline is not among the six beamlines selected by the project, based on extensive reviews of the 
LOIs by the EFAC and other reviewers.  This has thus become a non-issue.

Qun Shen

11/1/2008 9/1/2008Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

Assess the impact on beam coherence of the choice of high heat-load mirror plus water-cooled 
monochromator vs. cryocooled monochromator without pre-mirror for the Coherent Hard X-ray beamline. 

Assessment started in January 2008 workshop and evaluation continued with the formal selection process 
of BAT.  A consensus conclusion has been made to use a pre-mirror as the first optic because of the need 
to make use of pink-beam for certain XPCS experiments.  Thus a mirror is a must-have optical element.

Qun Shen

11/1/2008 9/2/2008Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:
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Consider funding improved, world leading metrology capabilities to preserve the NSLS-II brilliance for high-
resolution soft x-ray beamlines and ID beamlines with mirror optics. The addition of this laboratory should 
considerably reduce project risk and possibly contingency on a number of key beamline optics.

John Hill

11/15/2007 11/16/2007

Additional funds have been added to the Experimental Facilities budget for work on mirror metrology, per 
PCR_08_003.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop a project-wide plan to standardize and consolidate PLC systems, tools, and programming 
standards, as well as other controls hardware for the many stand-alone and subsystem control systems 
presently in the plan. This should be completed within the next six months.  Consider the applicability of this 
plan to the EPS, Conventional Facilities, Cryo, Process Water, Power Supply, Insertion Device, Linac, 
Booster, Beamlines and any other applicable subsystems.  As a possible mechanism to enforce 
standardization, consider having the Controls Group purchase the IOCs and PLCs to be delivered with other 
systems. Consider the possibility of having all PLC programming in the Controls Group to minimize 
procedural variation.

Ferdinand Willeke

5/30/2008 5/22/2009

The analysis on PLC systems has been performed and the schedule has been modified to avoid premature 
procurement of part of the needed PLC.  This will allow to purchase all PLC together.  Final decision on the 
vendor will be made when the P6 schedule calls for award of the PCS systems.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:

Confirm that all the costs associated with each signal path was captured.

Ferdinand Willeke

11/1/2008 1/28/2008

All the costs associated with each signal path were reviewed and confirmed that they were all captured in 
the project plan.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:

Continue an aggressive hiring program to meet staffing goals.  [Control Systems]

Ferdinand Willeke

9/1/2008 5/22/2009

Aggressive hiring program has been very successful.  Hiring in 2009 has been continued and very tight 
coordination with HR has been kept up.  Temporary staff is being used wherever possible when regular staff 
could not be hired for reasons beyond control.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:
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Schedule a Project Management review of CF staffing to assure that sufficient staff exists to complete all 
necessary work by next month.

Marty Fallier

12/31/2007 12/31/2007

Conducted internal review of CF plans and staffing in December 2007.

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop the required functionality of Construction Management and then define the associated staffing in 
association with the CF staffing review before next solicitation of CM.

Marty Fallier

11/1/2008 3/31/2008

Conducted review of CM alternatives and held construction readiness workshop in February.  Prepared 
preliminary Construction Management staffing Plan in March 2008.

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:

Finish the Title I 100 percent review as soon as possible to facilitate the start of Title II within one month.

Marty Fallier

12/14/2007 11/30/2007

Completed Title I design review during November 2007

Finding #: Scheduled Close: Actual Close:Status:F21 Closed

Description:

Action:
Owner:

Response:

Priority:

Decide upon the support (all natural or all engineered fill, not a mix) of the Ring (very early in Title II design).

Marty Fallier

12/14/2007 12/15/2007

Had geotechnical consultants, GEI, present study of alternatives of virgin soil vs engineered fill - decided to 
use all engineered fill.

Finding #: Scheduled Close: Actual Close:Status:F22 Closed

Description:

Action:
Owner:

Response:

Priority:

Set the floor elevation of the Ring Building (very early in Title II design).

Marty Fallier

12/14/2007 2/15/2008

Set Floor elevation of Ring Building at 74' after optimization studies for earthwork, utilities and drainage. 

Finding #: Scheduled Close: Actual Close:Status:F23 Closed

Description:

Action:
Owner:

Response:

Priority:
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Start to execute Title II and associated reviews as soon as the Title I 100 percent review is completed.  This 
is all critical path work.

Marty Fallier

12/14/2007 12/1/2007

Initiated Title II design in December 2007.

Finding #: Scheduled Close: Actual Close:Status:F24 Closed

Description:

Action:
Owner:

Response:

Priority:

Complete the design of the Ring Building columns, including the associated vibration studies (early in Title II 
design).

Marty Fallier

2/15/2008 1/15/2008

Completed modeling/analysis of optimum depth below tunnel for footings

Finding #: Scheduled Close: Actual Close:Status:F25 Closed

Description:

Action:
Owner:

Response:

Priority:

Negotiate the Title III support with the A/E.

Marty Fallier

11/1/2008 2/28/2009

Negotiations with the A/E for T-III services were completed and the contract was awarded in 2nd Qtr 09.

Finding #: Scheduled Close: Actual Close:Status:F26 Closed

Description:

Action:
Owner:

Response:

Priority:

Deliver an assured clean site for the ring contractor prior to the start of construction (do this during FY08 - 
off the TPC funding).

Marty Fallier

9/30/2008 2/27/2009

Site preparation was completed in February 09 prior to the start of construction.  Site preparation included 
removal of all known liabilities and included confirmatory sampling.

Finding #: Scheduled Close: Actual Close:Status:F27 Closed

Description:

Action:
Owner:

Response:

Priority:

Complete the parallel early approval of the Ring RFP construction package in time for the RFP release.

Marty Fallier

11/1/2008 9/30/2008

Parallel approval of the Ring Bldg RFP was completed by DOE in time for the issuance of the RFP on 
October 1st, 2008.

Finding #: Scheduled Close: Actual Close:Status:F28 Closed

Description:

Action:
Owner:

Response:

Priority:
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Define the deliverables for phased funded construction contracts - ongoing.

Marty Fallier

11/1/2008 12/31/2008

The deliverables for each phase-funded contract are defined in the contractual requirements of each 
construction package.  These include specific delivery milestones and all items identified for a given period 
in the contractors required schedule of values and construction schedule as approved by BNL.

Finding #: Scheduled Close: Actual Close:Status:F29 Closed

Description:

Action:
Owner:

Response:

Priority:

Finalize (receive DOE approval of) the Fire Protection exemption request prior to Title II design activities.

Steve Hoey

4/1/2008 3/28/2008

A Fire Protection Strategy for Maximum Fire Loss was developed by the site Fire Protection Authority 
Having Jurisdiction.  This plan was developed in conjunction with the BHSO and CH Field Office Fire 
Protection experts.  The Plan was approved on 3/28/08

Finding #: Scheduled Close: Actual Close:Status:F30 Closed

Description:

Action:
Owner:

Response:

Priority:

Actively engage the BNL & NSLS-II ES&H staff in the General Contractor selection process to evaluate the 
safety culture of the bidders.  This should include visits to prior and active worksites and discussions with 
General Contractor staff and customers before selection is made.

ESH Staff was involved in all aspects of contractor selection including; RFP development, ESH criteria, 
safety incentive, pre-bid contractor meetings, site visits and evaluation of proposals from contractors.

Steve Hoey

2/28/2009 12/17/2008

BNL and NSLS-II ES&H staff have participated in the GC pre-qualification process, and applied pre-
determined criteria to evaluate safety culture and accident and injury experience in the bid evaluation 
process.
NSLS-II staff participated in Conventional Construction Workshop (Feb. 2008) and Outreach Meeting; 
reviewed RFP sent to bidders; and participated in the GC selection process, which  included evaluation of 
ES&H and site visits.

Finding #: Scheduled Close: Actual Close:Status:F31 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop a project specific ES&H Plan that details the expectation and processes to be used for all NSLS-II 
work activities.  This Plan should then be included in the General Contractor RFPs.  This plan should also 
describe the method of delivery for Occupational Safety support (per 10 CFR 851) and the safety incentive 
program.

Steve Hoey

11/1/2008 5/29/2008

A preliminary plan exists, and has been included in the GC pre-qualification process and draft RFP.  The 
approved plan will be included in the RFP.  The selected GC will provide a HASP to describe how they will 
meet the requirements.

Finding #: Scheduled Close: Actual Close:Status:F32 Closed

Description:

Action:
Owner:

Response:

Priority:
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Finalize and formally approve at the Project Director level the "Preliminary Radiological Considerations for 
the Design and Operation of NSLS-II Accelerator and Enclosures" prior to beginning Title II work.

Steve Hoey

12/14/2007 2/27/2008

The document was approved by the Project Director on February 27, 2008.

Finding #: Scheduled Close: Actual Close:Status:F33 Closed

Description:

Action:
Owner:

Response:

Priority:

Evaluate contingency needs, as recommended by the review committee prior to establishing the baseline.

Diane Hatton

11/15/2007 11/15/2007

Contingency needs have been evaluated and revised to add $.8M for the booster, $10M for pre-ops, per 
PCR_08_003.

Finding #: Scheduled Close: Actual Close:Status:F34 Closed

Description:

Action:
Owner:

Response:

Priority:

Review scope contingency to ensure that this scope is not mission critical by next DOE review.

Jim Yeck

5/1/2008 6/9/2008

The list of scope contingencies was updated with analysis of cost saving and impacts if exercised. This list 
will be continuously reviewed and updated as need bases. 

Finding #: Scheduled Close: Actual Close:Status:F35 Closed

Description:

Action:
Owner:

Response:

Priority:

Perform detailed planning and analysis of the project’s obligation plan and provide to program office by 
January 31, 2008.

Diane Hatton

1/31/2008 1/31/2008

Obligation plan has been updated. Obligation requirements are reviewed annually during the Work Planning 
process and actual obligations are reported monthly.   

Finding #: Scheduled Close: Actual Close:Status:F36 Closed

Description:

Action:
Owner:

Response:

Priority:

Establish a contingency for pre-operations and complete assessment of other very modest contingency 
issues to establish the cost baseline by November 16, 2007.

Diane Hatton

11/15/2007 11/15/2007

Contingency has been established for pre-operations ($10M/20% on estimated cost of $50M) per 
PCR_08_003.

Finding #: Scheduled Close: Actual Close:Status:F37 Closed

Description:

Action:
Owner:

Response:

Priority:
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Develop an approach and plan to focus on building the necessary team strength to transition from design to 
implementation of construction in a timely manner (by February 2008).

Steve Dierker

2/29/2008 4/25/2008

The project hired 3 key senior management positions (Deputy Project Director, Division Director for 
Experimental Facilities, ES&H Manager), strengthened oversight for Conventional Facilities Division and 
reorganized the Conventional Facilities Division for the construction phase. In addition, the project continues 
to fill planned positions.

Finding #: Scheduled Close: Actual Close:Status:F38 Closed

Description:

Action:
Owner:

Response:

Priority:

Continue laboratory aggressive support of the NSLS-II project as the  intensity of project activities expands 
during construction (ongoing).

Steve Dierker, Sam Aronson

6/1/2014 12/6/2009

Laboratory's strong support has been one of the key reasons to the project's success to date, especially 
very successful ramp-up construction activites.  Major issues have been discussed and solved in monthly 
meetings between the senior laboratory management and the Project management.

Finding #: Scheduled Close: Actual Close:Status:F39 Closed

Description:

Action:
Owner:

Response:

Priority:

Dedicate increased attention to integration issues during Final Design (such as control systems 
standardization) in May 2008.

Steve Dierker

5/30/2008 9/22/2008

Rigorous and continuing efforts were made to address integration issues. Dedicated Interface Managers in 
all 3 Divisions were actively engaged.  Regularly scheduled interface meetings and reviews were held in 
order to define various interface issues.

Finding #: Scheduled Close: Actual Close:Status:F40 Closed

Description:

Action:
Owner:

Response:

Priority:

Conduct a DOE SC Mini-Review in February 2008.

Schedule and conduct a DOE SC Mini-Review in February 2008.

DOE

2/29/2008 2/26/2008

A DOE SC Mini-Review was conducted on February 26, 2008.

Finding #: Scheduled Close: Actual Close:Status:F41 Closed

Description:

Action:
Owner:

Response:

Priority:

Conduct a DOE SC Status Review in May 2008.

Schedule and conduct a DOE SC Status Review in May 2008.

DOE

6/19/2008 6/18/2008

A DOE SC Status Review was conducted on June 17 - 18, 2008.

Finding #: Scheduled Close: Actual Close:Status:F42 Closed

Description:

Action:
Owner:

Response:

Priority:
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Conduct a full DOE SC Review in November 2008.

Schedule and conduct a full DOE SC Review in November 2008.

DOE

10/31/2008 9/30/2008

A full DOE SC Review was conducted on September 30 through October 2, 2008.

Finding #: Scheduled Close: Actual Close:Status:F43 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2007-019

Program: External Independent Review (EIR)

Date Performed: 11/5/2007 Date Closed: 12/6/2009

Comments: OECM Review of Baseline for CD-2.

Augment the WBS dictionary so that it has the key project information and correct any errors so that it is 
consistent with the current design.  Include specific quantitative scope definition language at level three 
such that the WBS dictionary defines the project scope.
(Major Finding)

S. Dierker

11/18/2007 11/18/2007

The WBS Dictionary has been updated to include key project information, including specific quantitative 
scope definition language at level three to define the project scope, to correct errors, and to ensure 
consistency with the current design.  Changes made via an approved Project Change Request.
Documentation: "PCR_08_001.pdf" and "NSLS-II WBS Dictionary 11-16-07.doc", which shows the changes 
via ‘track changes’.

Finding #: Scheduled Close: Actual Close:Status:A01 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider consolidating all work activities associated with the equipment or material items (such as piping or 
electrical cabling) in the same level four WBS element.

J. Yeck,  F. Willeke,  J. Hill

5/30/2008 7/7/2008

The recommendation was considered. The project is continually taking steps to clarify and further define the 
WBS. In a few areas work activities were consolidated when it made sense.

Finding #: Scheduled Close: Actual Close:Status:A02 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

Review the cost estimate for the Ring Building, Service Building, and RF Building HVAC Equipment and 
Building Automation and Control System costs and verify that the HVAC temperature control system 
requirements have been adequately incorporated in the system costs as estimated.  Adjust the cost 
estimate and cost and schedule baseline if necessary.
(Finding)

M. Fallier

11/18/2007 11/18/2007

The cost for temperature controls for the listed buildings are included in the cost estimates.  The most 
challenging temperature control requirements are in the storage ring tunnel located in the Ring Building and 
on the experimental floor also located in the Ring Building.  The balance of the temperature requirements 
can be met with commercial systems with the use of some higher resolution temperature sensors at 
minimal cost.  The costs for commercial controls are included in the square foot based HVAC estimates for 
each building and the air-handler costs for the Injection Bldg.  For the Ring Building the A/E’s estimator 
included all HVAC controls on a point cost basis which allowed for a total of 1200 points at $1350/point for a 
total controls cost of $1,620,000 (subcontractor cost in direct FY07$ without prime contractor mark-up).  
This allowance will enable the use of high resolution instruments, high speed DDC processing capability and 
programming needed for the storage ring HVAC, the experimental floor HVAC and the balance of building 
areas.  A separate detailed controls cost estimate has been prepared that indicates this allowance 
adequately covers the anticipated controls cost for the Ring Building general building controls and the high 
accuracy controls requirements.
Documentation: "NSLS-II Ring Tunnel Controls Estimate.xls"

Finding #: Scheduled Close: Actual Close:Status:B01 Closed

Description:

Action:
Owner:

Response:

Priority:

Verify that all 100 percent Title I Design Technical Specifications work scope for the injection building and 
ring building have been accounted for in the cost estimate.  Verify that the items of technical scope for 
which no technical specification has been included are appropriately included in the cost estimate.
(Finding)

M. Fallier

12/31/2007 2/29/2008

The cost estimate has been reviewed to verify that all items of intended scope that are not yet specified are 
included and that items that may have been previously specified but are no longer included have been 
excluded.

Finding #: Scheduled Close: Actual Close:Status:B02 Closed

Description:

Action:
Owner:

Response:

Priority:

Verify the extent to which consideration for increased general contractor’s markup due to the project location 
and requirements have been incorporated in the cost estimate for all facilities and components.  Confirm 
that LEED Gold certification is correctly assessed in the cost estimate for both general conditions as well as 
the cost of the specific LEED credit points required for achievement of the LEED Gold rating.
(Finding)

M. Fallier

12/31/2007 2/29/2008

The basis of the contractor general conditions estimate has been assessed and found to adequately reflect 
the requirements for the project given its scope, complexity, location and program specific needs.  The 
estimate reflects the cost to achieve LEED certification and possibly a Silver rating.  LEED Gold rating is not 
required for this facility.

Finding #: Scheduled Close: Actual Close:Status:B03 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

Review the construction project logic in the placement of concrete and erection of steel components in order 
to confirm that the construction schedule as projected is correct and that increased duration does not result 
from concrete before steel erection predecessor relationship.

M. Fallier

12/31/2007 2/29/2008

The logic in the construction schedule has been corrected.  Reasonable adjustment of other activity 
durations has enabled the baseline schedule to be maintained.

Finding #: Scheduled Close: Actual Close:Status:B04 Closed

Description:

Action:
Owner:

Response:

Priority:

Verify that all of the technical scope and cost for facility process piping, process piping equipment, piping 
supports and terminal devices in the Ring Building, Service Buildings, Injector Building and Booster Ring 
have been adequately incorporated in the cost estimate.

M. Fallier, F. Willeke

5/30/2008 5/30/2008

The technical scope and cost for facility process piping, process piping in the Ring Building, Service 
Buildings and Injection Building have been reviewed by the ASD and CFD.  All the piping at CD-2 was in the 
ASD scope and costs were adequately included in the ASD CD-2 baseline estimate. Subsequent to 
completion of the 30% Title II design in February 08, a significant portion of the scope was transferred to 
CFD by providing a central process cooling water system in lieu of the distributed process cooling water 
system that was the basis of the CD-2 design.  As of May 30, 2008, the cost for the central process cooling 
water system has been incorporated in the 50% Title II design and estimate for CFD and the balance of 
process cooling water systems remain with the ASD.

Finding #: Scheduled Close: Actual Close:Status:B05 Closed

Description:

Action:
Owner:

Response:

Priority:

Revise work scope for Project Support to better explain rationale for resource loading throughout the period 
of performance.

D. Hatton

6/30/2008 9/24/2008

The work scope for WBS 1.01.03 has been revised as necessary to make sure that discrete facility 
requirements and assumptions are adequately understood and documented.

Finding #: Scheduled Close: Actual Close:Status:B06 Closed

Description:

Action:
Owner:

Response:

Priority:

Revise the WBS 1.02.01.03 BOE to identify the cost uncertainty captured in the estimate, including the 
rationale for not addressing this in the risk analysis.  Further, be certain that such risks are not duplicated in 
cost estimates for contingency.

F. Willeke

5/30/2008 5/30/2008

The cost uncertainty captured in the BOE has been reviewed and its justification reexamined and confirmed. 
Risks have not been duplicated in the cost estimates for contingency.

Finding #: Scheduled Close: Actual Close:Status:B07 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

Revise the WBS 1.02.01.03 BOE to include the rational for the resource loading, work activity to be 
performed, and calculations used to derive the level of effort required.

T. Tanabe

3/31/2009 9/24/2008

WBS 1.02.01.03 BOE has been revised to include the rationale for the resource loading work activity to be 
performed, and calculations used to derive the LOE required.

Finding #: Scheduled Close: Actual Close:Status:B08 Closed

Description:

Action:
Owner:

Response:

Priority:

Perform a quality assurance review on the WBS 1.02.01.03 BOE to resolve inconsistencies, omissions, and 
errors.

T. Tanabe

6/30/2008 9/24/2008

A quality assurance review has been carried out on the BOE of WBS 1.02.01.03 to resolve inconsistencies, 
omissions, and errors.

Finding #: Scheduled Close: Actual Close:Status:B09 Closed

Description:

Action:
Owner:

Response:

Priority:

Correlate vendor quotations to activity-specific material resource quantities identified in the WBS 1.02.01.03 
estimate.

T. Tanabe

6/30/2008 9/24/2008

Vendor quotations have been correlated to activity-specific material resource quantities identified in the 
estimate.

Finding #: Scheduled Close: Actual Close:Status:B10 Closed

Description:

Action:
Owner:

Response:

Priority:

Revise the work scope for WBS 1.03.02 in the WBS dictionary to better explain activities to be performed.

F. Willeke

11/18/2007 11/18/2007

Additional detail has been added to the work scope description for WBS 1.03.02 in the WBS Dictionary to 
better explain the activities to be performed.
Documentation: "NSLS-II WBS Dictionary 11-16-07.doc"

Finding #: Scheduled Close: Actual Close:Status:B11 Closed

Description:

Action:
Owner:

Response:

Priority:

Revise the WBS 1.03.02 BOE to include all relevant supporting information and calculations to justify the 
estimate and permit replication.

F. Willeke

5/30/2008 5/30/2008

Additional detail has been added to the BOE to justify the estimate and permit replication.

Finding #: Scheduled Close: Actual Close:Status:B12 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

Identify additional qualified vendors for the very large $15 million Booster Ring procurement.  Re-evaluate 
the contingency cost risk factor in light of the bid risk associated with limited vendors and other associated 
cost risks associated with this procurement.

T. Shaftan

3/4/2010 9/24/2008

Efforts to identify additional vendors for the booster procurement will continue until successful or until 
contract award in March, 2010.  The cost risk factor and contingency estimate will be re-evaluated and 
adjusted accordingly.

Finding #: Scheduled Close: Actual Close:Status:B13 Closed

Description:

Action:
Owner:

Response:

Priority:

Better define the utility interfaces between the booster systems and the conventional facilities and document 
these appropriately.

E. Johnson, O. Dyling

5/30/2008 5/30/2008

Documentation of interfaces have been reexamined and significant additional detail added, as necessary, to 
adequately and quantitatively describe them in the WBS dictionary, cost estimate, and project schedule. 
This will be coordinated with the risk assessment and contingency analysis and documented in the risk 
registry (see B-22 and J1).

Finding #: Scheduled Close: Actual Close:Status:B14 Closed

Description:

Action:
Owner:

Response:

Priority:

Obtain at least one representative quote on the WBS 1.03.04.03 vacuum chamber fabrication work and 
modify the baseline accordingly.  Re-evaluate the contingency associated with this procurement to factor in 
this new pricing information and the likely bidding environment.
(Finding)

D. Hseush

12/31/2007 1/31/2008

Two quotes on bi-metal flanges and on chamber machining were received from vendors based on just 
completed cell chamber drawings, resulted in per chamber cost (Resource #20 and 21 in 1.03.04.03.01) 
$32,630, 2.8% less than that in CED.
Updated cost number and backup information has been provided to NSLS 2 project office.  The present 
36% contingency for WBS 1.03.04.03.01 is still reasonable.

Finding #: Scheduled Close: Actual Close:Status:B15 Closed

Description:

Action:
Owner:

Response:

Priority:

Re-evaluate the cost estimate for the $720,000 end port drift pipe and correct the assembly/testing effort 
estimate so that it is based on the correct 191 chambers.  Modify the cost estimate during the next update 
and evaluate other parts of the estimate for similar issues.
WBS 1.03.04.03: Storage Ring Vacuum System.
(Finding)

D. Hseush

12/31/2007 1/31/2008

Drawings for various components are being generated and sent to vendors for quotes (Resource #22, 36 
and 37).  The assembly and testing labor (Resource #50, 51, 41, 42, 46 and 47) will be updated to reflect 
the total number of chambers (from 180 to 191).

Finding #: Scheduled Close: Actual Close:Status:B16 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

Re-evaluate the cell chamber solicitation duration for WBS 1.03.04.03 and adjust the schedule as required.

D. Hseush

5/30/2008 5/30/2008

The durations for vendor selection and contract award have been increased to reflect the required time 
period for multiple contract awards.

Finding #: Scheduled Close: Actual Close:Status:B17 Closed

Description:

Action:
Owner:

Response:

Priority:

Incorporate quantity estimates and unit prices in the cost estimate for the dipole magnets power supply 
units.

G. Ganetis

12/31/2007 12/31/2007

As stated in the NSLS II Cost Estimate Data, the quantity for the storage ring main dipole magnet power 
supply is one.  All the dipole magnets are powered in series and therefore require a single power supply.  
The power supply is made up of two power converters.  The backup information showed the quantity of 2 for 
the power converters.  (This could have led to some confusion by the EIR team.)  There is also a single 
large aperture trim power supply that is part of the main dipole magnet circuit.  This was shown in multiple 
presentations where there are tables that show the quantity and diagrams that show the quantity.  These 
presentations were supplied to the EIR team.  I believe the quantity for these power supplies are accurate 
and are correct in the cost estimate.

Finding #: Scheduled Close: Actual Close:Status:B18 Closed

Description:

Action:
Owner:

Response:

Priority:

Formalize the use and control of the BSA working drawings for WBS 1.03.04.04 so they can be adequately 
maintained with proper version control.  Incorporate these controlled drawings in the preliminary design.  
Take similar action for other WBS elements.
(Finding)

G. Ganetis

5/30/2008 5/30/2008

The Electrical Engineering Group has produced controlled drawings that have replaced the engineering 
sketches that were used for the preliminary design reviews.  All the replacement drawings for multipole and 
corrector power supplies engineering sketches (WBS 1.3.4.4.2 and 1.3.4.4.3) have been completed.  The 
drawings for the main dipole power supply (WBS 1.3.4.4.1) and equipment area layout drawings have also 
been completed. All these drawings will have the newly adopted naming conventions, are being maintained 
and controlled.  This WBS is for the accelerator part of the project and so the drawings will be for the 
accelerator and not the experimental.  Similar actions are being taken for other WBS elements as 
appropriate.

Finding #: Scheduled Close: Actual Close:Status:B19 Closed

Description:

Action:
Owner:

Response:

Priority:

Continue the efforts to identify additional vendors for the RF items so as to increase competition and lower 
the bid risk.
WBS 1.03.04.06: Storage Ring Radio Frequency Systems.

J. Rose

9/4/2009 5/22/2009

Efforts to identify additional vendors for the RF items will continue until successful or until award of contracts 
for the storage ring RF cavities and power systems in September, 2009.

Finding #: Scheduled Close: Actual Close:Status:B20 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

Consider removing float from the base schedule and placing it in the overall schedule contingency so as to 
provide a better understanding of the overall project schedule risks.
WBS 1.03.04.06: SR Radio Frequency Systems.

J. Rose, F. Willeke, J. Yeck

5/30/2008 5/30/2008

The recommendation was considered.  The project has explicit float following the early finish date and 
immediately prior to the early finish date.  There remains some distributed float.  This float will be evaluated 
in the continuing effort to improve the quality and detail in the project schedules.

Finding #: Scheduled Close: Actual Close:Status:B21 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop interfaces documents that defined the areas of responsibility between the A&E and BSA activities.  
Include in this document the specifications that are required at these interface points.  Place interface 
documents under change control.
WBS 1.03.04.09: Storage Ring Installation.
(Finding)

E. Johnson, O. Dyling

6/13/2008 5/30/2008

Documentation of interfaces have been reexamined and significant additional detail added, as necessary, to 
adequately and quantitatively describe them in the WBS dictionary, cost estimate, and project schedule.  
This will be coordinated with the risk assessment and contingency analysis and documented in the risk 
registry (see B-14 and J1).

Finding #: Scheduled Close: Actual Close:Status:B22 Closed

Description:

Action:
Owner:

Response:

Priority:

Include the quantity estimates, the assumed productivities rates, and any inefficiencies factors used to 
develop the mechanical and electrical estimates.  Compare the assumed productivity rates to published 
standard so that their reasonable can be assessed.
WBS 1.03.04.09: Storage Ring Installation.
(Finding)

G. Ganetis, S. Sharma

9/30/2008 1/15/2009

Detailed rates, assumptions, and efficiency factors have been documented for mechanical and electrical 
installation estimates.

Finding #: Scheduled Close: Actual Close:Status:B23 Closed

Description:

Action:
Owner:

Response:

Priority:

Estimate the contingency is that is appropriate for the technical, cost, and schedule risks associated with 
the installation of the SR girders.
(Finding)

F. Willeke

11/28/2008 9/24/2008

The contingency required for this WBS activity was estimated and a contingency analysis performed.

Finding #: Scheduled Close: Actual Close:Status:B24 Closed

Description:

Action:
Owner:

Response:

Priority:

Sunday, December 06, 2009 Page 7 of 20



Review Tracking Report (Cont.)

Include the assumptions that existing BSA equipment such as special welding units, cranes, air truck, small 
tools, etc. will be available and provided at no cost to the project.  Review the reasonableness of this 
assumption in light of the many NSLS II installation activities and BNL project needs for this equipment.  Re-
check to make sure that the free use of this equipment is consistent with BSA and DOE policy.
WBS 1.03.04.09: Storage Ring Installation.
(Finding)

D. Hatton

11/18/2007 11/18/2007

The assumption that certain BSA equipment will be made available and provided at no cost to the NSLS-II 
project has been documented in the "NSLS-II Programmatic, Scope, Cost, Schedule, and Risk 
Assumptions" document.  The reasonableness of this assumption will be monitored to ensure that 
appropriate contingency plans are ready in the event of conflicts with other activities.
Documentation: "NSLS-II Programmatic, Scope, Cost, Schedule, and Risk Assumptions 11-18-07.pdf"

Finding #: Scheduled Close: Actual Close:Status:B25 Closed

Description:

Action:
Owner:

Response:

Priority:

Obtain updated cost quotation for the Damping Wiggler systems which contains all required system 
functionality and reflects current cost for the basic materials required.  Verify the lead time required for all 
required equipment components.

T. Tanabe

10/1/2009 12/6/2009

Alternative ways to procure the Damping Wiggler (DW) are being explored.  The project beamlines have 
been redefined and a canted DW beamline is in no longer a part of the baseline.  Reoptimization of the DW 
parameters to take this fact into account are in progress.

Finding #: Scheduled Close: Actual Close:Status:B26 Closed

Description:

Action:
Owner:

Response:

Priority:

Include all relevant supporting information and calculations in the BOE to justify the WBS 1.04.05.02 
estimate and permit replication.

K. Evans-Lutterodt

5/30/2008 5/30/2008

All relevant supporting information and calculations have been added to the BOE. The location of the 
beamline has been indicated in the WBS Dictionary element 1.04.05.02.
Documentation: "NSLS-II WBS Dictionary 11-16-07.doc"

Finding #: Scheduled Close: Actual Close:Status:B27 Closed

Description:

Action:
Owner:

Response:

Priority:

Include all relevant supporting information and calculations in the BOE to justify the estimate and permit 
replication for WBS 1.04.05.04.

A. Broadbent, K. Kaznatcheev

5/30/2008 5/30/2008

The costing was independently reviewed by SXR beamline expert Dr. K. Kaznacheev, formerly of the CLS, 
to address this recommendation as well as ID#36.  Following international comparisons, the budgeted costs 
are deemed adequate for such a beamline.  A full "bottoms-up" costing with specific quotations for each 
component (ID#36) has not been performed since the scientific mission of the beamline awaits EFAC 
recommendations and project approval.  Such a full analysis will be performed when the scientific mission is 
confirmed.  The location of the beamline has been indicated in the WBS Dictionary element 1.04.05.04.
Documentation: "NSLS-II WBS Dictionary 11-16-07.doc"

Finding #: Scheduled Close: Actual Close:Status:B28 Closed

Description:

Action:
Owner:

Response:

Priority:
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Identify in the BOE the cost uncertainty captured in the estimate, including the rationale for not addressing 
this in the risk analysis.  Further, be certain that such risk is not duplicated in contingency.
WBS 1.06.02.04:  Accelerator Integrated Testing.

F. Willeke

11/18/2007 11/18/2007

A document providing more details on the basis of estimate for Accelerator Integrated Testing, including the 
rationale for not addressing this in the risk registry, has been prepared and this information will be added to 
the BOE in the Cost Estimate Database for this WBS element.
Documentation: "Schedule Detail for Integrated Testing and Commissioning.pdf"

Finding #: Scheduled Close: Actual Close:Status:B29 Closed

Description:

Action:
Owner:

Response:

Priority:

Include all relevant supporting information and calculations in the WBS 1.06.02.04 BOE to justify the 
estimate and permit replication.

F. Willeke

11/18/2007 11/18/2007

A document providing more details on the basis of estimate for Accelerator Commissioning has been 
prepared and this information will be added to the BOE in the Cost Estimate Database for this WBS element.
Documentation: "Schedule Detail for Integrated Testing and Commissioning.pdf"

Finding #: Scheduled Close: Actual Close:Status:B30 Closed

Description:

Action:
Owner:

Response:

Priority:

Revise the work scope to better explain how activities will be performed consistent with their respective 
resource loading.
WBS 1.06.02.05:  Accelerator Commissioning.

F. Willeke

11/18/2007 11/18/2007

Additional detail describing the work scope for accelerator commissioning has been added to the WBS 
Dictionary elements 1.06.02.05 and below.  A document providing more details on the scheduling of this 
work has been prepared and this information will be added to the Primavera schedule.
Documentation: "NSLS-II WBS Dictionary 11-16-07.doc", and "Schedule Detail for Integrated Testing and 
Commissioning.pdf"

Finding #: Scheduled Close: Actual Close:Status:B31 Closed

Description:

Action:
Owner:

Response:

Priority:

Document the scope included in the LOB 4 Shell and verify that the entire scope is included in the baseline 
cost estimate and schedule.  Coordinate this definition with that in the level three WBS dictionary.
(Finding)

M. Fallier

11/18/2007 11/18/2007

Additional detail to document the extent of finish of LOB 4 has been added to the WBS Dictionary in 
elements 1.5.3, 1.5.3.7, and 1.5.3.7.3.  The documented scope is consistent with the baseline cost and 
schedule estimates.

Finding #: Scheduled Close: Actual Close:Status:B32 Closed

Description:

Action:
Owner:

Response:

Priority:
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Remove embedded estimate uncertainty contingency from the cost estimate and establish a risk and 
contingency for this event.
(Finding)

J. Yeck

5/30/2008 5/30/2008

Embedded estimate contingency is removed as it is identified.

Finding #: Scheduled Close: Actual Close:Status:B33 Closed

Description:

Action:
Owner:

Response:

Priority:

Revise the WBS 1.02.01.03 work scope to better explain discrete facility requirements and assumptions 
pertaining to making certain space fit for its intended use.

F. Willeke

7/31/2008 9/24/2008

The work scope has been better explained to include discrete facility requirements and assumptions.  The 
WBS has been updated accordingly.

Finding #: Scheduled Close: Actual Close:Status:B34 Closed

Description:

Action:
Owner:

Response:

Priority:

Document how the quoted unit prices and magnet quantities were used to derive the magnet estimate for 
WBS 1.03.04.02 and include this in the basis of estimate backup.  Review other areas of the baseline to 
make sure that all large estimates are apropriately supported.

F. Willeke

1/31/2008 2/29/2008

Seven vendor quotes have been obtained for all production series of the various NSLS-II magnet designs.  
The highest and lowest estimates appeared to deviate unreasonably strong from the five other estimates 
(according to professional judgment and experience from the RHIC and SNS magnet production).  They 
have been taken into account in the estimate.  An average cost estimate was formed for each of the magnet 
types using the rest of the five estimates, the estimated values closest to the average values were choose, 
as NSLS-II cost estimates.

Finding #: Scheduled Close: Actual Close:Status:B35 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider obtaining quotations for some of the high cost items directly from the manufacturer or primary 
vendor for comparison with the PSL estimates.

A. Broadbent, K. Kaznatcheev

5/30/2008 5/30/2008

The costing was independently reviewed by SXR beamline expert Dr. K. Kaznacheev, formerly of the CLS, 
to address this recommendation as well as ID#28.  Following international comparisons, the budgeted costs 
are deemed adequate for such a beamline.  A full "bottoms-up" costing with specific quotations for each 
component has not been performed since the scientific mission of the beamline awaits EFAC 
recommendations and project approval.  Such a full analysis will be performed when the scientific mission is 
confirmed.

Finding #: Scheduled Close: Actual Close:Status:B36 Closed

Description:

Action:
Owner:

Response:

Priority:
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Confirm that the cost of the specified HA control & HVAC systems have been correctly incorporated in the 
cost estimate for the Injection Building and other facilities or modify the cost estimate to include these 
system costs.

M. Fallier

1/31/2008 2/29/2008

The Injection Bldg does not require high accuracy (HA) HVAC systems.  Standard commercial systems are 
adequate for this space.  The estimate adequately covers costs for commercial grade HVAC control in the 
Air Handler line of the estimate.  HVAC controls will be broken out in more detail in subsequent estimates.

Finding #: Scheduled Close: Actual Close:Status:B37 Closed

Description:

Action:
Owner:

Response:

Priority:

Confirm that the HSSD system is included in the design and in the cost estimate for the Injection Building.  
Verify that all special electrical system costs have been correctly incorporated in the cost estimate.
(Finding)

M. Fallier

1/31/2008 2/29/2008

The estimate and design basis for the fire detection system includes HSSD for the Injection Building.  All 
special electrical system costs for the Injection building are included in the estimate.

Finding #: Scheduled Close: Actual Close:Status:B38 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider the impact on total duration for the construction of the Injection Building in a "time is of the 
essence" approach to obtaining required mechanical and electrical equipment procurements necessary for 
construction of the Injection Building.

M. Fallier

1/31/2008 2/29/2008

Construction of the Injection bldg can be shortened however the schedule is funding limited and 
acceleration would exceed available funding for this activity.  The activities that are dependent on 
completion of the Injection bldg. also cannot be accelerated due to funding limitations therefore there is no 
benefit to accelerating this activity.

Finding #: Scheduled Close: Actual Close:Status:B39 Closed

Description:

Action:
Owner:

Response:

Priority:

Verify the correct coverage area for the Ring Building fire protection system, update the cost estimate and 
schedule as appropriate.

M. Fallier

5/30/2008 5/19/2008

The fire protection estimate for the Ring Bldg has been updated to reflect the current square footage 
protected. This was submitted as part of the 50% Title II package.

Finding #: Scheduled Close: Actual Close:Status:B40 Closed

Description:

Action:
Owner:

Response:

Priority:

Verify that the cost estimate correctly includes the HSSD smoke detection system.  Update the cost 
estimate and schedule as necessary.

M. Fallier

5/30/2008 5/19/2008

The fire protection estimates have been broken out in more detail and reflect the use of HSSD systems.  
This was submitted as part of the 50% Title II package.

Finding #: Scheduled Close: Actual Close:Status:B41 Closed

Description:

Action:
Owner:

Response:

Priority:
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Consider modification of the schedule logic to remove the non-productive period by more efficient 
procurement of key building materials for the LOBs.

M. Fallier

5/30/2008 5/19/2008

The procurement of the LOBs will be a separate construction package in the out years.  The LOB schedule 
logic will be the responsibility of the successful G.C. to optimize his procurement of key building materials.  
The LOBs are shown as future work in the 50% Title II package.

Finding #: Scheduled Close: Actual Close:Status:B42 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop and issue a comprehensive Project Programmatic, Technical, Cost, and Schedule Assumptions 
document.
(Major Finding)

D. Hatton

5/30/2008 5/30/2008

Key project programmatic, technical, cost, and schedule assumptions has been comprehensively 
documented in the "NSLS-II Programmatic, Scope, Cost, Schedule, and Risk Assumptions" document.  
This will be regularly updated and maintained as a controlled document.  We believe this fully addressees 
the recommendation.  Note: Additional changes have been instituted to fully satisfy this finding.
Documentation: "NSLS-II Programmatic, Scope, Cost, Schedule, and Risk Assumptions 11-18-07.pdf"

Finding #: Scheduled Close: Actual Close:Status:C01 Closed

Description:

Action:
Owner:

Response:

Priority:

Identify a source of funding for the ‘hotel loads’ for the two periods of schedule contingency prior to CD-4.
(Finding)

D. Hatton

6/30/2008 9/24/2008

Contingency in the amount of $19M has been assigned to the risk associated with the ‘hotel loads’ that 
would occur if work extends into the two periods of schedule contingency, totaling one year, prior to CD-4.  
This amount includes $10M in additional contingency on pre-ops that was added to the TPC at the 
recommendation of the SC IPR for CD-2.  This risk and contingency is also discussed in the "NSLS-II 
Programmatic, Scope, Cost, Schedule, and Risk Assumptions" document in section 5.6.
Documentation: "PCR_08_003.pdf", "BCP_08_003.pdf", and "NSLS-II Programmatic, Scope, Cost, 
Schedule, and Risk Assumptions 11-18-07.pdf".

Finding #: Scheduled Close: Actual Close:Status:D01 Closed

Description:

Action:
Owner:

Response:

Priority:

Provide more detail in the schedule for major activities, such as the Conventional Facilities contract, the 
Construction Management contract, planned procurements, and project reviews and approvals.
(Finding)

D. Hatton

12/31/2007 2/29/2008

Additional detail for major activities including Conventional Facilities, planned procurements and project 
reviews and approvals have been added to the Primavera schedule.

Finding #: Scheduled Close: Actual Close:Status:D02 Closed

Description:

Action:
Owner:

Response:

Priority:
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Develop appropriate milestones at all levels to allow tracking of Title II design to its scheduled completion on 
September 12, 2008.  Provide Milestone Definitions as required.
(Major Finding)

S. Dierker

11/18/2007 11/18/2007

One Level 2 milestone, "100% Conventional Facilities Design Complete - September 12, 2008", and two 
Level 3 milestones, "60% Conventional Facilities Design Complete - May 12, 2008" and "40% Accelerator 
Systems Design Complete - January 31, 2008" will be added to the Primavera schedule according to an 
approved Project Change Request and Baseline Change Proposal.
Documentation: PCR_08_002.pdf and BCP_08_002.pdf

Finding #: Scheduled Close: Actual Close:Status:D03 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop logic for the Experimental System R&D activities, which shows relationship to the technical 
systems it is supporting. Ensure all other R&D is accurately portrayed in the schedule, and in the WBS 
Dictionary.
(Major Finding)

S. Dierker

11/18/2007 11/18/2007

Twelve milestones, including one at Level 3, have been defined for Experimental Facilities R&D activities 
and their linkages to relevant experimental facilities design and construction activities have been defined 
and will be added to the Primavera schedule according to an approved Project Change Request. Additional 
detail for other R&D items has also been added to their scope definitions in the WBS Dictionary and to their 
scheduled activities in the Primavera schedule.
Documentation: "PCR_08_002.pdf", "Experimental Facilities R&D Milestones and Linkages.pdf", 
"PCR_08_001.pdf", "NSLS-II WBS Dictionary 11-16-07.doc", "NSLS-II Milestone List 11-18-07.pdf", and 
"NSLS-II Detail Schedule 11-18-08.pdf"

Finding #: Scheduled Close: Actual Close:Status:D04 Closed

Description:

Action:
Owner:

Response:

Priority:

Provide an explanation of the derivation of the current critical path in the Schedule Assumptions Document 
and other project documents as appropriate.

D. Hatton

11/18/2007 11/18/2007

The derivation of the current critical path has been documented in the “NSLS-II Programmatic, Scope, Cost, 
Schedule, and Risk Assumptions” document. This will be regularly updated and maintained as a controlled 
document.
Documentation: "NSLS-II Programmatic, Scope, Cost, Schedule, and Risk Assumptions 11-18-07.pdf"

Finding #: Scheduled Close: Actual Close:Status:D05 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop and issue Schedule Control Procedure.  Develop a Schedule Procedure which institutionalizes the 
process by identifying who can issue schedule or milestones and changes; clearly identifies the latest 
schedule revision/issue date; and identifies schedule conventions, statusing rules, etc. 

D. Hatton

5/30/2008 5/30/2008

Schedule Control Procedures satisfying this recommendation have been developed and implemented.

Finding #: Scheduled Close: Actual Close:Status:D06 Closed

Description:

Action:
Owner:

Response:

Priority:
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Provide additional detail of the activities leading to Activity CFC1115, correct the activity description, and 
justify the duration.

M. Fallier

12/31/2007 2/29/2008

Additional detail for this activity indicating all major steps required to secure bids for the Ring Bldg contract 
have been included in the schedule.

Finding #: Scheduled Close: Actual Close:Status:D07 Closed

Description:

Action:
Owner:

Response:

Priority:

Expand the RMP (or create another document) to specifically identify programmatic/global risks that might 
affect the project.  Ensure that a contingency sum is assessed to reflect the magnitude of the uncertainty 
imposed by these additional risks.
(Major Finding)

BHSO, F. Crescenzo

11/18/2007 11/18/2007

A section was added to appendix B of the the Project Execution Plan (PEP) to describe how federal and/or 
program risks will be indentified, tracked and managed.  The Federal Project Director will be responsible for 
executing the process.  Using this process an initial federal risk registry has been created and will be 
tracked.  Federal risks that require contingency from within the TPC will be cross referenced and tracked in 
the project risk registry.  The NSLS-II Risk Management Plan (section 1, page 2) has been updated to 
include information on federal risk management.
Documentation: "NSLS-II PEP Rev 3 11-16-07.pdf", appendix B, paragraph B4.11, "Fed Risk Registry for 
NSLS-II.xls", and "NSLS-II Risk Management Plan 11-18-07.pdf"

Finding #: Scheduled Close: Actual Close:Status:E01 Closed

Description:

Action:
Owner:

Response:

Priority:

Review the Risk Analysis with a focus on the following items:
•   Re-address the contingency assessment for this project.  Ensure that the methodology used is carefully 
and fully documented and explained, including the use of "risk factors", and how they have been developed.
•   Document how the probabilistic assessment was performed and justify why it is a realistic approach for 
this project.
•   Document the support and collaboration of the project staff and IPT in developing the risk management 
plan and risk analysis.
•   Document how the probabilistic assessment considers risk dependencies.
•   Tie the results of the stochastic assessment directly to the project contingency sum proposed for the 
baseline.
•   Ensure that the risks proposed are reasonably defined and documented, and that corresponding 
mitigation actions are reasonable and attainable.
•   Document how each mitigation action will be incorporated into the project baseline if not included already.
•   Minimize the use of arbitrary adjustments to the contingency development.  Document the logic for them 
when used.
•   Document how the proposed contingency amount provides reasonable assurance that the proposed cost, 
schedule and technical baseline can be met, and no more.
(Major Finding)

J. Yeck, D. Hatton

5/30/2008 5/30/2008

The methodology for risk and contingency assessment has been carefully and fully documented in the 
"NSLS-II Programmatic, Scope, Cost, Schedule, and Risk Assumptions" document.  All points raised here 
are addressed in that document.  The use of arbitrary adjustments to the contingency development will be 
minimized.  The contingency assessment will be re-addressed through a bottoms-up analysis.  Any arbitrary 
adjustments will be documented.  Note: The risk analysis method was evaluated based on the EIR and IPR 
recommendations.  The risk analysis process was modified and the Risk Management Plan revised to 
accurately describe the improved approach.  With this additional work we now consider this finding satisfied.
Documentation: "NSLS-II Programmatic, Scope, Cost, Schedule, and Risk Assumptions 11-18-07.pdf"

Finding #: Scheduled Close: Actual Close:Status:E02 Closed

Description:

Action:
Owner:

Response:

Priority:
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Provide documentation, including the rationale, for how contingency is planned to be used over the life of 
the project.
(Finding)

J. Yeck

11/18/2007 11/18/2007

The rationale, plan, and schedule for contingency use has been documented in the "NSLS-II Programmatic, 
Scope, Cost, Schedule, and Risk Assumptions" document.  This will be regularly updated and maintained 
as a controlled document.
Documentation: "NSLS-II Programmatic, Scope, Cost, Schedule, and Risk Assumptions 11-18-07.pdf"

Finding #: Scheduled Close: Actual Close:Status:E03 Closed

Description:

Action:
Owner:

Response:

Priority:

Review risk mitigation plans and ensure that all planned risk mitigation actions are reflected in the baseline 
costs and schedule.
(Finding)

J. Yeck

12/31/2007 4/30/2008

Risk mitigation plans have been reviewed to ensure that all active risk mitigation actions are appropriately 
reflected in the baseline costs and schedule.

Finding #: Scheduled Close: Actual Close:Status:E04 Closed

Description:

Action:
Owner:

Response:

Priority:

Address the risks associated with the OPCs, and develop an appropriate contingency amount to address 
the uncertainty.
(Major Finding)

S. Dierker

6/30/2008 9/22/2008

Risks associated with OPCs have been identified and Pre-operations activities may take longer than 
currently planned.  The NSLS-II Risk Management process is being utilized and refined.  An updated Risk 
Registry is being prepared and will be available in June.  The documentation will be updated based on the 
Risk Registry contingency calculations.
Documentation: "PCR_08_003.pdf" and "BCP_08_003.pdf"

Finding #: Scheduled Close: Actual Close:Status:E05 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider setting aside a portion of the contingency as management reserve for use at the contractor’s 
discretion in order to simplify the bureaucratic burden on the Federal staff.

BHSO, F. Crescenzo

11/18/2007 11/18/2007

The Project Execution Plan authorizes the Federal Project Director, with the concurrence of the Director, 
Office of Basic Energy Sciences, to assign a portion of the contingency to the NSLS-II Project Director for 
use as management reserve.  The need for this will be continually evaluated to ensure that the bureaucratic 
burden on the Federal staff does not become excessive.

Finding #: Scheduled Close: Actual Close:Status:E06 Closed

Description:

Action:
Owner:

Response:

Priority:
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Reevaluate the methodology for including risks on the “watch list.” Reconsider the practice of automatically 
adjusting risks—particularly that of adjusting "Low" risks to "High" - just because the contingency calculated 
for the risk is above an arbitrary value.  Instead, consider narrowing the management focus to those risks, 
regardless of the size of the estimated contingency, that demonstrate high cost sensitivity determined 
through the probabilistic assessment.

J. Yeck

12/31/2007 4/30/2008

The methodology for including risks on the ‘watch list’ has been reevaluated and the practice of 
automatically adjusting risk has been reconsidered.  Risk is now determined through a probabilistic 
assessement.

Finding #: Scheduled Close: Actual Close:Status:E07 Closed

Description:

Action:
Owner:

Response:

Priority:

Document the project scope in a single location and include quantative measurable parameters to allow 
confirmation that the project has supplied what was designed and that the end product performance meets 
the project requirements.  Tie the scope to the requirements documents for the Conventional Accelerator, 
and Experimental facilities.
(Major Finding)

S. Dierker

11/28/2008 9/24/2008

The WBS Dictionary has been expanded to serve as a comprehensive description of the project scope.  The 
WBS dictionary is also included (to Level 3) as Appendix D of the PEP.  The six insertion device beamlines 
included in the project scope are explicitly described in the WBS Dictionary.  No project funds will be used 
for any beamlines other than these six beamlines and so no other beamlines are included in the scope 
description.  Quantitative scope descriptions have been included in the WBS Dictionary wherever 
appropriate.
Goals in WBS element 1.06.02.05.03 (Accelerator SR Commissioning) will include quantatative measures 
defining what is acceptable.

Finding #: Scheduled Close: Actual Close:Status:G01 Closed

Description:

Action:
Owner:

Response:

Priority:

Document the justification for the key performance parameters proposed in the PEP.  Relate these 
parameters back to the original parameters used to gain initial project approval and describe the rationale 
for any changes in the initial parameters to current values.
(Finding)

S. Dierker, F. Willeke

11/18/2007 11/18/2007

The threshold key performance parameters proposed in the PEP are consistent with demonstrating the 
capability of NSLS-II to meet the mission need described at project approval.  This is documented in the 
memo "NSLS-II KPP Justification".
Documentation: "NSLS-II KPP Justification.pdf"

Finding #: Scheduled Close: Actual Close:Status:G02 Closed

Description:

Action:
Owner:

Response:

Priority:

Document the plan to achieve the full Contractor team staffing and how the staffing recommendations in the 
comprehensive Design Review will be resolved.  Revise staffing plans to reflect the current status and track 
personnel actions to achieve the required staffing levels.

D. Hatton

1/31/2008 2/24/2008

Staffing Plan has been developed and is being used to track personnel actions.

Finding #: Scheduled Close: Actual Close:Status:G03 Closed

Description:

Action:
Owner:

Response:

Priority:
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Document the plan for staffing the DOE Project Team and describe the "owner’s" project administration 
strategy.  Include the level of project control anticipated and any time phasing of staff. Where matrixed staff 
is planned, include a measure of how much effort will be required from matrixed employees include 
confirmation from their parent organizations of their availability or the availability of the required function.

BHSO, F. Crescenzo

11/18/2007 11/18/2007

The Project Execution Plan has been modified to improve the definition of the Federal Project Office and to 
identify resources available to the Federal Project Director.  The revised PEP was approved on 12-15-07.
Documentation: "NSLS-II PEP Rev 3 11-16-07.pdf", appendix B, paragraph B4.1.

Finding #: Scheduled Close: Actual Close:Status:G04 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider adding the components required to achieve the original 500 mA scope back into the project.

S. Dierker

11/18/2007 11/18/2007

This has been reconsidered and a decision reached to not add the scope required to achieve 500 mA to the 
baseline at this time.

Finding #: Scheduled Close: Actual Close:Status:G05 Closed

Description:

Action:
Owner:

Response:

Priority:

Complete and document a comprehensive preliminary design review of all project components 
(Conventional Facilities, Accelerator, and Experimental Facilities) relative to requirements documents.  
Resolve all comments that impact the proposed baseline through direct changes to cost and schedule or 
with dedicated contingency.  Adjust proposed scope, cost, and schedule baselines as necessary.
(Major Finding)

S. Dierker

11/18/2007 2/29/2008

A comprehensive design review of all project components (Conventional Facilities, Accelerator Systems, 
and Experimental Facilities) was conducted during Nov 6-9, 2007 by a DOE SC Independent Project Review 
team consisting of 36 expert reviewers.  They found that NSLS-II is ready for CD-2 following consideration 
of additional scope in two areas and additional contingency.  These comments have all been resolved by 
making adjustments to the scope and cost (schedule was not impacted by the comments) baselines, 
resulting in an increase of TPC to $912M.
The IPR meets the requirements of a design review as required by DOE O 413.3, Table 2.

Finding #: Scheduled Close: Actual Close:Status:I01 Closed

Description:

Action:
Owner:

Response:

Priority:

Document the interfaces between the various NSLS II processes and components. Confirm that all 
interfaces are adequately and quantitatively included in the WBS dictionary, cost estimate, and project 
schedule. Coordinate with the risk assessment and contingency analysis where interfaces are not fully 
understood or still include risk to the cost, scope, or schedule baseline.  Document each interface relative to 
risk.

J. Yeck

6/13/2008 5/30/2008

Documentation of interfaces have been reexamined and significant additional detail added, as necessary, to 
adequately and quantitatively describe them in the WBS dictionary, cost estimate, and project schedule.  
This will be coordinated with the risk assessment and contingency analysis and documented in the risk 
registry (see B-14 and B-22).

Finding #: Scheduled Close: Actual Close:Status:J01 Closed

Description:

Action:
Owner:

Response:

Priority:
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Complete development of System Requirements and Design criteria documents in a controlled process.  
Incorporate these documents into the design review process.
(Finding)

E. Johnson, L. Miceli

6/13/2008 9/24/2008

The System Requirements and Design criteria documents will be completed in a controlled process.  These 
documents will be incorporated into the design review process.

Finding #: Scheduled Close: Actual Close:Status:J02 Closed

Description:

Action:
Owner:

Response:

Priority:

Review the cost estimate for inclusion of LEED Gold Certification costs across all applicable WBS Elements.
(Finding)

M. Fallier

1/31/2008 2/29/2008

The project is not required to achieve LEED Gold but will achieve a minimum of LEED certification and 
possible Silver level certification.

Finding #: Scheduled Close: Actual Close:Status:J03 Closed

Description:

Action:
Owner:

Response:

Priority:

Include important hazard analysis tasks in the project schedule as either milestones or separate sctivities, 
so as to assure appropriate visibility to the IPT.
(Finding)

D. Hatton

1/31/2008 4/30/2008

Important hazard analysis tasks have been included in the project schedule to assure appropriate visibility to 
the IPT.

Finding #: Scheduled Close: Actual Close:Status:L01 Closed

Description:

Action:
Owner:

Response:

Priority:

Expand the project schedule to include discrete activities for DOE O 420.2B processes and approvals.
(Finding)

D. Hatton

1/31/2008 4/30/2008

The project schedule has been expanded to include discrete activities for DOE O 420.2B processes and 
approvals.

Finding #: Scheduled Close: Actual Close:Status:L02 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider conducting a formal VE study aimed at design simplification and cost savings for the Accelerator 
Systems early in the final design phase.

S. Dierker

5/30/2008 5/30/2008

The Accelerator Systems Division has included VE opportunities during the various stages of design.  VE 
effort has been conducted to optimize the cost and schedule baselines.  Further VE efforts will be 
conducted during the final design phase.

Finding #: Scheduled Close: Actual Close:Status:M01 Closed

Description:

Action:
Owner:

Response:

Priority:
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Consider conducting a formal VE study aimed at design simplification and cost savings for the Experimental 
Facilities early in the final design phase.

S. Dierker

6/1/2010 5/22/2009

 Carried forward to CD-3 EIR, review 2008-009, finding F43.

Finding #: Scheduled Close: Actual Close:Status:M02 Closed

Description:

Action:
Owner:

Response:

Priority:

Incorporate startup and commissioning detailed activities in a P3 schedule to verify that all requirements are 
logically tied.  Verify that scope, resources and costs necessary to accomplish these activities are included 
in the cost and schedule baseline.
(Finding)

F. Willeke

9/1/2009 12/6/2009

Revision of all logical ties in the P6 schedule was completed as part of the FY10 and beyond detailed work 
planning.  P6 schdule including start up activities has been consolidated.  An initial detailed plan for start-up 
and commissioning has been worked out in November 2009.  The goal is to have a matured start-up and 
test plan by February 2010.

Finding #: Scheduled Close: Actual Close:Status:N01 Closed

Description:

Action:
Owner:

Response:

Priority:

Revise the PEP, Section 4.4, Work Authorization, to indicate that CD-3, Approve Start of Construction, is 
authorized by the SAE.
(Finding)

BHSO, F. Crescenzo

11/1/2008 9/24/2008

The PEP has been revised in conjunction with CD-3 to reflect that CD-3 will be authorized by the Deputy 
Secretary.

Finding #: Scheduled Close: Actual Close:Status:O01 Closed

Description:

Action:
Owner:

Response:

Priority:

Clearly state the planned major procurements in the Acquisition Strategy. Review and correct the AS 
document to be consistent with Project cost and schedule baselines.

D. Dale

12/31/2007 3/12/2008

The Acquisition Strategy has been updated with current project cost and schedule baselines.  The NSLS-II 
Project believes the Acquisition Strategy is not the appropriate place to state the detailed list of planned 
procurements because of the potential for changes in this list (within the TPC) and the burden of 
reapproving changes to the Acquisition Strategy.  Instead, the project has developed a "NSLS-II Project 
Procurement Management Plan", which itemizes the cost and schedule for planned major procurements.  
This document was approved on March 12, 2008 and added to the controlled document list so that changes 
to the cost or schedule of major procurements will be regulated by our change control procedures and 
receive proper management attention.

Finding #: Scheduled Close: Actual Close:Status:P01 Closed

Description:

Action:
Owner:

Response:

Priority:
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Formalize the content of the NSLS-II Project Procurement Management Plan, and submit it for review and 
concurrence by the FPD and DOE Contracting Officer.

D. Dale

12/31/2007 3/12/2008

The "NSLS-II Project Procurement Management Plan", was approved on March 12, 2008 and submitted for 
review and concurrence by the FPD and DOE Contracting Officer.

Finding #: Scheduled Close: Actual Close:Status:P02 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop a plan or strategy for either meeting the requirements of DOE O 361.1A to provide a Level 4 
certified FPD for this Major Project Acquisition, or to obtain a waiver from this requirement. Submit the plan 
as part of CD-2 documentation for SAE approval.  Revise the project organization to eliminate the splitting of 
FPD authority and accountability between two individuals.
(Finding)

BHSO, F. Crescenzo

11/1/2008 9/24/2008

The Federal Project Director for NSLS-II has been certified prior to CD-3.

Finding #: Scheduled Close: Actual Close:Status:Q01 Closed

Description:

Action:
Owner:

Response:

Priority:

Ensure that contingency planning provides measures to accommodate the periodic absence of the BSA 
NSLS-II Deputy Project Director.  Submit the plan as part of CD-2 documentation for SAE approval.

S. Dierker

11/18/2007 5/5/2008

Effective 5-5-08 an individual has joined the NSLS-II Project who will serve as the permanent, full-time 
Deputy Project Director.  A transition period will take place between May and August 30, 2008 at which time 
the new staff member will officially take over all responsibilities associated with the office of the Deputy 
Director.  A contingency plan is no longer required and the Project considers this item closed.  The NSLS-II 
Project Execution Plan will be updated to document this approach.

Finding #: Scheduled Close: Actual Close:Status:Q02 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider establishing a tracking system for action items from weekly IPT meetings, with due dates and 
description of how the item is resolved or closed.

BHSO, F. Crescenzo

1/31/2008 4/30/2008

A tracking system for action items from weekly IPT meetings, with due dates and descriptions of how items 
are resolved and closed has been implemented.

Finding #: Scheduled Close: Actual Close:Status:Q03 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2008-006

Program: Radiological Safety Design Review

Date Performed: 4/25/2008 Date Closed:

Comments: April 24 - 25, 2008

The shielding design uses different design values for the accelerators (0.5 mRem/h, 5 microSv/h) and for 
the beamlines (50 microRem/h, 0.5 microSv/h), based on the difference in occupancy factors.  Due to the 
close proximity of experimental hutches with respect to the accelerator tunnel, the clear separation between 
these two areas will not always be obvious.  The committee therefore suggests that the NSLS-II design 
team explicitly mentions in the shielding design report that the shielding calculations for the storage ring are 
conservative (assuming point losses instead of line beam losses, self shielding of magnets not taken into 
account, conservative values for the attenuation lengths used) and that, under normal operational 
conditions, one can expect that outside the storage ring tunnel the radiation levels should not exceed 50 
microrem/h (0.5 microSv/h).

The report has been included in the PSAD as an Appendix.

Steve Hoey

9/30/2008 9/18/2008

 As suggested by the committee, the conservative factors in the shielding analysis have  been explicitly 
stated in PSAD.  In addition subsequent to the review, an ALARA analysis has been carried out based on 
the occupacy factors for the accelerator enclosures and the beamlines.  It has been shown that shielding 
beamline enclosures for a dose rate of 0.05 mrem/h is cost effective based on ALARA principle, whereas 
additional shielding for the accelerator enclosures is not cost effective.  Report of analysis is prepared as 
part of PSAD.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

The NSLS-II design team should clarify the Maximum Credible Incident (MCI) limits per incident and per 
year.  The committee invites the NSLS-II design team to develop a list of MCI scenarios.

PSAD provides possible MCI scenarios and the maximum dose rate limits per incident.

Steve Hoey

9/30/2008 9/18/2008

PSAD discusses abnormal operating conditions and identify MCI  for the facility.  The shielding policy states 
that the maximum dose limit from an incident is defined as < 2000 mrem.  The likely dose resulting from the 
MCI is much less than 100 mrem and it is considered impossible for a person to exceed 2000 mrem.  Any 
exposure resulting from abnormal operating conditions will be monitored through the personnel dosimeters 
and will be included in the individual’s annual exposure record.  Because of the conservative nature of these 
calculations, we do not anticipate abnormal operating conditions to be a dominant factor in the department 
administrative control of radiation.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:
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The beam loss assumptions evaluate local losses on any of the limiting apertures outside the injection area 
as maximum 6 % of the total losses.  The committee has some concerns that the 6 % local point losses on 
any of these limiting apertures may be underestimated, taking into account the experience at other facilities, 
in particular ESRF.  The committee recommends that the NSLS-II design team consider a larger localized 
loss for the shielding calculations, coupled with a more realistic source distribution, such as a line source of 
limited length, and establish how that alters their design.

NSLS-II beamloss scenarios were compared with beam loss assumptions and measurements from other 
facilities and a comparison table has been prepared to verify our conclusion.

Steve Hoey

9/30/2008 9/18/2008

We believe that the 6% point beam loss locally (~30% distributed loss around the storage ring at the non-
injection region) is an extremely conservative beam loss assumption based on the dose rates measured 
outside the shield wall of ESRF.  In addition 6% local point beam loss assumption is quite conservative 
compared to the uniformly distributed beam loss assumptions at the other facilities.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

The NSLS-II design team should define a clear shielding strategy for the fast injection operation (15 nC/s).  
Several strategies could be envisaged, e.g. increasing local shielding around suspected high-loss points in 
the storage ring, limitation on the maximum allowed injected charge in the storage ring for a given time 
interval, use of judiciously placed radiation monitors, interlocked to the PPS on integrated dose.  The finally 
adopted strategy could combine more than one of the above solutions.  The committee suggests that the 
NSLS-II design team takes account for the conservatism of the analytical shielding model for point losses 
(see annex 4).

Shiedlng around high loss points are designed and reported in Tech Note 32.  The BCS engineering 
conceptual design is complete and final design is in progress.

Steve Hoey

12/31/2008 12/31/2008

The strategy for fast injection (15 nC/s) operation has been determined.  The high beam loss points like 
injection and extraction regions will be shielded with supplementary shielding.  All pieces of this shielding 
have been designed.  Beam loss at the non-injection regions, which is lightly shielded, will be controlled by 
the engineering solutions of Beam Containment Systems.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:

The NSLS-II design team should provide more detail on the booster shielding design, concerning the 
following points:
   - Shielding for the 50 % losses (at 200 MeV) at the injection septum.
   - Shielding for radiation at forward angles throughout the booster.
   - Shielding of the beam stop at the booster extraction area.
- The NSLS-II design team needs to complete the evaluation of all personnel labyrinths and machine 
penetrations.

Each labyrinth (RF, water, electrical) has been evaluated for shielding adequacy in a review of 100% final 
design drawings.  A report is provided to CF.

Steve Hoey

9/30/2008 9/18/2008

Supplementary shielding at the booster injection region is designed based on 50% beam loss at 200 MeV, 
at 15 nC/s.  Shieding in the forward direction in the booster is provided as 20 shadow shields downstream of 
each dipole for the occupied regions.  Shielding for the beamdump is designed.  Supplementary shielding 
information is provided in TNote 32.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee recommends the NSLS-II design team to give preference to the use of fixed apertures over 
the use of active interlocks to guarantee that no electron beam can be directed into a beamline.

Steve Hoey

10/31/2009 4/30/2009

Particle tracking analysis was conducted, by the topoff task force, taking into account the fixed apertures in 
the front ends.  The results showed that in the event of the worst case scenario, the particle beam cannot 
pass beyond the fixed mask aperture in the front end.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends the NSLS-II design team to critically look at the contribution of non-gas 
bremsstrahlung under normal beam loss conditions and its possible impact on the shielding of FOEs.

This calculation has been documented.

Steve Hoey

9/30/2008 9/18/2008

This analysis has been done.  For 1.1 nC/min beam loss at the straight section, the non-gas bremsstrahlung 
dose rate contribution in the forward direction is 17.3 rem/h at 500 mA of beam current.  The corresponding 
gas bremsstrahlung contribution is 220 rem/h.  The non-gas contribution at the beamlines during the normal 
operating conditions is trivial.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends the NSLS-II design team to investigate in detail the fact that the 1 ntorr 
assumption in the beamline shielding design will provide enough budget for shielding of non-gas 
bremsstrahlung (during top-off injection and during stored beam decay).

FLUKA analysis of the topoff operation is in progress.  Topoff task force is regularly assessing the progress.

Steve Hoey

10/1/2009 10/1/2008

The contribution from non-gas bremsstarhlung is trivial under normal operational beam losses compared to 
the gas bremsstrahlung.  Therefore, the current shielding design for the beamlines provides enough safety 
margin during normal operation.  It is not ALARA to shield each of FOE for the potential high non-gas 
bremsstarhlung source during topoff injection adding 5cm of lead as each tenth value layer.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends that the NSLS-II design team conducts further calculations to ensure that the 
front end safety shutters will not be the machine component that defines the maximum straight section 
pressure for which the ring is allowed to operate.

Previous EGS calculations have been re-evaluated and the results are discussed in Tech Note 52.

Steve Hoey

4/1/2009 11/28/2008

The dose rate at the downstream end of the safety shutters is 0.25 mrem/h for 500 mA at 1 ntorr vaccuum.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:
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The NSLS-II design team has assumed only air scatter for the shielding design of transport sections of 
beamlines between FOE and Mono hutches. Under this design approach the consequence of the 
synchrotron beam scattering off a solid object (vacuum valve, diagnostic paddle, flange etc.) is orders of 
magnitude higher. The shielding design will therefore rely completely on synchrotron ray traces and strict 
configuration control for these sections of beampipe. The committee recommends the NSLS-II design team 
to further develop this point. If the present design philosophy is maintained, further simulations should be 
made, and the scenario of the accidental interception by a solid object of the synchrotron radiation beam 
inside a beampipe section should be included in the list of MCI scenarios.

STAC8 calculation has been performed.  A Tech Note to document is in progress.

Steve Hoey

3/1/2009 3/1/2009

STAC8 calculations have been performed and reported for the shielding requirements of the monochromatic 
beam transports with solid scatterers like valves and flanges inside the transport.  These locations will be 
locally shielded.  The shielding thickness of materials is provided in NSLS-II Technical Note 40 and in the 
'Generic Shielding Guidelines for the beamlines'.  A 100% monochromatic beam loss on one of these 
flanges in an area shielded only for vacuum loss is analyzed and the dose rate near the beam transport 
from such an event is <5 mrem/h.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

The NSLS-II design team needs to establish guidelines for redundancy, shut-off paths and shut-off levels 
(sensitivity / accuracy, time-response), reliability and availability, and recovery from trips.  These guidelines 
should be based on the dose consequences of errant conditions and could be less severe than the PPS 
faults.

A report from the task group defining these parameters will be written.

Steve Hoey

9/30/2009 12/4/2009

Guidelines for redundancy and shut off paths for the beam have been established by the BCS functional 
requirements document.  As suggested, these guidelines are based on the dose consequences during each 
of the incidents.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee invites the NSLS-II design team to decide soon what devices (radiation monitors, current 
monitors, magnet power supplies, ...) will be interlocked.

A report from the task group defining these parameters will be written.

Steve Hoey

6/30/2010

The interlocking components of the PPS have been finalized for the current  design. The BCS components 
will not be a "credited engineered system" and will not be utilized as part of the PPS. Following design of the 
BCS, the over-all interlocking strategy will be reviewed by an independent team, in April 2010.

Finding #: Scheduled Close: Actual Close:Status:F12 Ongoing

Description:

Action:
Owner:

Response:

Priority:

The NSLS-II design team should study the use of the photon absorber as an independent PPS shutter.  The 
committee also encourages the investigation of the use of in-hutch radiation monitors.  The committee 
however has serious doubts that the use of interlocked radiation monitors inside monochromatic hutches 
would be feasible.

A report on inhutch radiation monitor testing will be prepared.

Steve Hoey

9/30/2009 12/4/2009

NSLS-II will use 2 independent and redundant shutters in the front-end of each beam line and in each mono-
beam line. Evaluations conducted during FY09 indicated that the photon absorber was not adequate as a 
safety shutter and that in hutch radiation monitors lacked adequate reliability.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee recommends that the NSLS-II design team leaves contingency space in the beam transport 
for redundant beam termination devices until the issue of redundancy is sufficiently resolved.

Space has been provided in the ME design.

Steve Hoey

9/30/2008 9/18/2008

Decision has been taken to leave space for a second safety shutter in the front ends until the redundancy 
issue is resolved fully. 

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2008-001

Program: Experimental Facilities Advisory Committee (EFAC)

Date Performed: 5/5/2008 Date Closed: 10/18/2008

Comments: May 5 thru May 7, 2008

NSLS-II should ensure that the Nanoprobe BAT should engage in additional outreach to and possibly 
recruitment from the scientific community in order to better exploit the fluorescence capabilities of the 
proposed beamline.

Qun Shen

2/27/2009 9/26/2008

NSLS-II agrees with this recommendation and has communicated with the Nanoprobe BAT about the 
broader community representation.  The BAT is in complete agreement with this suggestion and has 
identified possible additional scientists in the community to join the BAT membership to strengthen the 
fluorescence applications at the Nanoprobe beamline.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

For the XAS beamline, we recommend that the NSLS-II team should further assist the BAT in considering 
other wiggler designs that would address the limited energy range and heat load issues raised in the 
review.  The EFAC recommends that the XAS BAT should add membership from "field leaders" having 
experience in XAFS on insertion device beamlines, including undulators.  The BAT should also revisit 
whether alternate - more modern -- detector approaches would be beneficial.

Qun Shen

2/27/2009 8/29/2008

The XAS beamline is not among the six beamlines to be built within the project.  A spectroscopy beamline 
based on undulators has been selected in its place, which is consistent with the EFAC recommendation.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

With regard to the IXS beamline, we recommend that NSLS II management ensure (1) that every effort be 
made to test critical optical components on a time scale compatible with the beamline design decisions and, 
(2) that decisions about how to proceed with this beamline be delayed until those optics have been tested.   
We recommend that count-rate estimates be made in some expected experimental conditions, including, for 
definitiveness, ideal calculated optical throughput and energy resolution, the effect of sample 
thickness/transmission/environment, and desired momentum resolution.

Qun Shen

2/27/2009 9/26/2008

NSLS-II agrees with recommendation (1) and has made every effort to ensure the test of critical optical 
components is on schedule, including a recent decision to develop a local test beamline at NSLS.  NSLS-II 
has considered recommendation (2) and has adopted a more flexible beamlne conceptual design to 
accommodate possible different optical layouts.  Detailed count-rate estimates have been calculated 
including the effects of sample environment, energy resolution, and other factors as suggested.  Such 
calculations were presented and validated at the recent Construction Readiness Design Review and 
Independent Project Review in September.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:
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More generally, mirror optics remain a critical issue for almost ALL of the NSLS-II facility beamlines, and 
surely will be critical for other beamlines too. The EFAC would like to hear of a strategy for addressing this 
issue at its next meeting.  Unless such a program to address this issue is initiated immediately, the NSLS-II 
will not be able to utilize with proper efficiency the high brilliance of the source at the start of operations.

Qun Shen

2/27/2009 9/26/2008

NSLS-II agrees completely with this recommendation, and has allocated $1M to the mirror metrology effort.  
Efforts already started in collaboration with the Instrumentation Division at BNL to specify metrology 
instruments and make hire.  In addition to metrology, NSLS-II has revised engineering efforts to include a 
full-time engineer to develop adequate strategies to acquire ultralow slope-error mirrors in close 
communications and collaborations with mirror manufacturers and developers.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2008-002

Program: Conventional Facilities Advisory Committee (CFAC)

Date Performed: 5/8/2008 Date Closed: 12/30/2008

Comments: May 8 - May 9, 2008

The NSLS-II presentation to the BES Review Team should address how the project proposes to integrate its 
own team, (Roles and Responsibilities) and the steps it will take to develop a positive working relationship 
with the GC.  The plan to manage construction should be presented including alternatives to account for 
future changes in the funding profile or continuing resolutions.

Develop  RFP,  construction management plan and construction safety plan and conduct contractor 
outreach that incorporates these principles.

Marty Fallier

10/3/2008 9/26/2008

Draft RFP, Construction Management Plan and Construction safety Plan (ESH Plan) have been prepared 
addressing the principles noted.  Contractor outreach meetings are scheduled prior to issuance of the RFP 
to foster communication and feedback on these issues as well.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

Funding restrictions that impact the GC should be included in the RFP so the GC can use the information to 
develop his schedule.

Incorporate funding restrictions in RFP.

Marty Fallier

9/30/2008 9/26/2008

Funding restrictions have been incorporated in RFP.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

The schedule for the A/E to deliver the 50% design package on May 19 and the 100% complete package, 
with the exception of the LOB design, on August 25th will be very difficult to meet.  This schedule should be 
monitored closely and reevaluated after receipt of the 50% design package.

Review 50% design package to confirm sufficient progress to continue with design as scheduled.

Marty Fallier

8/25/2008 6/26/2008

Progress on the 50% and 80% packages were considered sufficient to proceed to 100% as scheduled for 
8/25/08.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:
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The construction cost estimate by the A/E is approximately $16M less than the construction estimate by the 
preconstruction support CM.  NSLS should resolve this difference in the estimates at the 50% design stage 
to determine what estimate they are going to use as a baseline and submit a Baseline Change Proposal 
(BCP) to formally adjust the baseline.

Evaluate cost estimate at completion based on A/E estimator and CM consultant estimates.  Decide which 
will form the cost basis and submit BCP to adjust cost.

Marty Fallier

6/20/2008 9/16/2008

The A/E estimators cost will form the cost basis for the EAC. There is a contractual "Design to Cost" clause 
tied to this value. The CM consusltant estimate influences this cost by providing independent opinion of cost 
that is utilized to adjust the A/E estimators cost where there is consensus to do so.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:

The schedule for construction is longer than required due to the funding profile.  The design schedule is very 
tight and the current completion date should be reevaluated after receipt of the 50% design package.

Review 50% design package to confirm sufficient progress to continue with design as scheduled.

Marty Fallier

6/20/2008 6/26/2008

Progress on the 50% and 80% packages were considered sufficient to proceed to 100% as scheduled for 
8/25/08.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

A $2M safety incentive package seems adequate for a project this size.  A $500K award at the end of a year 
presents the scenario that if a major incident were to occur in the first couple months of the project, the GC 
would not be in a position to be incentivized until the end of the 2nd year of construction.  NSLS-II might 
wish to consider restructuring the safety incentive package to allow the GC to “Earn Value” based on hours 
worked without incident.  Consider awarding the incentive award every 90 days.  This would allow the 
GC/sub-contractors to resume working toward its Safety Incentive pool immediately following an 
occurrence.  Deductions for safety violations proposed in the NSLS-II program would then be drawn from 
this accumulating award pool.

Consider this recommendation in establishing contractual safety incentive as part of RFP.

Marty Fallier

9/30/2008 9/30/2008

Elements of this recommendation have been incorporated in the safety incentive clause included in the final 
RFP.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

Having the contractual ability to impose financial penalties for high consequence safety violations is a good 
idea.  $5000 per identified condition certainly will capture the Contractors’ attention.  Many programs decide 
to impose progressive penalties.  NSLS-II might wish to reconsider or make sure that the GC is clearly 
aware of the potential for the fine.  The NSLS-II project should develop a clear explanation of the penalties, 
to explain the consequences of specific safety violations to the workers in their initial orientation and 
periodically throughout the project evolution.

Consider this recommendation in establishing contractual safety incentive as part of RFP.

Marty Fallier

9/30/2008 9/30/2008

The safety incentive clause has very specific guidance on the penalty criteria and is now included in the 
approved RFP.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee recommends that the planned formal Value Engineering (VE) study during the final design 
be eliminated.  One formal VE study was completed during the preliminary design with good results and the 
A/E, CM and project team continue to look for additional cost saving items.

Consider not performing a second formal VE study.

Marty Fallier

9/2/2008 6/17/2008

The second formal VE will not be performed.  Instead, the VE actions that have been taken since the initial 
VE study will be documented.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

Risk Analysis using a Monte Carlo analysis with updated risks should be completed prior to the EIR and IPR 
this fall.

Perform updated Monte Carlo analysis of project risks.

Diane Hatton

9/2/2008 9/25/2008

The risk registry has been revised and the recommended Monte Carlo analysis has been completed.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:

In the course of the design development considerable attention has been given to the needs of the 
experiments.  In particular the beam line lengths have now been extended to 66m from 60m.  This led to a 
widening of the ring building by 3m.  Furthermore the beam height has been increased to 1.2m.  Both of 
these changes will enhance the capability of the research program although it has increased the cost of the 
ring building.  In view of the tight overall schedule, it is recommended that further changes to the 
experimental facilities be limited to essential items.

Ensure that any proposed changes to conventional facilities are closely scrutinized as part of project change 
control.

Marty Fallier

9/30/2008 9/30/2008

All potential changes to CF are brought to the CCB and there have been no programmatic changes to CF 
beyond the two changes mentioned in this recommendation.  This will be closed after issue of bid ready 
documents.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

Construction of the facility will require a detailed plan for the phased construction with occupancy staged to 
match the requirements of the construction and installation of the accelerator and other project needs.  
Beneficial occupancy of segmented portions of the experiment hall and occupancy of the RF and booster 
will require that these buildings be completed to a level sufficient to provide minimum heating and cooling, 
fire protection, ventilation, and other miscellaneous building facilities.  A detailed plan delineating the 
phasing and the level of completion of each building and segment must be provided to the contractors as 
part of the bid package.

Develop construction phasing plan and include requirements in the RFP.

Marty Fallier

9/30/2008 9/30/2008

Construction phasing planning meetings were held among the CFD, ASD and XFD to verify construction 
phasing requirements are adequately identified.  These requirements are indicated in the approved RFP.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:
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A lesson learned from the NIF project during the 2000 Baseline Review was the recognition of the need to 
establish such a standardized approach to planning and coordination of work execution.  Once Ed Moses 
directed that every person (Direct Hire and Contractor) who was to perform work on the project would attend 
a work planning workshop; the productivity and safety performance on the project improved measurably.  
NSLS-II should consider such a process to standardize expectations of the new team being assembled.

Consider specific work planning training for project participants in preparation for start of construction.

Marty Fallier

12/30/2008 12/30/2008

The Construction ESH plan requires minimum 10 hour construction safety training for all field oversight 
staff.  In addition the staff performing construction contractor oversight are developing a project procedures 
manual which will include training requirements as well as planning, testing and QA procedures.  CF project 
team has received Project Management training and additional training for the Contract Manager program is 
underway.  This will be closed after Contract Manager training of CF staff is completed.  Contract Manager 
training was completed for CF Div staff in Dec 08.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

More planning should be completed regarding availability and phasing of utility feeds required to support the 
staged construction.  A list of utilities, if any, provided by Brookhaven should be provided to the contractor.  
The contractor should be given some direction or guidelines regarding temporary utilities that he will have to 
provide as part of the facility construction with special emphasis on start up activities such as system fill and 
purge.

Perform additional planning regarding requirements for utility feeds to support staged construction.  
Incorporate additional guidance into contract requirements.

Marty Fallier

9/30/2008 9/30/2008

As part of 100% design final coordination and QA check, GC's and SC's are being reviewed to verify they 
provide sufficient guidance for utilities needed to support phased construction.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

Issues regarding transfer of operation of completed portions of the facility to Brookhaven’s maintenance 
staff should be defined.  Is the Project or the Laboratory to take responsibility for maintenance and materials 
required for operation?  If the project assumes responsibility for maintenance, the division responsible 
should be identified.  It would be advisable to matrix into the project at this time a representative from 
Brookhaven’s maintenance group to provide review and support for both design and operation.

Ensure responsibility for maintenance is identifed for facilities under beneficial occupancy and verify 
adequate O&M involvement in design and operational planning.

Marty Fallier

12/30/2008 9/30/2008

Focused presentations of the facility design have been made to BNL O&M groups to solicit their input and 
comments.  Regular interaction has been established with the operations division through completion of 
design and beyond into operational planning.  Ed Murphy has been designated point of contact for that 
purpose.  Comments from the O&M Division have been incorporated into the design.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:
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The design and procurement of the DI (process) water system needs more development.  Specifically the 
project must decide if it intends to build, own, and maintain these systems or if they will be leased.  If 
leased, would this necessitate a separate procurement by the project or will the contractor be tasked to 
obtain this lease with provisions to transfer to Brookhaven at the conclusion of the construction project.

Determine if leased or purchased DI treatment system will be used and how this will be financed.

Marty Fallier

9/30/2008 9/30/2008

Leasing a turnkey DI system by the project and not the contractor is the preferred approach and is the basis 
for the current design.  It will likely require ASD lease of the DI system in FY11 using construction funds and 
then convert the lease to operting funds in FY12.  Further development of transition to operation plans will 
address this item in more detail.  The cost impact of this item is low.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:

Consideration should be given to the current requirement for the water quality of the process chilled water 
system.  This system is basically performing a general HVAC cooling function for fan coil type applications 
for both power supplies and future user hutches.  A well maintained standard chilled water system would 
provide a water quality level sufficient to meet the needs of this system.  The added construction and future 
maintenance cost of applying a DI water specification does not appear to be justified.

Consider using chilled water in lieu of DI water for the process chilled water system.

Marty Fallier

8/25/2008 6/26/2008

The requirements for this system were reevaluated based on this recommendation and DI water will no 
longer be required.  The system will use chilled water.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2008-003

Program: SC Status Review

Date Performed: 6/17/2008 Date Closed:

Comments: June 17 - June 19, 2008

Membership of the BATs should be broadened in some cases to include technical experts in the fields and 
provide a broader representation of the scientific community.

Qun Shen

2/27/2009 2/28/2009

This recommendation has been implemented.  Communications with BAT chairs and members have led to 
inclusions of broader representations as suggested.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

To meet the CD-3 criterion, Experimental Facilities management should develop (before the end of August 
2008) a plan which:
• Specifies the six project beamlines;
• Defines the technical scope of these beamlines;
• Determines the minimal and mature phase beamline optics, instrumentation,
detector, and other beamline requirements; and
• Develops cost and schedule documents for each beamline within the Experimental Facilities budget.

Qun Shen

9/30/2008 8/29/2008

All four items have been met, with the following actions:  (1) the six project beamlines have been selected;  
(2) Conceptual technical scope of each beamline has been defined;  (3) Minimal and mature phase of each 
beamline have been determined and will be iterated with BATs;  (4) Labor and equipment costs for the six 
beamlines have been revised to stay within the experimental facilities budget, with no schedule impact 
expected.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

Complete the 80 percent and 100 percent reviews of the Ring Building Title II design by July 30 and 
September 15, 2008 respectively.

Marty Fallier

9/15/2008 9/15/2008

Reviews were completed as scheduled.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

Obtain the 80 percent (and future) cost estimates of the Ring Building Title II design following the WBS.

Marty Fallier

9/30/2008 9/16/2008

Estimates for both 80% and 100% were obtained as scheduled.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:
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Using the WBS structured cost estimate for the Ring Building prepare a resource and cost loaded schedule 
for the Ring Construction to assist in matching work to the available obligation funds.

Marty Fallier

10/17/2008 4/3/2009

Benefitting from a very favorable contract price and ARRA fund, the project will be able to accommodate the 
requested obligation and cost profile by the Ring Bldg contractor.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

Continue to evaluate the size of the construction management staff and prepare staffing accordingly.

Jim Yeck

2/27/2009

Evaluation of the staffing size will be performed through out next 6 months and if needed, adjustments to 
the plan will be made.

Finding #: Scheduled Close: Actual Close:Status:F06 Ongoing

Description:

Action:
Owner:

Response:

Priority:

Show at the CD-3 review, project management’s proposed annual division of
construction funds between CF and technical components. These amounts should be shown to be 
consistent with the multiyear funding profile to be included in the Ring Building RFP.

Aesook Byon

9/30/2008 9/24/2008

Annual division of the funds between CF and technical components will be presented at the CD-3 review.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

Separate the estimate for the proposed independent electrical contract from the Ring Building estimate, and 
make sure overheads are included.

Marty Fallier

9/30/2008 9/19/2008

Electrical contract activity was separated out from the Ring Building estimate and confirmed that the 
overheads were included in the activity.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

Actively manage the HAR review and approval schedule to ensure the report remains on schedule.  The 
report needs to be approved by DOE prior to the next DOE/SC review in late September 2008.

Steve Hoey

9/15/2008 8/26/2008

All required ES&H documents for the CD-3 review were approved by the DOE.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:
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Ensure that the reassessment of the Risk Register and associated impacts and mitigation strategies be 
completed and correlated with cost contingency by August 2008.

Aesook Byon

8/29/2008 8/29/2008

Risk Registry Report was developed from the reassessment of the risks and used to track and mitigate 
risks.  Risks are being correlated and tracked with the remaining cost to complete and contingency.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

The EAC process needs to be refined to include the most up-to-date estimates and reflect best 
management judgment by August 2008.

Diane Hatton

8/29/2008 8/29/2008

EAC process was refined and bottoms-up EAC evaluation was conducted.   Based on best management 
judgment, up-to-date EAC has been compiled and will be presented at CD-3 review.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

Ensure that schedule contingency is supported by the risk analysis currently being updated by the project by 
August 2008.

Diane Hatton

8/29/2008 9/5/2008

MC risk analysis of the schedule shows that the project can be completed by November 2014 with 95% 
probability.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

Prepare a plan that describes how the six project beamlines will be defined and baselined, by August 2008.

Qun Shen

8/29/2008 8/29/2008

See F02 above.  A plan was presented to DOE/SUF management and discussed on August 29, 2008.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2008-004

Program: Accelerator Systems Advisory Committee (ASAC)

Date Performed: 7/17/2008 Date Closed: 12/6/2009

Comments: July 17, 18, 2008

When establishing the spending profile, the committee wonders whether the payment conditions of the 
contracts have been taken into account, which usually spread the payment over the duration of the contract. 
This allows placing orders for critical items early-on while delaying the major payment after the site 
acceptance test.  The committee encourage NSLS-II to negotiate the corresponding staged contracts with 
vendors.

Ferdinand Willeke

4/13/2009 10/18/2008

It is our intention to do so whenever the vendor agrees with a staged contract.  Our cost plan describes the 
'planned budget' which can differ from a 'commitment plan' and the availability of funds.)

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee believes that the procurement of the linear accelerator is scheduled too late in the current 
project plan and recommends the placement of the contract at least 2.5 years before the planned beneficial 
occupancy of the linac tunnel.  A similar strategy should be applied to the booster procurement.

Ferdinand Willeke

4/13/2009 10/18/2008

The schedule is solely driven by the availability of funding. We are prepared to procure the injector earlier 
and we will do so as soon as funding for this can be assured. The building schedule has recently been 
revised in order to assure early availability of the injector building. 

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends grouping the call for tenders for the linac and for the linac front-end into a 
single one, in order to have one single supplier responsible for the linac performances.

Ferdinand Willeke

4/13/2009 10/18/2008

From a procurement point of view this is clearly preferable. Whether we are able to do so depends on a 
combination of available funds and the issues raised in the next comment

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee believes that the required single bunch and multibunch performance can be obtained from a 
commercially supplied linac, using the same thermionic triode gun.  It is a question of a proper design of the 
electronics driving the cathode, grid and anode as well as a proper control system to quickly switch between 
optimized settings for all downstream elements.  We therefore see no motivation to purchase a linac 
frontend separately and early.  Such gun providing both single bunch and multibunch capability are in 
operation at ESRF, SOLEIL, DIAMOND and ALBA.

Ferdinand Willeke

4/13/2009 10/18/2008

We do not agree with this statement. The Soleil linac for example has a peak performance of 9nC/300ns 
pulse current but this is reported to be unreliable and routine operation is limited to 4nC/300ns. NSLS-II 
requirements imply a routine pulse current of 15nC/150ns. This has not been demonstrated yet with this 
commercial design.  In order to guarantee the required performance we feel that some R&D and some 
modifications of the FE will be necessary.  In order not to compromise a swift increase of NSLS-II 
performance after commissioning we feel that an early procurement of the front end is highly desirable.  
There may be other, non-commercial solutions available which provide the desired performance but such a 
solution is not compatible with our present concept of a "nearly"-turn-key procurement.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee realizes that significant effort in accelerator physics had to be spent to evaluate 
specifications for the prototype magnets, diverting resources for the planned work on the dynamics impact 
of insertion devices.  We believe that a thorough study of the impact of IDs is essential at this point, 
including an analysis and optimization of necessary correction schemes.  The results should be presented 
at the next ASAC meeting.

Ferdinand Willeke

11/1/2008 2/26/2009

The Dynamic aperture in presence of insertion devices is the highest priority of accelerator physics activities 
since April 2008 and will continue to be a strong focus of the group.  Presently 4.5 physicists, very 
experienced and recognized in the field, are working hard on this issue.  Establishing dynamic aperture in 
presence of DW and IVU has been the first priority.  We have an existence proof of satisfactory 
performance in presence of these elements which is our baseline solution.  We have investigated options 
and fall back positions which, with additional effort could be implemented. In addition, options are kept open 
for the time being to provide an additional safety margin.  The assessment of EPU will be next on the 
scheduled study topics.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

A number of recommendations were made concerning options and flexibility of the ring lattice at the 
previous meeting of ASAC.  The committee notes that little has been done in this direction.  The committee 
strongly recommends that the power rating of all quadrupoles and sextupoles is checked with respect to 
such possible lattice evolutions.  In particular, the achievement of ultra low horizontal beta in the low beta ID 
straights requires a stronger quadrupole in the middle of the triplets located on both side of the insertion 
device.

Ferdinand Willeke

11/1/2008 10/19/2008

We disagree with the technical part of the comment: changing the size of the beta will require relatively 
small changes in the triplet strength as its strength is more or  less fixed by its distance from the center of 
the straight (kleff~1/D). In our tuning studies we have demonstrated a vertical beta change from 1.1m to 
0.54m without violating any constraints (tune, emittance etc).

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

Sunday, December 06, 2009 Page 2 of 13



Review Tracking Report (Cont.)

In connection with the use or not of variable gap damping wigglers, the committee would like the project 
team to clarify its strategy to ensure constant beam size during gap variations from the beamline users.  
The committee re-insists on the importance of starting an R&D program within the ID group as well as 
establishing an ID laboratory.  This looks particularly crucial in view of some recent failures by ID vendors.

Ferdinand Willeke

3/31/2009 2/26/2009

Closing/opening the gap of insertion devices will increase radiation damping and add/reduce only a little 
quantum fluctuation due to the absence of a design-dispersion in the straight. Thus this will reduce/increase 
the emittance and the beam size and will decrease/increase.  Since the emittance is strongly dominated by 
the radiation in the damping wigglers, the expected emittance change due to change in the gap postion of 
one or a view undulators is small.  In order to compensate this, in nominal operation one would have to 
operate with somewhat increased emittance to be able to compensate changes.  Assuming that users 
prefer stability rather than absolute peak performance, there are various ways to maintain tunability.  To use 
variable damping wiggler gaps (maintaining integrity of the field) to accomplish this is a pretty straight 
forward way which is expensive and does not work if there are users downstream.  A dedicated tunable EM 
wiggler is another solution which is expensive.  We are studying a scheme which does not cost anything but 
some time for setup: In stage one, (21m DW and ~15 ID's at 8kW)  the total radiated energy is 420kW. A 
single undulator, IVU for example, radiates 8KW .  With 20% having their gap opened and  closed at a time, 
it  changes the emittance by <7%.  For a closed orbit bump by detuning one pair of dipoles, it will generate 
dispersion due to the offset in the center quad.  The distortion of the dispersion is then compensated by two 
corresponding bumps in the next cell.  In between we assume one of the damping wigglers which will have a 
controlled small amount of dispersion which will increase quantum fluctuation and change the emittance by 
the desired amount.  The distortion of the optics originated from the off-center orbit in the sextupoles needs 
to be compensates by the individually tunable quadrupoles without any 3PW in the cell with the closed 
bump.  We are planning considerable effort and have allocated significant resources to build an insertion 
device laboratory in FY09.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee would like to see more information on the need of 10 pole correctors for the ring lattice.

Ferdinand Willeke

3/31/2009 3/26/2009

This was considered at some point as a chromatic element to reduce the 3rd order term in the chromatic.  
We've come up with a very elegant magnet layout which could be fitted into the lattice.  We do not have a 
strong case for implementing 10 pole correctors into the lattice.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee realizes that previous recommendations of other committees and workshops were strongly 
in favor of Decker distortions.  In light of the fact that XBPMs seem to be working satisfactorily in Diamond 
without Decker distortions, the committee suggests to revisit the justification for the implementation of the 
Decker distortion scheme and report at the next ASAC.  Since the dipole field is lower in NSLS-II this should 
make the situation easier.

Ferdinand Willeke

3/31/2009 3/26/2009

Decker distortions is in our baseline in order to separate the undulator radiation from the time varying 
radiation in the quadrupole triplet cause by orbit motion and their correction.  The dipole radiation is constant 
and is considered not a severe issue for XBPM.  Justification for the implementation of DD was reported at 
2009 ASAC meeting.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:
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Effort should also be put into the design of improved insertion device XBPMs.  This is a topic on which 
collaboration with other laboratories could be beneficial.

Ferdinand Willeke

4/1/2009 3/26/2009

Effort has been put into the design of improving insertion device XBPMS, including conducting an 
instrumentation workshop with emphasis on XBPM.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee urges that the project increases the staffing in the insertion device, and diagnostic group as 
well as the design room.  It should also be evaluated whether the very recent staffing increase in the RF 
group is sufficient.  The committee couldn’t evaluate if there are enough resources to work on injection 
pulsed magnets and power supplies.

Ferdinand Willeke

11/1/2008 10/19/2008

I agree that ID and pulsed magnet development is understaffed and needs support. The ASD FY09 work 
planning  reflects that.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee is concerned about the sensitivity of the dynamic aperture to systematic multipole errors and 
is not entirely convinced that the improvement gained by the high quality quadrupoles and sextupoles is 
required.  The committee wonder if the associated gain in dynamic aperture will not disappear if one takes 
into account other field errors from quadrupoles, sextupoles and insertion devices.

Ferdinand Willeke

2/28/2009 10/18/2008

The strong impact of high order multipole field errors on the DA has been very carefully analyzed.  There is 
excellent qualitative and quantitative understanding of the various effects which cause this sensitivity.  A 
large number of alternatives had been thoroughly studied. Due to the impact on cost and schedule the 
corresponding design changes have been reviewed strongly by the management and the decision to release 
the designs as proposed has been made very consciously.  The comment of the committee is well taken.  
Indeed, in many real machines, effects which have been seen clearly in simulation studies did not have a 
strong importance in reality.  However, admitting this we nevertheless have to be extremely careful to blindly 
apply such experience to the case of NSLS-II which pushes the state of the art and needs a large degree of 
control and correction.  In other words, the many other effects which would shadow the effect of the 
multipoles would compromise the performance of the machine too much and need to be dealt with in the 
diagnostics and correction schemes. 

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee would like to see the tracking calculations extended further.  The tracking should include 
random non-systematic errors in the quadrupoles as well as a reasonable set of insertion devices and 
damping wigglers with all their nonlinearities, as well as the higher multipoles of the bend magnets and 
correctors.  Effective correction schemes for the effects of insertion devices need to be developed and 
tested for robustness and ease of implementation.  It should be evaluated, whether individual control of 
sextupoles would allow for better compensation of insertion device effects.

Ferdinand Willeke

11/28/2008 2/26/2009

Extended tracking calculations have been performed with all realistic factors included in the calculation.  
Individually controlled sextupoles around damping wigglers are now in the baseline plan.  Individually 
controlled sextupoles everywhere would incur additional ~2M$ cost increase and therefore not part of 
current baseline plan.   A provision has been made (reserved rack space) so that individual power supplies 
can be added later if necessary.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

From experience at Diamond (which has) and Soleil (which doesn’t have), the committee recommends 
independent sextupole power supplies.  Recent progress in beam based diagnostics makes it likely that the 
additional knobs can be used in the future to optimize machine performance.  If individual control of all 
sextupoles is not possible or too costly, at least all three sextupole families presently in the short achromat 
straight section should be powered each with one dedicated power supply.  Such a scheme will help tuning 
the non-linear chromaticities.

Ferdinand Willeke

11/28/2008 2/26/2009

Individually controlled sextupoles around damping wigglers are now in the baseline plan.  Individually 
controlled sextupoles everywhere would incur additional ~2M$ cost increase and therefore not part of 
current baseline plan.   A provision has been made (reserved rack space) so that individual power supplies 
can be added later if necessary.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee is pleased to see that the top-off requirement is taken into account very early in the project 
with tracking being performed in collaboration with other laboratories.  The committee believes that, as was 
the case at ESRF, the issue could be critical only for the first or first few beamlines located immediately 
downstream of the injection point.  However, it is also possible that all beamlines could be potentially 
affected, as is the case at APS, ALS, and Spear-3.  The committee realizes that the studies are at a very 
early stage and would like to see an update at the next ASAC meeting.

Ferdinand Willeke

11/1/2008 3/26/2009

Top off studies are on-going and results have been reported during ASAC meeting held on March 2009.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee wonders whether including the RF system in the booster contract may not simplify the 
acceptance test.

Ferdinand Willeke

2/1/2010 10/18/2008

As we have a special source of the RF cavities, a possible solution could be to provide a tested RF to the 
vendor which would be responsible for integrating it and performing commissioning.  Anyway we agree that 
any of such exceptions will increase the vendor risk and will potentially increase procurement cost.  We plan 
to minimize exceptions from the turn-key principle.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:
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Reducing the perturbation of the stored beam in the storage ring during injection is a major and challenging 
issue for a successful top-off operation.  In this respect, the committee suggests the study of a new injection 
scheme using a pulsed quadrupole or sextupole magnet (or higher order multipole) type of injection as 
recently achieved at KEK and being studied at BESSY.

Ferdinand Willeke

2/28/2009 2/26/2009

A conceptual layout of the suggested new injection scheme has been developed and studied as an 
alternative plan.  We are about to make a final decision on whether this injection scheme should be the 
baseline plan.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends that the pumps and gauges be standardized across the storage ring, transfer 
lines, booster and linac.

Ferdinand Willeke

2/28/2009 2/26/2009

Although very desirable, any condition imposed on the booster/linac vendors might have an impact on their 
price.  We plan to carefully evalute and make an overall cost optimizing decision.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:

Some multipole content specifications for quadrupole and sextupole amount to values as low as 0.1×10-4 
on a 25 mm radius, which results in a field of roughly 0.03 Gauss.  As mentioned above, the committee is 
doubtful of the justification of such requirement in view of the non-systematic multipole errors as well as 
contribution from the insertion devices (design and random).  Even if the high quality is needed, the 
committee believes that laser cutting of the laminations could be sufficient to achieve the required 
tolerances, without high precision machining.  If the need for the stringent tolerance on the 20-pole is 
confirmed, then other sources of such errors must be identified and addressed (including measurement 
strategy), such as end effects in the quadrupoles, dipoles, correctors, etc.

Ferdinand Willeke

11/28/2008 10/18/2008

It is true that the combination of laser cutting and machining does not provide significantly higher accuracy 
than stamping (50micron pole to pole tolerance). We believe that laser cutting is not precise enough.

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:

Regarding the measurement of such weak multipole coefficients, the committee points out that a larger 
radius standard coil might be sufficient, instead of the rather sophisticated new design that was proposed.  If 
it is decided to proceed with the latter, then the sensitivity of such a coil to fabrication errors should be 
checked.

Ferdinand Willeke

11/28/2008 10/18/2008

We are building a 30mm coil with mechanical specifications to stay within the required tolerances in 
precision and with a state of the art bucking scheme. A 25mm coil is not sensitive enough to detect the high 
order field errors. 

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:
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To be able to monitor the high precision mechanical tolerance of the pole positions of the quadrupoles and 
sextupoles, it is advisable to have flat segments at the ends of the pole profiles to assist in mechanical 
inspection.

Ferdinand Willeke

11/28/2008 10/18/2008

This was considered discussed and discarded in order to avoid compromising field quality. We will have to 
assure mechanical integrity with the poles as designed.

Finding #: Scheduled Close: Actual Close:Status:F21 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee looks forward to seeing results of the tests of the corrector magnet, including its dynamic 
performance.  Because the corrector magnet power supplies comprise a potential source of beam motion, 
these tests should also be used to quantify power supply AC stability.

Ferdinand Willeke

12/30/2008 2/26/2009

Results of the tests of the corrector magnet will be presented in future meetings and reviews.

Finding #: Scheduled Close: Actual Close:Status:F22 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends a finite element analysis of the building cross-section under variable heat load 
from sun and wind and to check the associated distortion of the floor of the ring tunnel.  This has been a 
problem at the KEK Photon Factory.  In this context, the committee is concerned by the proposed way the 
building columns are anchored with local foundation protruding under the storage ring tunnel.  This could act 
as a lever arm, amplifying effects of heat expansion of the roof.  It could also cause differential local settling 
of the storage ring tunnel.

Marty Fallier

11/28/2008 10/18/2008

This was one of my concerns.  It has been particularly addressed in Nick's calculations which use state-of-
the-art software.  Nick's result is that as long as there is a 20 " vertical distance between the pillar footing 
and the tunnel floor there is no transmission from building vibration to the tunnel floor.  Looking of the cross 
section, this lever-arm effect seems obvious, but the calculations have been done.

Finding #: Scheduled Close: Actual Close:Status:F23 Closed

Description:

Action:
Owner:

Response:

Priority:

The issues have clearly been taken very seriously by the project.  A number of details have already been 
worked out.  The committee recommends continuing in this direction with high vigilance.

Ferdinand Willeke

11/1/2008 10/18/2008Finding #: Scheduled Close: Actual Close:Status:F24 Closed

Description:

Action:
Owner:

Response:

Priority:
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The precision of alignment of the quadrupole and sextupole is linked to the straightness of the wire and the 
compensation of the sag.  The project team has already taken this fact into account by monitoring the sag 
through the resonant frequency and operating the wire close to the break limit.  The committee recommends 
checking the repeatability of the alignment with different wires (or different longitudinal positioning of the 
wires) and checking the possible perturbation from a damaged wire having kept memory from an accidental 
folding.

Ferdinand Willeke

11/28/2008 2/26/2009

The repeatability of the alignment with different wires and possible perturbation from a damaged wire is 
being studied.  The results will be reported in future meetings and reviews.

Finding #: Scheduled Close: Actual Close:Status:F25 Closed

Description:

Action:
Owner:

Response:

Priority:

It was not clear under which extreme conditions of beam misalignment the vacuum system integrity is 
maintained.   What is the beam position interlock threshold?  It is important to know the maximum passively 
safe stored beam current that can be allowed for any possible missteering condition.  This may impact the 
commissioning plan if the value with damping wigglers turned out to be unreasonably small.

Ferdinand Willeke

11/28/2008 2/26/2009

The sensitivity of the instrumentation is required to be more than sufficient for an intensity of 1E-4 of the 
nominal (1 bunch vs. 100 bunches, 10% of the design intensity).  With this intensity, the total radiated power 
is 50 Watts distributed around the ring and we expect that the system will survive, even if the total energy 
would be deposited on a single stainless steel flange.

Finding #: Scheduled Close: Actual Close:Status:F26 Closed

Description:

Action:
Owner:

Response:

Priority:

The project team is well aware of the possible interference of BPM reading with trapped modes induced by 
the beam.  The committee would like to see the result of such studies at some future ASAC meeting.

Ferdinand Willeke

11/1/2008 2/26/2009

As noted, studies on this possible interference continue and results will be presented at future meetings and 
reviews.

Finding #: Scheduled Close: Actual Close:Status:F27 Closed

Description:

Action:
Owner:

Response:

Priority:

A bake-out test of an APS vacuum chamber using electrical heaters instead of pressurized hot water was 
reported to have been successful.  In view of the limited space between the sextupole pole pieces and the 
vacuum chamber, it is unlikely that heater and insulation jacket can cover the whole chamber.  The 
committee recommends continuation of the tests with a realistic arrangement of heaters, insulation and 
magnets.

Ferdinand Willeke

11/28/2008 2/26/2009

Tests with a realistic arrangement of heaters, insulation and magnets are planned.

Finding #: Scheduled Close: Actual Close:Status:F28 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee is worried about the narrow gap between the sextupole poles and the vacuum chamber.  It 
recommends increasing it in order to have enough clearance with respect to possible positioning errors.

Ferdinand Willeke

11/28/2008 2/26/2009

There are tight tolerances on the chamber extrusions (confirmed in test extrusion) and the chamber is 
supported at three points and will not be allowed to twist.  Nevertheless, once prototype chamber and 
prototype magnets are available we plan to test the clearance and verify that margins and tolerances are ok.

Finding #: Scheduled Close: Actual Close:Status:F29 Closed

Description:

Action:
Owner:

Response:

Priority:

Concerning the choice of RF finger design (inside the bellows), the committee recommends checking 
whether the reduced wake field is worth the extra cost of the outside finger design which is in use at 
Diamond and Soleil.

Ferdinand Willeke

11/28/2008 2/26/2009

The design of the RF bellow has been checked thoroughly by a collaborating effort between vacuum group 
and accelerator group.

Finding #: Scheduled Close: Actual Close:Status:F30 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends the project team to study and report what is the highest vertical K value EPU 
compatible with the storage ring vacuum chamber design.  This result could provide an important boundary 
condition for the design of beamlines.

Ferdinand Willeke

9/1/2009 10/19/2008

The smallest vertical gap is been determined to be 5 mm.

Finding #: Scheduled Close: Actual Close:Status:F31 Closed

Description:

Action:
Owner:

Response:

Priority:

The 100 ppm specification for the stability of the quadrupole power supply looks insufficient.

Ferdinand Willeke

11/28/2008 10/18/2008

Good catch!  I estimate that we need something between 20ppm and 50ppm in order to maintain a beta 
beat of not larger than 1-2 %.  We have prepared a formal change to accommodate this.

Finding #: Scheduled Close: Actual Close:Status:F32 Closed

Description:

Action:
Owner:

Response:

Priority:
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This seems to be generally true for other power supplies (dipoles, sextupoles, corrector magnets as well).  
Looking at the Preliminary Design Report , the corrector power supplies are allowed to drift by a substantial 
amount over a time span of only 10 seconds.  This would put a big load on the orbit feedback system and 
would make precision accelerator studies without feedback very difficult.  In user operation, the relatively 
poor stability specifications of all power supplies is likely to impact orbit stability, energy stability and beam 
size stability.  State of the art technology delivers much better performance on existing synchrotron light 
sources.  The committee recommends working out an improved stability specification distinguishing the 
short, medium and long time scale requirement and to tighten the specifications to reasonable state of the 
art values.

Ferdinand Willeke

11/28/2008 2/26/2009

Effort to improve stability specification was carried out down to 50ppm.  A necessity for 25ppm is under 
consideration.

Finding #: Scheduled Close: Actual Close:Status:F33 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee advises as much standardization as possible of power supplies and their controllers and 
control interface across linac, booster, storage ring and transfer lines.

Ferdinand Willeke

11/28/2008 2/26/2009

Current baseline design and plan have as much (practical) standardization as possible of power supplies 
and their controllers and control interface for the entire accelerator complex.

Finding #: Scheduled Close: Actual Close:Status:F34 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee recommends a careful analysis of beam induced button heating under all envisaged 
operating conditions.

Ferdinand Willeke

11/28/2008 2/26/2009

Analysis has been completed..

Finding #: Scheduled Close: Actual Close:Status:F35 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee regrets not having received any information on the planned diagnostics for the linac, transfer 
lines and booster.  In this respect the committee recommends a close interaction with the people running 
the Australian Synchrotron Project booster which have reported a lack of diagnostics.

Ferdinand Willeke

4/1/2009 3/26/2009

A full suite of diagnostics for the linac, transfer lines and booster have been reported at the ASAC meeting 
in March 2009.

Finding #: Scheduled Close: Actual Close:Status:F36 Closed

Description:

Action:
Owner:

Response:

Priority:
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A second pinhole camera on a bending magnet should be investigated in order to allow both energy spread 
and emittance to be determined.  The committee realizes that the planned zone plate monitor will allow this 
as well, but believes that a pin hole might provide a less risky and low cost backup.

Ferdinand Willeke

10/1/2009 12/6/2009

Optical diagnostics is being developed with the arrival of an accelerator physicist who is expert in optical 
monitoring.  The recommendation is being seriously considered in the final configuration of the system.

Finding #: Scheduled Close: Actual Close:Status:F37 Closed

Description:

Action:
Owner:

Response:

Priority:

The responsibility for the multibunch transverse feedback should be clarified.

Ferdinand Willeke

11/28/2008 5/22/2009

An experienced accelerator physicist has been assigned to define and specifiy the system.

Finding #: Scheduled Close: Actual Close:Status:F38 Closed

Description:

Action:
Owner:

Response:

Priority:

At least one removable fluorescent screen should be included in the storage ring injection straight.

Ferdinand Willeke

11/28/2008 10/18/2008

It can easily be evaporated, but I agree, sometimes it is nice to see that there is injected beam beyond the 
septum.  There is one screen foreseen in the injection straight at present.

Finding #: Scheduled Close: Actual Close:Status:F39 Closed

Description:

Action:
Owner:

Response:

Priority:

The recently added requirement for bunch purity in multibunch operation will require a dedicated bunch 
purity monitor.

Ferdinand Willeke

12/31/2009 12/6/2009

Dedicated bunch purity monitoring system is being considered.  Decision will be made in the near future.

Finding #: Scheduled Close: Actual Close:Status:F40 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee would like to see a comprehensive overview of all planned diagnostic systems in LINAC, 
Booster, transfer lines and storage ring at the next ASAC meeting.

Ferdinand Willeke

11/1/2008 3/26/2009

A comprehensive overview of all planned diagnostic systems was presented at the ASAC meeting in March 
2009.

Finding #: Scheduled Close: Actual Close:Status:F41 Closed

Description:

Action:
Owner:

Response:

Priority:
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Most facilities operate with compressed dry air but no nitrogen inside the ring tunnel.  The committee sees 
no need for compressed nitrogen.  The committee also cautions that a centralized nitrogen gas system 
should not be used to vent vacuum systems to avoid potential contamination.

Ferdinand Willeke

11/28/2008 10/18/2008

It is the NSLS culture to use boiled off (not site supplied) N2 gas.  This is overkill for in-house use, air would 
do.  But as N2 is needed on the experimental floor anyway (and who would argue with that) and 
compressed air needs a compressor, water and oil cleaning systems, regular maintenance, I think it is a 
reasonable to go as proposed.

Finding #: Scheduled Close: Actual Close:Status:F42 Closed

Description:

Action:
Owner:

Response:

Priority:

Concerning the projected placement of the control room of the accelerator systems in the NSLS-I building, 
the committee sees no major technical difficulty and understands the goal of saving building cost.  Some of 
the committee members are nevertheless concerned that such a solution may result in looser links with the 
beamlines, the experimental hall operators as well as more complex intervention in case of failure of the 
accelerator system or intervention linked to safety.

Ferdinand Willeke

11/1/2008 10/18/2008

There are pro's and cons: I believe that on the long run it is more important to have the control room where 
the people are rather than where the water pumps are.  Unfortunately we can not bring the people to the 
water pumps due to limited funding and the priority for beam line users and the beam line physicists to 
occupy the offices in the LOB's.  For initial commissioning we plan for a provisory control room on the floor. 

Finding #: Scheduled Close: Actual Close:Status:F43 Closed

Description:

Action:
Owner:

Response:

Priority:

From experience at other facilities, the committee would recommend implementing immediately or later a 
central control room located next to the ring tunnel gathering accelerator facility operators, accelerator 
physicists, experimental hall operators and centralizing conventional facility control (fluids, cryogenics,...) as 
well as safety (emergency telephone, water, fire alarm,...).

Ferdinand Willeke

11/28/2008 10/18/2008

There are pro's and cons: I believe that on the long run it is more important to have the control room where 
the people are rather than where the water pumps are.  Unfortunately we can not bring the people to the 
water pumps due to limited funding and the priority for beam line users and the beam line physicists to 
occupy the offices in the LOB's.  For initial commissioning we plan for a provisory control room on the floor. 

Finding #: Scheduled Close: Actual Close:Status:F44 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee endorses the project plan to have a staged beneficial occupancy approach in the building 
contract.  However, the committee is concerned about the currently planned order.  The linac tunnel and 
associated conventional facilities: electricity, fluid, compressed air, ...(in a final or temporary state) should 
be available early-on during the building contract. This would be followed by a second beneficial occupancy 
of the booster tunnel followed by each pentant of the storage ring.  This approach spreads the 
commissioning of the various accelerator systems over several years.  It has been followed by many 
facilities world-wide and resulted in a smooth commissioning of the linac, transfer line, booster and ring 
while allowing further civil engineering works in other part of the building .

Marty Fallier

11/28/2008 2/26/2009

The order of benefical occupancy for the ring building contract has been revised to accommodate earlier 
availabilities for the linac and booster.

Finding #: Scheduled Close: Actual Close:Status:F45 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee recommends that the complete de-ionized water system (up to the equipment manifold) 
should be under the responsibility of the conventional facilities people.  The current proposal to have the 
higher stability part of the system under the responsibility of the accelerator division is unusual and may 
results in doubling the number of required skilled people.

Ferdinand Willeke

11/28/2008 10/18/2008

The planned split of responsibility allows accelerator staff to take ownership to one of the major sources for 
thermal and vibration instability. The interfaces are well defined. Experience with the system will tell us what 
the optimum mode for operation is.  

Finding #: Scheduled Close: Actual Close:Status:F46 Closed

Description:

Action:
Owner:

Response:

Priority:

A number of facilities have suffered from problems and delays linked to dirty water pipes installed as part of 
the building contract.  Filters with associated pressure drop monitoring should be placed in the de-ionised 
water system outside the ring tunnel at accessible places upstream of the accelerator systems.  Ideally one 
such filter should be placed per cell or at least one per pentant depending on the design of the water 
distribution lines.

Ferdinand Willeke

11/28/2008 5/22/2009

Filters with associated pressure drop monitoring have been placed in the deionized water system.

Finding #: Scheduled Close: Actual Close:Status:F47 Closed

Description:

Action:
Owner:

Response:

Priority:

Availability of the infrastructure utilities should be much higher than 95%.  95% is a minimum figure for the 
whole the facility and include both conventional facilities and accelerator systems failures.  The reliability of 
the services feeding the cryogenic plant is especially important.  This should be evaluated in the context of 
an overall availability budget of the facility, where individual availability goals are established for all 
subsystems to guarantee the overall 95% goal.

Ferdinand Willeke

11/28/2008 2/26/2009

Availability analysis has been performed using data from existing facilities and folding in assumption on how 
failure of a component is handled to optimize overall availability.  The result is that in order to obtain higher 
than 95% availability implies that MBF on major components like PS, RF, infrastructure has to be improved 
by a factor of 2-4 beyond what is achieved usually with accelerator components.  This analysis is supported 
by simulation of operations.  The enhanced requirements on equipment is taken into account by using 
closed air-cooled equipment enclosures which will provide control on temperature, humidity, dust exposure 
of electronics and power components.

Finding #: Scheduled Close: Actual Close:Status:F48 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2008-007

Program: Vacuum, Front End, and Support Systems

Date Performed: 8/18/2008 Date Closed: 12/4/2009

Comments: August 18 - 19, 2008

Consider increasing 120°C bake-out temperature to 130-135°C to enhance the effect of in-situ baking, i.e. to 
avoid the low temperature "cold spots" on the chamber and to possibly shorten the bake time.  It is also 
suggested to specify a baking temperature tolerance.

Dick Hseuh

12/3/2009

The present bakeout system is capable to reach these temperatures. However, such tempererature would 
be very close to what is advisable for extruded Al.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

The design effort for the ceramic kicker magnet chambers was not shown to be sufficiently mature.  Since 
these could be long-lead time items, consider ramping up this effort.

Ferdinand Willeke

12/3/2009

Due to limited funding, the kickers will be vendor supplied. Procurement will start in August 2010.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

As received, SR vacuum chamber extrusions do not meet straightness specifications.  The specification is 
.040" overall, but actual is ~.050" average (range .027"-.128").  It was noted that the vacuum chamber 
machining vendor can straighten the chambers to within .010", but some concern about the effects of 
residual stresses from straightening.  Recommended actions:  1) Explore feasibility of relaxing the 
specification for straightness, or  2) Evaluate whether straightened vacuum chambers are stable and 
therefore could be accepted. 

Dick Hseuh

12/3/2009

Vendors now meet NSLS-II straightness requirement.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

During final drawing release for the vacuum chambers, consider conducting a tolerance build-up study to 
assure that the ± .002 tolerance required at the magnet poles is achieved, otherwise the ± .005" clearance 
requirement (for bake-out) at the magnet tips will not be achieved.

Dick Hseuh

12/3/2009

Clearance study was performed and it was validated that the clearance is sufficient.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:
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NEG strip insertions should be tested further; perhaps a special installation tool could be designed to 
facilitate installation, especially for the dipole chambers.  The use of a ground fault interrupter should be 
considered to prevent the problem of NEG strips welding themselves to the vacuum chamber during 
activation should a short to ground occur.

Dick Hseuh

12/3/2009

NEG pump support has been redesigned. The use of ground current detector is a good suggestion which 
will be implemented.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider bellows protectors to avoid potential damage to the bellows.  The use of electrical feed-through 
protection also needs to be considered.

Dick Hseuh

12/3/2009

Bellow design forsees travel limiters. Electrical feedthroughs for NEG pumps are protected against 
mechanical damage.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

Check integrated magnetic field effects for the ion pumps mounted above the girders since they appear to 
be in close proximity to the electron beam chamber and their compact design places the ion pump's 
magnetic elements close to the inlet flange.  (The close proximity to the beam chamber is very good for 
vacuum pumping, but not as good for stray magnetic field effects). 

Dick Hseuh

12/3/2009

This has been checked recently in ion pump tests and was found to be not an issue.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

The vacuum chamber heat loading is asymmetric; check the forces that are transferred to the girder 
(caused by chamber thermal growth) since this can cause slight girder deformation.  (At the TLS, 10-20µm 
movement was noted).

Sushil Sharma

12/3/2009

There is no direct interception of the x-rays by the vacuum chambers. Scattered x-rays from the absorbers 
are nearly isotropic and constant in time during top-off operation.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

The BPM button dimensional tolerances and the gap between the BPM button and chamber wall should be 
specified concisely to insure consistent electric performance from button to button and from BPM to BPM.  
A male electric connector is suggested for the BPM to prevent the connector from loosening after repeated 
bake-out cycles.

Peter Cameron

12/3/2009

This has been taken into account in the final design. Buttons are now in production.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:
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Consider the effect of relocating all xBPM's upstream of photon shutter so the beam location can be 
monitored when the FE is off-line.

Sushil Sharma

12/3/2009

This has been done. The two XBPMs are now upstream of the photon shutter.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

It was suggested that an RGA be installed downstream of the FE gate valve as a diagnostic to insure the 
user has no contamination and good vacuum.  The FE gate valve should be opened after a vacuum 
engineer has reviewed the RGA scan.

Dick Hseuh

12/3/2009

Such additional diagnostic system is being considered as scope addition for project beam lines.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

The effects of floor temperature dimensional changes due to expansion and contraction from summer to 
winter are being considered at TPS.  At TLS, this effect was ~25 µm/m.  Due to the stringent stability 
requirements, the necessity for further consideration should be evaluated by NSLS-II.

Sushil Sharma

12/3/2009

We have been investigating this issue and have preliminary test data suggesting that the floor temperature 
change could have a 24 hour cycle of +/- 0.1 deg C. The resulting change in the magnet positions can be 
compensated by the closed orbit feedback, but we are also looking at some mechanical engineering 
solutions.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2008-005

Program: Construction Readiness Design Review

Date Performed: 9/3/2008 Date Closed: 12/6/2009

Comments: September 3 - 5, 2008

Over the next 12 months, evaluate possible effects of fast ion and e-cloud instabilities, as well as other 
phenomena that could give rise to coherent beam motion or emittance growth.  While these issues are not a 
reason to delay CD-3 approval, they could limit the ultimate emittance performance of the facility.

Ferdinand Willeke

9/30/2009 12/6/2009

The fast ion instability was carefully evaluated and it was concluded that the beam-vacuum effect will more 
likely affect NSLS-II performance.  We will continue to look into any other beam-vacuum type of instability 
such as pressure bump instability.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

The Committee recommends an overall analysis of the injector system reliability.

Ferdinand Willeke

10/17/2008 10/18/2008

Availability relevant data have been collected.  Monto Carlo Simulations using the Crystal Ball Package 
have been involved, critical components with the pect to availability have been identified and it has been 
confirmed that the requirements of component reliability, in particular the PS are compatible with these 
results.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider alternatives for scheduling construction of the ring building to begin installation and hence 
commissioning of the injector at the earliest possible date.
(Injectors and Injection System)

Ferdinand Willeke

10/17/2008 9/24/2008

This option is under consideration. At present we believe that the early completion of the injector buildings 
will come quite natural for the sake of a natural work flow of the civil construction. Provided that funds will be 
available it is planned to pull forward the procurement of LINAC and  Booster synchrotron.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:
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Consider alternatives for scheduling construction of the ring building to begin installation and hence 
commissioning of the injector at the earliest possible date.
(Magnetic Elements)

Ferdinand Willeke

10/17/2008 9/24/2008

This option is under consideration. At present we believe that the early completion of the injector buildings 
will come quite natural for the sake of a natural work flow of the civil construction. Provided that funds will be 
available it is planned to pull forward the procurement of LINAC and  Booster synchrotron.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:

Confirm that RFI from switching supplies is properly contained. Shielding or filtering are standard 
countermeasures.

Ferdinand Willeke

10/17/2008 9/24/2008

The switched mode power supplies will be operated with a 100 kHz switching frequency. With state of the 
art filter techniques and the thick Aluminum vacuum chamber, we estimated that all residual RFI will have 
negligible effect on the beam. We will make sure nevetheless that the switching frequency does not 
conincide with one of the tunes. Electromagnetic noise from the ps will be suppressed by careful grounding 
consideration and shielding by metallic housing of the power supplies.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

Add electron- and ion-driven instabilities and possible mitigating countermeasures  to the risk registry.  
Reassess this risk based on results of response to the recommendation in 2.1 [Finding F01].

Ferdinand Willeke

10/31/2008 5/22/2009

Two stream instabilities in NSLS-II have been studied and are not considered as an issue.  A risk has been 
placed  in the risk registry under risk ID# ASD-05.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

Within the next 6 months, confirm that BPM positions are reproduced to the required degree after bakeout.

Ferdinand Willeke

7/31/2009 12/6/2009

Tests have been performed which did not reveal dramatic effects.  New tests are schedule once the 1st 
completed NSLS-II vacuum chamber will arrive in Dec 2009.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

The present configuration of the major RF systems should be reviewed for adequate redundancy to meet 
the system reliability and availability targets.

Ferdinand Willeke

10/17/2008 9/24/2008

The project funds do cover a second RF cavitiy but do not cover the corresponding 2nd RF transmitter. The 
procurement of a 2nd RF transmitter has top priority with regards to scope increases in case funds will be 
available.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:
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Provide the NSLS-II Diagnostics team with prudent estimates of button geometry changes due to RF 
heating, as appropriate to support the choice of the best design.

Ferdinand Willeke

10/17/2008 10/18/2008

The issue of RF button heating has the full attention of the accelerator team. The button heating is 
assessed in close collaboration of Accelerator Physics group (impedance calculations), mechanical Support 
Group (ansis thermal analyis), vacuum group (vacuum related issues)  

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:

Review the suite of storage ring diagnostics from the perspective of commissioning.

Ferdinand Willeke

10/17/2008 10/18/2008

The functionality and the options of the BPM system (Turn-by turn, bunch by bunch, post mortem momory 
turn-by-turn, orbit-by-orbit, high precision measurement etc) has already been defined in view of the 
optimizations and high level corrections which will take mainly during commissioning and re-commisioning. 
Plans for the scraper tests in the NSLS X-ray ring have been developed.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

In six months, review and, if necessary revise the resource-loaded schedule for Controls based on actual 
hiring experience.

Ferdinand Willeke

4/30/2009 5/22/2009

The schedule has been reviewed and revised based on actual hiring experience and latest workplan.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

Accelerator Systems management should formalize goals for availability for the various subsystems of the 
project so Controls and others can evaluate any needed additional design effort and associated cost 
impacts.

Ferdinand Willeke

10/17/2008 10/18/2008

This formalization of requirements which are already built in the design of major systems will soon become 
more explicit when the availability study will becopme available

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

Begin to increase staff as soon as possible.
(Insertion Devices)

Ferdinand Willeke

10/17/2008 9/24/2008

This will result from the FY09 workplans.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:
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Continue to support and inform undulator design activities with complementary tracking studies.

Ferdinand Willeke

10/17/2008 10/18/2008

This is the plan

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:

Continue the development of a realistic model to assess overall beam stability in the presence of all planned 
insertion devices, alignment and magnetic errors, and effects from correction and compensation schemes.

Ferdinand Willeke

10/17/2008 10/18/2008

This is the plan.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:

Retain enough flexibility in the lattice and in the magnet powering infrastructure not to preclude, if needed 
later, additional insertion device compensation equipment or upgraded of correction schemes.

Ferdinand Willeke

10/17/2008 10/18/2008

This is our intention. However, this is in conflict with requirements form the physics program which requires 
more insertion devices to be placed at locations kept free for additional devices for tuning the accelerator.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:

The hiring of group leaders and beamline scientists, especially for the high resolution optics development 
effort, is particularly important. This is and should remain a top priority for the project.

Qun Shen

10/17/2008 10/18/2008

This is exactly what we plan to do.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:

 Involve vibration and stability specialist(s) more tightly in the conceptualization and design of vibration-
critical beamline components. Consider moving this capability to Experimental Facilities when the 
Conventional Facilities are underway.

Qun Shen

10/17/2008 10/18/2008

We appreciate this recommendation.  We are working with CFD on possible official arrangements.  In 
practice, a fruitful collaboration has already started.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:
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Attention should be given early-on to developing the mirror and multilayer optics specifications, and plans 
for how to characterize them, because these specifications are near the limit of current technology.

Qun Shen

10/17/2008 9/24/2008

We fully agree with this recommendation.  The project has allocated $1M for mirror metrology.  We have 
allocated one engineer in R&D on optical figure management, and have started collaborations with Peter 
Tackas group in Instrumentation Division on LTP effort.

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:

The U20 IVU and its variants, is an important and heavily used design, so the ID Laboratory should include 
the capability for field characterization inside the undulator vacuum enclosure though not necessarily under 
vacuum.

Qun Shen

10/17/2008 9/24/2008

The plan by ID Group in ASD is to develop the necessary measurement capability for U20 and other IDs in 
the project scope.

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:

A dedicated nanopositioning and nano-engineering effort is necessary to develop, prototype, and test 
various approaches to achieve the required mechanical resolution, accuracy and stability required for 1 nm 
focusing.

Qun Shen

10/17/2008 9/24/2008

This is already under way.  We have interviewed candidates for the nanopositioning R&D engineer position, 
and plan to make a hire in the near future.  A collaborative effort with CNM/APS at Argonne has also started 
to design and test the next generation prototype devices.

Finding #: Scheduled Close: Actual Close:Status:F21 Closed

Description:

Action:
Owner:

Response:

Priority:

Testing and evaluating schemes for passive and active vibration damping that incorporate nanopositioning 
with vibration damping should be pursued. A vibration and stability specialist should be closely tied into this 
effort.

Qun Shen

10/17/2008 9/24/2008

This is already on-going.  See responses to F18 and F21.

Finding #: Scheduled Close: Actual Close:Status:F22 Closed

Description:

Action:
Owner:

Response:

Priority:

The planned crystal fabrication lab is essential for developing the optics required to press to the goal of ultra-
high energy resolution; it should be a high priority.

Qun Shen

10/17/2008 9/24/2008

The crystal fabrication lab is being established and the plan is to have it operational by early 2009 after the 
Bldg.703 renovation is completed.  Some equipment are already procured and arrived on site, and ready to 
be moved to the new lab space in 703.

Finding #: Scheduled Close: Actual Close:Status:F23 Closed

Description:

Action:
Owner:

Response:

Priority:
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We urge that the XF group be given access to an NSLS beamline (e.g. X2A or X16A) for R&D development 
and testing of these optics.

Qun Shen

10/17/2008 9/24/2008

We are pursuing this in collaboration with the NSLS and specific arrangement will be made by end of 
CY2008.

Finding #: Scheduled Close: Actual Close:Status:F24 Closed

Description:

Action:
Owner:

Response:

Priority:

A decision whether to include WAXS instrument  within the project scope  and if affirmed, priorities must be 
adjusted because the instrument is not in the current budget.

Qun Shen

10/17/2008 9/24/2008

The WAXS instrument for CHX beamline is not in its baseline scope.  Discussions are on-going with BAT 
members to obtain such equipment using alternative resources.

Finding #: Scheduled Close: Actual Close:Status:F25 Closed

Description:

Action:
Owner:

Response:

Priority:

An ID with a shorter period and, if possible, longer length should be considered to provide greater coherent 
flux at the higher energies.

Qun Shen

10/17/2008 9/24/2008

Future ID development will be pursued by NSLS-II.  Current scope does not include such ID's

Finding #: Scheduled Close: Actual Close:Status:F26 Closed

Description:

Action:
Owner:

Response:

Priority:

Given that fast polarization helicity switching by the accelerator at greater than ~10 Hz is unlikely, the 
switching method (e.g., by an x-ray chopper) should be decided soon to stabilize this aspect of the beamline 
design. Other methods of fast switching could be considered in future.

Qun Shen

10/17/2008 9/24/2008

We agree with this recommendation.  We will finalize the fast switching option at the first official BAT 
meeting for this beamline, which is scheduled in Nov.-Dec. time frame 2008.

Finding #: Scheduled Close: Actual Close:Status:F27 Closed

Description:

Action:
Owner:

Response:

Priority:

The choice of undulator should be revisited to ensure that it is consistent with the energy tuning range 
required by the undulator design.

Qun Shen

10/17/2008 9/24/2008

For beamlines requiring minimal tuning gap e.g. at 4-5keV, a slightly longer period device such as U22 will 
be designed and implemented.  This is being done in close communication with the ASD ID group.

Finding #: Scheduled Close: Actual Close:Status:F28 Closed

Description:

Action:
Owner:

Response:

Priority:
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In order to use the KB microprobe efficiently - especially with the proposed flexibility in spatial resolution - 
the development of an automated alignment system for mirror figuring is recommended.

Qun Shen

10/17/2008 9/24/2008

This is an excellent suggestion.  We plan to discuss this option during the conceptual and preliminary 
designs for the SRX beamline.

Finding #: Scheduled Close: Actual Close:Status:F29 Closed

Description:

Action:
Owner:

Response:

Priority:

Close interaction with vibration measurement experts is recommended to ensure the achievement of fairly 
high spatial resolution in combination with tuning over an extended photon energy range.

Qun Shen

10/17/2008 9/24/2008

This is happening already.  See responses for F18, F21 and F22.  ( QS suggests to delete this item since it 
appears to be a duplication).

Finding #: Scheduled Close: Actual Close:Status:F30 Closed

Description:

Action:
Owner:

Response:

Priority:

Fully review 100% Title II drawings and specifications (including QA review by A/E) for the Ring Building and 
secure internal sign off by relevant group heads and key stakeholders (i.e. fire marshal) before issuing the 
RFP.

Marty Fallier

9/26/2008 9/30/2008

Review was completed on Sep 26.

Finding #: Scheduled Close: Actual Close:Status:F31 Closed

Description:

Action:
Owner:

Response:

Priority:

Complete responses to comments from the 80% and 100% Title II design submittals prior to final sign off.

Marty Fallier

9/26/2008 9/30/2008

Responses were completed on Sep 26.

Finding #: Scheduled Close: Actual Close:Status:F32 Closed

Description:

Action:
Owner:

Response:

Priority:

The project management documents that are currently marked as draft should be finalized prior to DOE’s 
CD-3 Review.

Diane Hatton

9/15/2008 9/19/2008

Documents are finalized and posted in EIR documentation site.

Finding #: Scheduled Close: Actual Close:Status:F33 Closed

Description:

Action:
Owner:

Response:

Priority:
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For future reviews, the plenary presentations should be more consistent in content and format among the 
Accelerator Systems, Experimental Facilities and Conventional Facilities talks.  For example discuss the 
risk in the risks register.

Aesook Byon

9/18/2008 9/19/2008

We will do our best.

Finding #: Scheduled Close: Actual Close:Status:F34 Closed

Description:

Action:
Owner:

Response:

Priority:

Since the Ring Building is moving from the final design phase to the issuance of a RFP and contract award, 
the consequences and impact sections of the Project Risk CFD-01 should be reevaluated and updated.

Aesook Byon

2/28/2009 9/5/2008

Risk registry has been updated.

Finding #: Scheduled Close: Actual Close:Status:F35 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2008-008

Program: DOE Review (SC IPR)

Date Performed: 9/30/2008 Date Closed: 10/19/2008

Comments: DOE Technnical, Cost, Schedule, and Management Review for CD-3.
Performed September 30 to October 3, 2008.

Inclusion of bypass corridors in the sections of the experimental hall that can accommodate long beamlines 
(an option in the CF bid package) are vital for the facility to fully utilize the world leading source size and 
emittance of NSLS-II.  The Committee strongly urged inclusion of bypass corridors at all three locations 
where long beamlines may be sited.

Steve Dierker

6/30/2009 10/18/2008

We agree with the recommendation and intend to include the options for all three bypass corridors in the 
contract award unless the bid prices are prohibitive.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop a plan to formally capture and document the detailed requirements, interfaces and design between 
the control system and various technical systems for change control purposes.

Erik Johnson, Bob. Dalesio

12/31/2008 10/19/2008

The team recognizes the need for the creation of formal requirement, specification and interface 
documentation for the control system.  Capture of this information is an ongoing process and at the time of 
the 2008-IPR a large body of data exists in the form of memos, presentations, emails and meeting minutes.  
Collection and reduction of this information into a comprehensive basis document set will be completed by 
the end of 2008. 

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

Include at least $1 million in the Estimate at Completion for the construction safety incentive.

Marty Fallier, Steve Hoey

12/31/2008 10/18/2008

We will include this in our next monthly update of the EAC for the ring building contract.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

Implement a lessons learned program (effective models may exist on other recent projects) and then 
proceed to EIR followed by CD-3.

Chris Porretto

10/31/2008 10/18/2008

The Quality Assurance Plan has been updated to formalize our lessons learned program. One lessons 
learned from the NSLS-II Project has already been disseminated within the Office of Science and additional 
lessons learned are in preparation.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:
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Continue aggressive recruitments for key hires in Project Procurement Management and Experimental 
Facilities Division.

Diane Hatton

3/31/2009 10/18/2008

An aggressive recruitment plan is already underway for the remaining key hires in Procurement 
Management and in the Experimental Facilities Division. This will continue to be monitored in weekly status 
reports to the Project Director.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2008-009

Program: External Independent Review (EIR)

Date Performed: 10/20/2008 Date Closed:

Comments: CD-3 EIR performed by OECM October 20 through October 24, 2008

Consider revising the KPPs to be more in line with the completed conventional facilities designs and better 
represent the minimum capability required of the project.

Frank Crescenzo

3/1/2010

Federal Project Director will consider an appropriate revision of the KPPs once the project awards the Ring 
Building and Laboratory Office Buildings construction contracts.

Finding #: Scheduled Close: Actual Close:Status:F01 Open

Description:

Action:
Owner:

Response:

Priority:

(CD-2 Recommendation J2): Complete the requirements documents and design criteria for the remainder of 
the project (accelerator systems and experimental facilities).
(Finding)

Erik Johnson, A. Broadbent

11/1/2010 9/25/2009

NSLS-II agrees to comply with this recommendation.  The NSLS-II requirements documents are completed 
as the design matures with the Conventional Facilities requirements documentation essentially complete, 
the Accelerator Systems documentation well advanced, and the Experimental Facilities just beginning with 
general requirements and interface specifications in place.  Experimental Facilities beamline requirements 
documents and design criteria are being developed and approved as the beamline designs, currently at the 
conceptual level of detail, mature.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

OECM, in coordination with the Office of Science (SC), should evaluate and implement an alternative 
tailored approach for CD-3 to provide equivalent baseline management oversight and independent reviews 
consistent with the phased approach to the design and construction (including procurement) schedule of 
this project.
(Major Finding)

Frank Crescenzo

11/19/2008 11/19/2008

The Office of Science is implementing a tailored approach for CD-3 as described in the approved Project 
Execution Plan.  The revision of the PEP describes a management oversight process used on a large SC 
project: semi-annual reviews by a committee of management and technical experts chaired by the Director 
of the Office of Project Assessment.  The reviews will focus on design status and risks of any incomplete 
design efforts.  OECM will be invited to observe these reviews.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:
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Modify the WBS dictionary definitions to match the basis of design documentation and the completed 
design for the conventional facilities or modify the PEP to reference the conventional facilities design basis 
and completed design as the scope to be completed for CD-4. As the definitive design requirements are 
completed for the accelerator systems and experimental facilities make similar adjustments to the PEP.
(Finding)

Frank Crescenzo

9/12/2011

Federal Project Director will provide guidance to the project for appropriate adjustments to the PEP or WBS 
dictionary definitions as each major system make progress.  Conventional Facilities scope requirements will 
be complete in April of 2009, Accelerator Systems in March of 2011, and Experimental Facilities in 
September of 2011.

Finding #: Scheduled Close: Actual Close:Status:F04 Ongoing

Description:

Action:
Owner:

Response:

Priority:

(CD-2 EIR Recommendations B34 and G1): Revise the WBS 1.02.01.03 work scope to better explain 
discrete facility requirements and assumptions pertaining to making certain space fit for its intended use.

Ferdinand Willeke

11/28/2009 9/25/2009

The additional description of Magnet Development Laboratory facility has been included in the FY09 
workplan and update has been made with PCR43.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

Starting with the BPMs, develop a running list of procurements and other items possibly representing future 
cost changes from the CD-2 baseline that will require contingency.
(Finding)

Aesook Byon

11/19/2008 11/19/2008

NSLS-II tracks potential procurements and activities which might require contingency utilization by reviewing 
and updating the Estimate at Completion (EAC) each month and conducting a comprehensive update for 
the EAC each year.  NSLS-II will ensure that current vendor pricing supports our project EAC.  Changes to 
the performance measurement baseline may be processed when actual bids are received or contracts 
awarded.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

Continue to work with the current BPM supplier but seek alternative supply sources for the BPMs.

Ferdinand Willeke

10/1/2010 5/22/2009

Additional BPM suppliers have been identified which can provide BPM systems at a somewhat lower price 
but require more effort by the NSLS-II Project staff.  Options to collaborate with other national laboratories 
are also continuously being examined.  So far, the current plan of using LIBERA commercial electronics 
deems to be the most cost effective choice.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:
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(CD-2 Recommendation B23): Include the quantity estimates, assumed productivity rates, and any 
inefficiency factors used to develop the mechanical and electrical "installation" estimates. Compare the 
assumed productivity rates with published standards so that their reasonableness can be assessed.
(Finding)

Ferdinand Willeke

12/31/2008 1/15/2009

Detailed rates, assumptions, and efficiency factors have been documented for mechanical and electrical 
installation estimates.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

Evaluate the cost risk associated with the Linac procurement and determine whether it is adequately 
represented in the risk analysis and supported with contingency. Include potential use of contingency for 
Linac procurement in the contingency allocation list.
(Finding)

Ferdinand Willeke

11/19/2008 11/19/2008

The cost risk for the LINAC procurement has been evaluated and being tracked as an entry in the risk 
registry. The project continues to update the estimates for the LINAC procurement whenever new 
information is available and it will be incorporated in the EAC.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:

Show the funds for the equipment being purchased in the same WBS element as the schedule, which 
shows when the equipment is being purchased. Also, assign the appropriate resource curve to reflect how 
the equipment will be paid for-whether 50 percent up front, 50 percent on delivery, 30-30-30-10, or otherwise.

Ferdinand Willeke

12/31/2008 12/31/2008

The scheduled activities in conjunction with the LINAC frontend procurement were transferred to WBS 
1.03.03.01 where the budget for this procurement resides. The APP for the LINAC procurement was 
developed and appropriate staging of the purchasing contract are reflected in the schedule.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

Reassess the schedule and resources to determine whether the labor hours are adequate and distributed 
properly for Linac R&D and construction.

Ferdinand Willeke

12/31/2008 12/31/2008

The corresponding WBS elements were modified to reflect the plan and labor associated was appropriately 
reallocated in the cost estimate.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review activities associated with PCR 08-008 on the schedule to ensure they match how the work will 
proceed.
(Finding)

Ferdinand Willeke

12/31/2008 12/31/2008

The corresponding WBS elements were modified to reflect the plan and the LINAC and front end schedules 
were properly matched.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

Indicate in the schedule when the equipment is ordered and when it is being fabricated. This applies to all 
pieces of equipment.

Ferdinand Willeke

5/31/2009 5/22/2009

The corresponding WBS elements are being modified to reflect that plan and the LINAC and front end 
schedules have been properly matched.  More details of the procurement have been added to the schedule.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

Update the resources, schedule, and cost estimate detail to show CM by BNL employees with limited 
subcontractor augmentation.
(Finding)

Marty Fallier

12/31/2008 12/31/2008

The schedule and cost estimate have been updated to reflect BNL performance of the construction 
management function.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:

Change the CED for WBS1.05.01.02.01 to reflect the correct period of performance and reconcile it to the 
schedule.

Marty Fallier

11/19/2008 11/19/2008

The necessary changes were incorporated into the revised resource-loaded schedule.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:

Evaluate the 456-483 days of float on these construction phase management activities and all other 
instances of excessive float in the schedule and use proper logic ties to correct the problems.
(Finding)

Marty Fallier, Cathy Lavelle

11/19/2008 11/19/2008

Schedule floats and logic ties were evaluated. The NSLS-II Project team has reviewed and modified the 
schedule. As a result of this review and modification to the schedule, the large float values have been 
reduced in the schedule with either logic ties or constraint dates in the case of BOD dates in Conventional 
Construction. 

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review the baseline scope following bid opening for the ring building; obtain approval for the adjusted scope 
if necessary.
(Finding)

Aesook Byon

5/31/2009 2/18/2009

The bid price for the ring building contract came within estimated budget. Therefore no scope adjustment 
was necessary.  The scope of work in the Ring Building contract is exactly consistent with the NSLS-II 
baseline scope of work at the time of contract award on Feb 18, 2009.

Finding #: Scheduled Close: Actual Close:Status:F17 Closed

Description:

Action:
Owner:

Response:

Priority:

Change the baseline or contingency estimates to account for the likely cost associated with the ring building 
safety incentive clause.
(Finding)

Marty Fallier

5/31/2009 2/20/2009

The project baseline includes $1M ring building safety incentive.  In addition, risk registry entry CFD-03 
captures contingency estimate for any additional incentive that could occur.

Finding #: Scheduled Close: Actual Close:Status:F18 Closed

Description:

Action:
Owner:

Response:

Priority:

(CD-2 Recommendation B3): For all future construction cost estimates (after the ring building), verify that 
adequate cost has been added for DOE's more onerous requirements, or include a separate markup for 
these factors.
(Finding)

Marty Fallier

2/28/2009 2/18/2009

Bid results for the Ring Building were very close to the baseline cost estimate and significantly lower than 
the latest EAC estimates at completion of Title II.  Given current competitive market factors, it would be 
innappropriate to add a separate mark-up for DOE requirements other than the current practice of 
benchmarking cost estimates against actual cost experience on projects at BNL.

Finding #: Scheduled Close: Actual Close:Status:F19 Closed

Description:

Action:
Owner:

Response:

Priority:

Review all conventional facility baseline estimates (1.05.03) for errors that resulted from the reorganization 
of the Level 4 WBS elements. Check to make sure the errors are only due to this reorganization and update 
all associated project documentation for consistency.
(Major Finding)

Marty Fallier

11/19/2008 11/19/2008

Review and corrections for all errors and update for all associated project documentation are completed. 
The NSLS-II Project team has reviewed the Conventional Facility baseline estimate in WBS 1.05.03 and 
revised the allocation of the baseline budget in the current WBS structure. The baseline budget reallocation 
for former WBS 1.05.03.09 was corrected in Cobra and Primavera prior to onsite visit by the EIR team.

Finding #: Scheduled Close: Actual Close:Status:F20 Closed

Description:

Action:
Owner:

Response:

Priority:
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Perform a complete review of the WBS 1.05.03.04 Chilled Water Plant schedule and correct all errors, 
eliminate activities that are not needed, and review the logic ties with other schedule elements. Also, review 
all other conventional construction activities to check for similar errors and correct them as needed.
(Major Finding)

Marty Fallier

11/19/2008 11/19/2008

Review and corrections for all errors are completed. The follow-on activities for the work associated with the 
Chilled Water Plant Expansion Contract now properly occur in the correct time frame with correct logic ties. 
All other conventional construction activities were also reviewed as stated in response to item ID #20.

Finding #: Scheduled Close: Actual Close:Status:F21 Closed

Description:

Action:
Owner:

Response:

Priority:

Review the RLS loading for consistency with the baseline cost estimate and correct significant variances.
(Finding)

Cathy Lavelle

11/19/2008 11/19/2008

Review and corrections for all errors are completed. The revised Resource-Loaded Schedule is consistent 
with the baseline cost estimate.

Finding #: Scheduled Close: Actual Close:Status:F22 Closed

Description:

Action:
Owner:

Response:

Priority:

Review all conventional facility estimates (WBS 1.05.03) for errors that resulted from the reorganization of 
the Level 4 WBS. Ensure all errors are due to this reorganization, and update all associated project 
documentation.
(Major Finding)

Marty Fallier

11/19/2008 11/19/2008

Review and corrections for all errors and update for all associated project documentation are completed. 
The NSLS-II Project team has reviewed the Conventional Facility baseline estimate in WBS 1.05.03 and 
revised the allocation of the baseline budget in the current WBS structure. The revised Resource-Loaded 
Schedule is consistent with the baseline cost estimate and all known errors satisfactorily addressed.

Finding #: Scheduled Close: Actual Close:Status:F23 Closed

Description:

Action:
Owner:

Response:

Priority:

Check the resource loading on the RLS for significant errors. Correct the RLS so that it has the proper 
resources for all Level 4 and lower (as appropriate) WBS elements.
(Major Finding)

Cathy Lavelle

11/19/2008 11/19/2008

Review and corrections for all errors are completed. The revised Resource-Loaded Schedule is now 
consistent with the WBS at Level-4 and at lower levels.  All known errors are satisfactorily addressed.

Finding #: Scheduled Close: Actual Close:Status:F24 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review and evaluate the expected power costs annually to ensure that the budget still accommodates the 
escalated power costs expected in FY12-14.

Diane Hatton

8/31/2009 9/25/2009

Estimates of the cost of power is being updated as the BNL projections change, typically annually.

Finding #: Scheduled Close: Actual Close:Status:F25 Closed

Description:

Action:
Owner:

Response:

Priority:

(CD-2 Recommendation J1): Apply the formal interface control process used internally to the external BNL 
site organization interfaces.
(Finding)

Aesook Byon

11/15/2012 9/25/2009

NSLS-II agrees with the intent of this recommendation but uses a different method of controlling interfaces 
external to the NSLS-II, particularly with BNL.  The method establishs MOUs that include adequate detail on 
interfaces to ensure that all NSLS-II requirements are satisfied.  References to NSLS-II interface and 
requirements documentation are included in the MOUs whenever it is appropriate.  All MOUs related to the 
Conventional Facilities are in place.  MOUs related to Accelerator Systems and Experimental Facilities will 
be completed and in place by November 2012.

Finding #: Scheduled Close: Actual Close:Status:F26 Closed

Description:

Action:
Owner:

Response:

Priority:

On the basis of the identified potential for financial problems in FY10, develop options and a plan to mitigate 
the risk.

Aesook Byon

9/30/2010 4/3/2009

As a result of ARRA fund and a very favorable Ring Bldg contract price, potential financial problems in FY10 
have been eliminated.  Risk registry has been updated accordingly.

Finding #: Scheduled Close: Actual Close:Status:F27 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider setting aside a more typical portion of the contingency as MR for use by the contractor to simplify 
the administrative burden on the federal staff.

Frank Crescenzo

2/9/2009 4/16/2009

Management Reserve process has been established and implemented which simplifies the administrative 
burden on the federal staff.

Finding #: Scheduled Close: Actual Close:Status:F28 Closed

Description:

Action:
Owner:

Response:

Priority:

Allow Primavera to calculate the critical path and the near-critical paths.
(Finding)

Cathy Lavelle

11/19/2008 11/19/2008

NSLS-II agrees to comply with this recommendation.  The revised Resource-Loaded Schedule reduces the 
number of "artificial" constraints and Primavera can now be used to evaluate the near-critical paths.

Finding #: Scheduled Close: Actual Close:Status:F29 Closed

Description:

Action:
Owner:

Response:

Priority:
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Rework the entire schedule to integrate logic into the activities. Ensure that predecessors and successors 
are used to logically tie the activities together and that constrained start and finish milestones are used 
sparingly. Check the total float throughout the schedule to ensure that where it is high, there is a logical 
reason.
(Major Finding)

Cathy Lavelle

11/19/2008 11/19/2008

Review and rework of the entire schedule were completed. The NSLS-II Project team has reviewed and 
modified the schedule for Open Ends, constraints, negative lags and large float values. The Open Ends 
have been eliminated in the schedule with the assignment of logic ties. The constraints have been reviewed 
and only those necessary for major milestones were retained. The negative lags have been reviewed and 
eliminated. As a result of this review and modification to the schedule, the large float values have been 
reduced in the schedule with either logic ties or constraint dates in the case of BOD dates in Conventional 
Construction.

Finding #: Scheduled Close: Actual Close:Status:F30 Closed

Description:

Action:
Owner:

Response:

Priority:

Ensure that the built-in float activities are tracked carefully and managed when a PCR changes the schedule 
and when entering a new fiscal year.

Cathy Lavelle

9/30/2009 9/25/2009

The Project team reviews any schedule changes resulted from a PCR.  In addition, each planned activity is 
carefully reviewed at the time of preparation for annual workplan package and associated APP for a sizable 
procurement item.

Finding #: Scheduled Close: Actual Close:Status:F31 Closed

Description:

Action:
Owner:

Response:

Priority:

Recommend identifying the PCR changes by an activity code in the schedule so they can be easily located.

Cathy Lavelle

12/31/2008 11/20/2008

NSLS-II agrees to comply with this recommendation. 

Finding #: Scheduled Close: Actual Close:Status:F32 Closed

Description:

Action:
Owner:

Response:

Priority:

Ensure that a policy and practice is in place to provide timely resolution to proposed changes, either 
approval or rejection.

Patrice Greenwood

11/19/2008 11/19/2008

NSLS-II agrees to comply with this recommendation.

Finding #: Scheduled Close: Actual Close:Status:F33 Closed

Description:

Action:
Owner:

Response:

Priority:

Delete the language in Appendix A of the RMP that refers to additional cost contingency allowances.

Aesook Byon

11/19/2008 11/19/2008

The Risk Management Plan has been revised with the referenced language deleted.

Finding #: Scheduled Close: Actual Close:Status:F34 Closed

Description:

Action:
Owner:

Response:

Priority:
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Identify a single person as the risk owner for each risk.

Aesook Byon

11/19/2008 11/19/2008

NSLS-II agrees to comply with this recommendation.  Risk Registry Report has been updated with a single 
person as the risk owner for each risk.

Finding #: Scheduled Close: Actual Close:Status:F35 Closed

Description:

Action:
Owner:

Response:

Priority:

Provide a basis for the cost impacts on each risk assessment form so how the range of costs is determined 
is clear.
(Finding)

Aesook Byon

1/30/2009 2/20/2009

The content on the risk registry forms was expanded to include the basis of the cost impact assessments 
and the risk registry has been updated.

Finding #: Scheduled Close: Actual Close:Status:F36 Closed

Description:

Action:
Owner:

Response:

Priority:

Ensure the probabilities, impacts, and risk ratings on the risk assessment forms are consistent with the 
corresponding definitions provided in the RMP. Correct the risk analysis as needed on the basis of the 
corrected risk ratings.
(Finding)

Aesook Byon

3/31/2009 2/20/2009

Risk registry has been updated and the probabilities, impacts and risk ratings for each entry were reviewed 
to confirm that they are consistent with the Risk Management Plan definitions and expectations.

Finding #: Scheduled Close: Actual Close:Status:F37 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop, implement, and communicate a sound method for determining MR costs.
(Finding)

Frank Crescenzo

6/30/2009 4/16/2009

Management Reserve process has been established and implemented which simplifies the administrative 
burden on the federal staff.

Finding #: Scheduled Close: Actual Close:Status:F38 Closed

Description:

Action:
Owner:

Response:

Priority:

(CD-2 Recommendation E5): Describe the approach and method for OPC contingency.
(Finding)

Jim Yeck

11/19/2008 11/19/2008

OPC contingency was established with the approval of the NSLS-II baseline at CD-2.  The approach is to 
provide a contingency budget that is adequate to cover cost uncertainties associated with the OPC work 
scope including the possibility of increased costs for spares, power, training, labor, and other consumables.  
In addition the OPC contingency budget is intended to cover some of the consequences from the risk of 
delays in the early complete date, i.e., "hotel load" costs.

Finding #: Scheduled Close: Actual Close:Status:F39 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report (Cont.)

(CD-2 Recommendation D1): Include adequate cost contingency for the hotel load associated with schedule 
contingency. Describe the cost basis for hotel load.
(Finding)

Diane Hatton

11/19/2008 11/19/2008

The hotel load associated with the delay in the early completion date for the entire project is estimated at 
$1M/month.  This cost risk will be covered by a combination of TEC and OPC contingency.  For example, 
the current estimate is at the 95 percent confidence level, the early completion date will be 5 months later 
than the current planned date.  This will require about $5M contingency, of which $2.6M estimated to be 
from TEC and $2.4M from OPC. 

Finding #: Scheduled Close: Actual Close:Status:F40 Closed

Description:

Action:
Owner:

Response:

Priority:

Review the risk assessment for experimental facilities to ensure that highly rated risks are appropriately 
incorporated in the contingency analysis.
(Finding)

Qun Shen

1/30/2009 2/20/2009

The risk assessment forms for the Experimental Facilities were modified to ensure that the highly rated risk, 
EFD-001, tracks to the contingency analysis.

Finding #: Scheduled Close: Actual Close:Status:F41 Closed

Description:

Action:
Owner:

Response:

Priority:

(CD-2 Recommendation M1): Conduct a formal VE study aimed at design simplification and cost savings for 
the accelerator systems in the final design phase.
(Finding)

Ferdinand Willeke

1/31/2011 5/22/2009

NSLS-II has taken action that should meet the intent of this recommendation.  A formal VE study is not 
expected to provide adequate benefits relative to the cost of undertaking the study for the Accelerator 
Systems.  The process of systematically reviewing the Accelerator Systems continues and the procedure 
and status of this process has been thoroughly documented.  NSLS-II commits to explicitly including Value 
Engineering as part of the agenda for Accelerator Systems design reviews.  So far several VE-like studies 
were performed and the improvements have been implemented.  Improvement of the NSLS-II magnet  and 
design from systematically measuring and inspecting prototypes has been incorporated in the production 
procurement documents.  Improvements of the NSLS-II fast orbit correction scheme from separating DC 
and AC corrections have provided better performance without any increase in cost.  For NSLS-II corrector 
magnet design, a configuration was developed which has the same performance but at lower costs.  The 
compressed gas system which was changed from boiled off N2 to air will save large operating cost during 
the life time of the facility.  All of these optimizations, value engineering and changes are being documented 
via ASD TCR process.

Finding #: Scheduled Close: Actual Close:Status:F42 Closed

Description:

Action:
Owner:

Response:

Priority:
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(CD-2 Recommendation M2): Conduct a formal VE study aimed at design simplification and cost savings for 
the experimental facilities early in the final design phase.

Qun Shen

10/31/2011 9/25/2009

NSLS-II does not agree to conduct the study specifically recommended but does agree to take action that 
should meet the intent of this recommendation.  A formal VE study is not expected to provide adequate 
benefits relative to the cost of undertaking the study for the Experimental Facilities. The process of 
systematically reviewing the Experimental Facilities, similar to that of the Accelerator Systems, will be used. 
NSLS-II plans to explicitly include Value Engineering as part of the agenda for Experimental Facilities 
design reviews.

Finding #: Scheduled Close: Actual Close:Status:F43 Closed

Description:

Action:
Owner:

Response:

Priority:

Update the October 2007 acquisition strategy to reflect some of the relatively minor changes in approach 
that have occurred over time.

Frank Crescenzo

3/31/2009 2/24/2009

After further consideration, the FPD concluded that an update of the acquisition strategy is not necessary.

Finding #: Scheduled Close: Actual Close:Status:F44 Closed

Description:

Action:
Owner:

Response:

Priority:

(CD-2 Recommendation P2): The existing and draft APP and AP need to be revised with appropriate detail. 
Each APP and AP should also identify unique requirements (mandatory "flow down" provisions), risk areas, 
and mitigation strategies that will be used to address areas of risk (foreign sources, limited competition, etc.).
(Finding)

Diane Hatton

12/31/2008 2/20/2009

The existing Advanced Procurement Plans have been revised to include the detail recommended and all 
future Plans are developed at the proposed level of detail.

Finding #: Scheduled Close: Actual Close:Status:F45 Closed

Description:

Action:
Owner:

Response:

Priority:

In the existing and future APP and AP, consider briefly addressing recommendations contained within 
tracked review findings.

Diane Hatton

12/31/2008 2/20/2009

The APP and AP have been revised to include the detail recommended and all future Plans are developed 
at the proposed level of detail.

Finding #: Scheduled Close: Actual Close:Status:F46 Closed

Description:

Action:
Owner:

Response:

Priority:
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(CD-2 Recommendation D2): Load and track significant and major procurement milestones in Primavera, 
just as with any other WBS element, to assess variances and potential impact on other critical (or near-
critical) path activities.
(Finding)

Diane Hatton, Cathy Lavelle

11/19/2008 11/19/2008

NSLS-II agrees to comply with this recommendation.  The revised Primavera schedule includes a number of 
additional procurement milestones.  Additional milestones will be added as more Advanced Procurement 
Plans are developed and codes will be added to the Primavera schedule so that the procurement-related 
activities can be easily filtered.

Finding #: Scheduled Close: Actual Close:Status:F47 Closed

Description:

Action:
Owner:

Response:

Priority:

Clarify the extent of the delegated approval authority to sign the PEP with regard to changing policies 
included in DOE directives. Review this issue in detail at the CD-3 ESAAB and include the specific terms of 
the tailoring strategy being used by SC in the CD-3 approval memorandum to be signed by the Deputy 
Secretary.

OECM

1/31/2009 1/9/2009

OECM clarified the delegated approval authority and the tailoring strategy prior to the CD-3 approval 
memorandum.  CD-3 approval memorandum was issued on January 9, 2009.

Finding #: Scheduled Close: Actual Close:Status:F48 Closed

Description:

Action:
Owner:

Response:

Priority:

(CD-2 Recommendation Q1): Develop a plan or strategy for meeting the requirements of DOE O 361.1B to 
provide an FPD certified at Level 4 for this major project acquisition, or obtain a waiver from this 
requirement. Submit the plan as part of CD-3 documentation for SAE approval.
(Finding)

Frank Crescenzo

6/1/2009 5/1/2009

Updated PEP includes the tailoring strategy that the FPD is not certified to level 4.  The FPD submitted a 
plan for achieving level 4 certification.

Finding #: Scheduled Close: Actual Close:Status:F49 Closed

Description:

Action:
Owner:

Response:

Priority:

Include all EVMS information required by the PEP in the monthly project progress reports.
(Finding)

Diane Hatton

11/19/2008 11/19/2008

Current practice is to post all EVMS information on the IPT website and include the link to the website in the 
monthly progress reports.  NSLS-II will modify that practice to include Level 2 performance information with 
each monthly progress report submittal.

Finding #: Scheduled Close: Actual Close:Status:F50 Closed

Description:

Action:
Owner:

Response:

Priority:
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Specify Level 1 variance reporting thresholds in the PEP.
(Finding)

Steve Dierker

11/19/2008 11/19/2008

NSLS-II does not agree with this recommendation.  EVMS variances are reported through PARS already, as 
required.  The project will continue to follow the reporting requirement rather than separately specifying 
Level 1 variance reporting thresholds in the PEP.

Finding #: Scheduled Close: Actual Close:Status:F51 Closed

Description:

Action:
Owner:

Response:

Priority:

Include actual activity resource loadings in Cobra so that activity weightings will not be required for earned 
value determinations. Correct the August 2008 overstatement of WBS 1.03.04.05.01 Storage Ring Beam 
Position Monitor and understatement of WBS 1.03.04.03.01 Storage Ring Vacuum Chambers and WBS 
1.03.08.01 Vacuum Facility earned values in the September 2008 EVMS data.
(Major Finding)

Cathy Lavelle

11/19/2008 11/19/2008

The FY2009 work plan in COBRA now includes the resource loading at the activity level and weighting will 
not be required for earned value determinations and all future work plans will be based on resource loading 
at the activity level. The earned value weighting for WBS 1.03.04.05.01 Storage Ring Beam Position Monitor 
was revised in COBRA to correct the overstatement of earned value in August 2008. In order to accurately 
track activities which started earlier than planned (as in the cases for WBS 1.03.04.03.01 Storage Ring 
Vacuum Chambers and WBS 1.03.08.01 Vacuum Facility), the project expanded the window of the status 
request to include 30 days prior and 90 days subsequent to the data date.  In addition, CAMs will be queried 
each month as to whether any activities have started earlier than planned.

Finding #: Scheduled Close: Actual Close:Status:F52 Closed

Description:

Action:
Owner:

Response:

Priority:

Correct the earned value for WBS 1.05.02.02.01 Title II A-E Design in the September 2008 EVMS data.
(Finding)

Marty Fallier

11/19/2008 11/19/2008

The earned value for WBS 1.05.02.02.01 has been corrected in the October EVMS data.

Finding #: Scheduled Close: Actual Close:Status:F53 Closed

Description:

Action:
Owner:

Response:

Priority:

Improve the narrative explanations of variances in the VARs
(Finding)

Aesook Byon

12/31/2008 2/20/2009

Continuous effort is being made to improve narrative explanations of variances in variance analysis reports.

Finding #: Scheduled Close: Actual Close:Status:F54 Closed

Description:

Action:
Owner:

Response:

Priority:
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Incorporate the NSLS-II project share of the projected badging and training building at the BNL main gate 
into the project baseline.
(Finding)

Jim Yeck

5/31/2009 9/25/2009

The plan for the badging and training building at the main gate by the Laboratory was terminated. Alternate 
solution has been implemented by stationing badging capability in the NSLS-II Project construction trailer 
and training room in the GC (Torcon) construction trailer. This alternate solution is working well.

Finding #: Scheduled Close: Actual Close:Status:F55 Closed

Description:

Action:
Owner:

Response:

Priority:

As part of the NSLS-II transition-to-operations plan, designate an individual responsible for the overall 
integration of project start-up and commissioning activities.
(Finding)

Steve Dierker

11/19/2008 11/19/2008

Deputy Project Director for the NSLS-II Project has been designated as an individual as responsible for the 
overall integration of Project start-up and commissioning activities.

Finding #: Scheduled Close: Actual Close:Status:F56 Closed

Description:

Action:
Owner:

Response:

Priority:

Establish formal configuration control over NSLS-II project requirements, specifications, and interface 
documents to ensure that integrity of these important documents is maintained.
(Finding)

Patrice Greenwood

11/19/2008 11/19/2008

Requirements, Specifications, and Interface documents are defined as Project Controlled Document.  A 
formal document control process will be followed to assure that integrity of these documents is maintained.

Finding #: Scheduled Close: Actual Close:Status:F57 Closed

Description:

Action:
Owner:

Response:

Priority:

Develop a schedule for completion of remaining NSLS-II project QA implementing procedures and 
assessments. Ensure that the costs for these activities are included in the performance baseline.

Marty Fallier, Chris Porretto

11/28/2008 11/28/2008

Completion of remaining QA implementing procedures and assessments have been scheduled.  The costs 
for these activities have been verified to be adequate to execute QA program and are included in the cost 
baseline.

Finding #: Scheduled Close: Actual Close:Status:F58 Closed

Description:

Action:
Owner:

Response:

Priority:
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Develop a process and schedule to determine which NSLS-II project software will be under SQA 
requirements. Ensure that the costs for these activities are included in the performance baseline.
(Finding)

Steve Hoey, Chris Porretto

8/31/2009 9/25/2009

Appropriate milestones have been established in the schedule to evaluate project software for the SQA 
requirements. NSLS-II ESH Manager and QA Manager are assigned to be responsible for implementing the 
necessary process.

Finding #: Scheduled Close: Actual Close:Status:F59 Closed

Description:

Action:
Owner:

Response:

Priority:

SC should institute a format technology readiness assessment process for new projects similar to that used 
by other DOE projects and DoD as recommended by DOE G 413.3-9.

DOE SC

11/19/2008 11/19/2008

The Office of Science has a process to assure the introduction of new technologies are successfully 
integrated with its capital projects and facilities.  A core mission for the Office of Science is to perform R&D 
needed to introduce world leading technologies into its scientific facilities.  Through management of its S&T 
portfolio, the Office of Science uses the peer review process to guide and oversee technology readiness, 
among other things. In addition the Office of Project Assessment utilizes a peer review process within its 
project oversight function to assure specific project designs using the new technologies are properly 
advanced for a given stage in the project life cycle.

Finding #: Scheduled Close: Actual Close:Status:F60 Closed

Description:

Action:
Owner:

Response:

Priority:

Consider initiating incentives for staff members to identify LL for improvements. Ensure that LL for 
improvements in design and construction activities are stressed in addition to those for industrial safety 
improvements.

Steve Dierker

1/30/2009 1/30/2009

Starting in FY2009, two incentives are initiated for staff members who identify and document quality LL for 
improvements.  First, consideration for the LL will be included in the individual annual performance review.  
Second, there will be annual bonus awards for identifying and documenting high quality LL.

Finding #: Scheduled Close: Actual Close:Status:F61 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2009-001

Program: Conventional Facilities Advisory Committee (CFAC)

Date Performed: 3/10/2009 Date Closed:

Comments: March 10 - March 11, 2009

No language is included in the current ring building construction contract for impact if FY 10 and FY11 
funding is not provided at the start of the FY.  Suggest project negotiate appropriate carry over funding (i.e. 
funding in an appropriate month beyond Oct.) as accelerated schedule is finalized.

M. Fallier

7/31/2009 7/31/2009

With the availability of ARRA funds the risk of this occurring is vastly diminished.  The conditions under 
which it could impact the contractor's schedule are highly variable given flexibility to distribute prior year 
funding allocations on a pro-rata monthly basis in the event of a continuing resolution.  It is likely that the 
agreed upon amount may not reflect the actual conditions it was negotiated under.  Opted not to implement 
this recommendation.

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

Suggest formal partnering with Torcon.

M. Fallier

7/31/2009

Have had discussions with Torcon project executive and have agreed to pursue partnering.  Tentaive plans 
to hold partnerting meetings in October were delayed due to 9/30/09 worker injury and focus on corrective 
actions.  Will pursue partnering meetings in mid - late November timeframe.

Finding #: Scheduled Close: Actual Close:Status:F02 Ongoing

Description:

Action:
Owner:

Response:

Priority:

Confirm that the delivery dates for government supplied equipment are stipulated in contract. If not, should 
now specify and check for impacts to construction.

M. Fallier

7/31/2009 7/31/2009

Delivery schedule for unit substations is coordinated with contractor schedule for installation of unit 
substations.  Actual delivery of unit substations is running ahead of schedule and may be early.  There is no 
advantage to adding these dates to contract.

Finding #: Scheduled Close: Actual Close:Status:F03 Closed

Description:

Action:
Owner:

Response:

Priority:

Complete plan to streamline site access process ASAP!  Current inefficient process will likely result in a 
claim from Torcon as they try to process their subcontractors.

M. Fallier

5/31/2009 5/31/2009

The system for site access was modified to simplify contractor access and training/badging.  Contractor 
staff are now all trained at Torcon trailer and not required to go all over site for badging and log in.   Badging 
process is now administered at NSLS-II field office adjacent Torcon field office.

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:
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Need clarification as to who is responsible for certain aspects of the CM effort.  Suggest that the CM plan is 
reviewed, evaluated and updated during the initial execution.

S. Sawch

5/31/2009 6/21/2009

Update of the CM plans was completed 6/21/09 to improve clarity and reflect adjustments to field change 
and engineering change notice  processes.

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

Suggest exercise all aspects of the Contract Manager/Prolog software prior to implementation (in 
preparation for the barrage of submittals and RFI's).

O. Dyling

5/31/2009 5/31/2009

This has been an on-going effort working with the contractor staff to resolve problems in marrying the 
systems as they arise.  Essentially, the systems are maintained separately and the contractor enters data 
from their system into BNL's contract manager system separately.  It is functioning adequately.

Finding #: Scheduled Close: Actual Close:Status:F06 Closed

Description:

Action:
Owner:

Response:

Priority:

The project has now included (or is in the process of including) $1 M of the safety incentive in the budget 
and is including the remaining $1 M of incentive in their risk registry.  This is an acceptable approach but 
should be evaluated based on initial contractor performance.

M. Fallier

7/31/2009 7/31/2009

This approach is satisfactory from a funds management standpoint.  Contractor safety performance has not 
met expectations and the 1st installment of the bonus will not be paid.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

Need to confirm that construction funds can be used for initial operation of the DI plant.

D. Hatton

5/31/2009

Have developed plan for this and discussed with budget department and are awaiting formal confirmation.

Finding #: Scheduled Close: Actual Close:Status:F08 Open

Description:

Action:
Owner:

Response:

Priority:

Make sure that the excavations in areas where there are known abandoned sewer lines are observed by 
contractor and BNL staff to mitigate any possible spread of contamination.

S. Sawch

6/30/2009 5/31/2009

All sanitary line demolition was satisfactorily completed.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:
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Will need to confirm permanent closure of ring building and Code required restrooms if any of the LOB's are 
not awarded.

O. Dyling

7/31/2009 7/31/2009

This has been coordinated into LOB design package and Ring Bldg scope.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

Allow Torcon to propose revisions to the Ring Building WBS that would allow schedule to be developed that 
is the most efficient representation of the current plan.

M. Fallier

6/30/2009 7/16/2009

Torcon approved schedule reflects revised phasing and workbreakdown that Torcon believes is most 
efficient way to meet milestones and actually accelerates much of the work.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

Set up meeting between Cx contractor and Torcon ASAP (to ensure that they understand the interfaces).

S. Sawch

5/31/2009 6/18/2009

Meeting was held with Cx contractor and Torcon to coordinate work.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:

The effort to advance the construction of the LOBs is very promising and should be encouraged.

M. Fallier

5/31/2009 4/16/2009

LOB design and construction are proceeding on an accelerated schedule.

Finding #: Scheduled Close: Actual Close:Status:F13 Closed

Description:

Action:
Owner:

Response:

Priority:

Based on past experience at other facilities it appears that more space should be created for laboratories, 
offices and general storage than provided in the latest LOB layout.

M. Fallier

6/30/2009 4/16/2009

Added  lab, office and storage space is included in final LOB design.

Finding #: Scheduled Close: Actual Close:Status:F14 Closed

Description:

Action:
Owner:

Response:

Priority:
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Master plan development should include commitments to sites for recognized potential facilities, improving 
ability to coordinate utility locations, program the facilities and improve functionality of the master plan.

M. Fallier

7/31/2009 5/15/2009

Agreement was reached within the project on how utilities should be rerouted to provide for possible future 
facilities such as JPSI, CLOB and NIH.  This information was communicated to HDR and used as basis for 
revisions to siteplans and uility layous for Ring Bldg and LOB design.

Finding #: Scheduled Close: Actual Close:Status:F15 Closed

Description:

Action:
Owner:

Response:

Priority:

Currently, travel is required through parking lots to circulate between LOBs and around the ring building.  
Master plan development should be reviewed for potential improvements to road layouts.

O. Dyling

6/30/2009 8/5/2009

Confirmed at 50% design review that proposed parking and road access layout is acceptable.  Through 
traffic in LOB 5 and Lobby area is undesirable and minimizes flexibility for future JPSI or COB buildings.

Finding #: Scheduled Close: Actual Close:Status:F16 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review #:2009-002

Program: Accelerator Systems Advisory Committee (ASAC)

Date Performed: 3/26/2009 Date Closed:

Comments: March 26 - March 27, 2009

Review achieved precision of BPM location by means of BBA, and introduce realistic errors into the orbit 
and optics correction model.

Ferdinand Willeke

9/30/2009 9/30/2009

We agree with the importance of this recommendation and BB monitor calibration has been planned to be 
used with achievable precision. 

Finding #: Scheduled Close: Actual Close:Status:F01 Closed

Description:

Action:
Owner:

Response:

Priority:

Organize an in-depth workshop/review of the storage ring lattice and tracking results in the near future.

Ferdinand Willeke

8/31/2009 8/31/2009

Workshop of the storage ring lattice was held and we received a number of positive feedback.

Finding #: Scheduled Close: Actual Close:Status:F02 Closed

Description:

Action:
Owner:

Response:

Priority:

Investigate the performance of the Storage Ring lattice at higher positive values of vertical chromaticity, 
which are generally required to control instabilities.

Ferdinand Willeke

8/31/2009

Investigation was performed. Given our present solution, overall tune footprint shinks with positive values of 
vertical chromaticity.

Finding #: Scheduled Close: Actual Close:Status:F03 Ongoing

Description:

Action:
Owner:

Response:

Priority:

The contract must emphasize thorough testing of first articles prior to direction to proceed.  NSLS-II should 
consider addition of a contract clause to permit termination for convenience part way through a production 
run, in the event of a non-performing vendor.

Ferdinand Willeke

8/31/2009 10/30/2009

Magnet contracts have been placed with requirements of satisfactory first articles and contract clause to 
permit termination in the event of a non-performing vendor. 

Finding #: Scheduled Close: Actual Close:Status:F04 Closed

Description:

Action:
Owner:

Response:

Priority:
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The committee feels strongly that all magnets should be fully measured at BNL after delivery.

Ferdinand Willeke

9/30/2009 9/30/2009

We plan to fully measure initial set of magnets delivered. Based on the data, decisions will be made on what 
extent of measurements will be performed for which type of magnets in order to ensure required quality. 

Finding #: Scheduled Close: Actual Close:Status:F05 Closed

Description:

Action:
Owner:

Response:

Priority:

NSLS-II has considered designs developed at other labs, and evaluated alternative finger designs. A model 
of a bellows liner was shown, that had wide thick plates. The committee suggests that the ALS design be 
examined. It has no sliding contacts. A small loss factor does not guarantee that high RF fields cannot build 
up between liner and bellows. The wide plate design should be checked for this possibility.

Ferdinand Willeke

8/31/2009Finding #: Scheduled Close: Actual Close:Status:F06 Open

Description:

Action:
Owner:

Response:

Priority:

The Project should plan on performing a cold test of the new SCRF cavity before it is built into its cryostat.

Ferdinand Willeke

8/31/2009 8/31/2009

Vertical cold tests for SCRF cavity are planned.

Finding #: Scheduled Close: Actual Close:Status:F07 Closed

Description:

Action:
Owner:

Response:

Priority:

Make an effort to decrease R/Q of the passive cavity.

Ferdinand Willeke

10/31/2009 10/31/2009

Project will make an effort to take this recommendation into accounts in the ongoing desing considerations.

Finding #: Scheduled Close: Actual Close:Status:F08 Closed

Description:

Action:
Owner:

Response:

Priority:

The committee suggests that support of high level applications standards be prioritized to ensure that the 
essentials get very reliable support.

Ferdinand Willeke

10/31/2009 10/31/2009

Project thrives to ensure that the essentials get very reliable support.

Finding #: Scheduled Close: Actual Close:Status:F09 Closed

Description:

Action:
Owner:

Response:

Priority:
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The controls group must get involved in the injector procurement to be sure that the awardees deliver a 
compatible controls system.

Ferdinand Willeke

8/31/2009 8/31/2009

The controls group was fully engaged in the preparation of the injector procurement package and will 
continue to be involved to ensure a compatible controls system for injector.

Finding #: Scheduled Close: Actual Close:Status:F10 Closed

Description:

Action:
Owner:

Response:

Priority:

Give serious consideration to parallel awards and “easy” escape clauses in contracts for magnets, to 
facilitate a shift of scope from one vendor (who might not be performing satisfactorily) to another.

Ferdinand Willeke

8/31/2009 10/31/2009

Magnet procurements were awarded to 5 vendors in 7 separate packages with reasonable termination 
clauses being implemented.

Finding #: Scheduled Close: Actual Close:Status:F11 Closed

Description:

Action:
Owner:

Response:

Priority:

At next review the committee would like to hear:�-An overview of front end design as affects top-up and x-
ray diagnostics �-Beam containment and top-up planning in more detail�-Machine protection�-X-ray 
diagnostics as related to machine commissioning and operation�-Insertion device update�-Update on 
injection system, including storage ring injection kickers and top-up.

Ferdinand Willeke

10/31/2009 10/31/2009

The agenda for ASAC meeting on October 2009 covered these topics.

Finding #: Scheduled Close: Actual Close:Status:F12 Closed

Description:

Action:
Owner:

Response:

Priority:
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Review Tracking Report
Review #:2009-003

Program: Experimental Facilities Advisory Committee (EFAC)

Date Performed: 4/23/2009 Date Closed:

Comments: April 23 - April 24, 2009

We recommend that the NSLS-II Experimental Facilities Advisory Committee (NSLS-II EFAC) be 
reconstituted as an advisory committee charged with providing advice to the NSLS-II director, the 
Experimental Facilities Director and the Life Sciences director from a perspective that goes beyond the 
project and includes consideration of the NSLS-II project, the transition of beamlines from NSLS to NSLS-II 
and future NSLS-II operations.

Steve Dierker

12/31/2009Finding #: Scheduled Close: Actual Close:Status:F01 Open

Description:

Action:
Owner:

Response:

Priority:

We recommend that the charge to the BATs be clarified to explicitly include prominent review, advice and 
oversight roles.  EFAC reviews that duplicate BAT reviews should be avoided. However, a reconstituted 
EFAC could certainly be productively used to evaluate each beamline/BAT on a long term basis (every 3 
years, for example). 

Qun Shen

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F02 Open

Description:

Action:
Owner:

Response:

Priority:

We do not recommend a BAT council at this juncture, since currently all of the beamlines are facility 
beamlines, managed by the NSLS-II.  Instead, in the near future (within the next 12-18 months), the Light 
Sources Directorate should consider instituting a nascent NSLS-II Users Organization, or expanding the 
scope of the existing NSLS Users Organization to include NSLS-II.  In this way the broader community will 
be drawn into NSLS-II.  The current NSLS has an NSLS-II interest group which could provide a nucleus for 
such an organization.  Later in the development of the NSLS-II facilty, the question of a BAT council could 
be revisited, especially if there are a significant number of non-facility beamlines and it is desirable to 
improve communications among these beamlines and the facility.

Qun Shen

8/31/2010Finding #: Scheduled Close: Actual Close:Status:F03 Open

Description:

Action:
Owner:

Response:

Priority:
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We recommend that strategic planning for what the full slate of beamlines will look like at a fully built-out 
NSLS-II proceed to the creation of an NSLS-II Strategic Plan as soon as possible.  This document should 
be widely disseminated and should serve as a guideline for future LOI calls.

Qun Shen

6/30/2010Finding #: Scheduled Close: Actual Close:Status:F04 Open

Description:

Action:
Owner:

Response:

Priority:

We recommend that NSLS-II management advertize its current thinking concerning future LOI calls and 
MIE proposals even before the NSLS-II strategic planning is completed, even if detailed plans have not yet 
been formulated.  We believe that this would be very helpful in maintaining community engagement.

Qun Shen

12/31/2009Finding #: Scheduled Close: Actual Close:Status:F05 Open

Description:

Action:
Owner:

Response:

Priority:

We recommend that support for the NSLS-II scientific staff's individual research programs continue to 
promote the scientific vitality of the NSLS-II organization.

Qun Shen

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F06 Open

Description:

Action:
Owner:

Response:

Priority:

Key detector projects must be completed in time for operations.  Thus, the priority for specific detector 
projects should be established immediately.

Qun Shen

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F07 Open

Description:

Action:
Owner:

Response:

Priority:

NSLS-II should consider whether an in-house CRL effort should be added to the planned in-house optics 
effort.

Qun Shen

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F08 Open

Description:

Action:
Owner:

Response:

Priority:
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The NSLS-II should produce an updated cost estimate for this beamline [CXS beamline] as soon as 
possible to ensure that the proposed hardware remains within the scope of the budget.  Clear identification 
of state of the art end stations for the two branches, or of resources for producing these end stations, is also 
necessary.

Cecilia Sanchez-Hanke

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F09 Open

Description:

Action:
Owner:

Response:

Priority:

With regard to software - we recommend to not re-invent software that's available at APS/ESRF/PETRA  
[XCS Beamline]

Andrea Fluerasu

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F10 Open

Description:

Action:
Owner:

Response:

Priority:

The initial scope of this beamline includes one IVU and a KB station, is aiming at achieving an ultimate 
resolution of 100 nm.  EFAC suggests to push further the KB design to reach the resolution already 
expected for the ZP station (30 nm).  Recent achievements have proven very promising, approaching the 
targeted resolution of the ZP station.  [SRX beamline]

Juergen Thieme

12/31/2009Finding #: Scheduled Close: Actual Close:Status:F11 Open

Description:

Action:
Owner:

Response:

Priority:

Despite not in the initial scope, the issue of the second branch has been raised.  It is recommended to give 
more thought to this project, in particular in considering earlier on, the most affordable and convenient 
canted angle for future second branch set up, upon further funding.  [SRX beamline]

Juergen Thieme

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F12 Open

Description:

Action:
Owner:

Response:

Priority:

EFAC encourages the beamline team to consider as early as possible, data acquisition and treatment, 
image manipulation software and user-friendly control of the beamline.  Several open source programs are 
available that are likely adequate for the beamline needs; these should be considered quite early, as these 
implementations take more time and effort than originally expected.  EFAC recommends also considering 
integration of data and treatment from other beamlines in order to contribute to a better complementary and 
friendliness for future users.  [SRX beamline]

Juergen Thieme

12/31/2010Finding #: Scheduled Close: Actual Close:Status:F13 Open

Description:

Action:
Owner:

Response:

Priority:

Saturday, December 05, 2009 Page 3 of 8



Review Tracking Report (Cont.)

EFAC expresses concerns about detector development, which is a major item of the beamline.  A strategy 
plan for detector utilization and availability should be set up, with back up options in case of late delivery.  
[SRX beamline]

Qun Shen

3/31/2010Finding #: Scheduled Close: Actual Close:Status:F14 Open

Description:

Action:
Owner:

Response:

Priority:

Vigorous evaluation of beamline stability has to be initiated soon. This should be part of the stability 
concerns expressed by other beamlines and a common effort should be devoted to this issue. Also, issues 
relating to risks and stability with respect to of the spectral scanning range are currently unclear. Upon 
discussion at the presentations it was stated quite clearly that even near-edge spectral data collection 
requires gap scanning, how much and what are the implications are important issues to be researched 
soon. Research into and discussion with other synchrotron sources that have faced these issues should be 
initiated at the earliest opportunity.  [SRX beamline]

Juergen Thieme

12/31/2009Finding #: Scheduled Close: Actual Close:Status:F15 Open

Description:

Action:
Owner:

Response:

Priority:

The design of the monochromator is pending, and a potential candidate has been identified (from Australian 
Synchrotron's Xray fluorescence Microscope).  It should be further evaluated, with risk and capabilities 
estimated (polarization losses, beam divergence…)  [SRX beamline]

Juergen Thieme

12/31/2009Finding #: Scheduled Close: Actual Close:Status:F16 Open

Description:

Action:
Owner:

Response:

Priority:

It is now imperative that the team focus on experimentally demonstrating the potential of the optics to 
achieve 0.1 meV resolution, or near to 0.1 meV resolution, even in the simplest 
monochromator/monochromator arrangement.  This is underscored by (1) the recent tests showing 10 meV 
resolution where 1 meV was the goal and (2) undulator calculations that suggest even with a 6m undulator, 
the flux (in units of photons/s/meV) will be comparable to other facilities, so that NSLS-II can not rely on 
increased flux as a generator for new science.  This team must create new capability: improved resolution 
(FWHM), "small tails" of the resolution function, and, perhaps, others directions made possible by their 
optical scheme, the low x-ray energy, or the source brilliance.  The "1 meV option" that has been discussed 
extensively is interesting due to the possibility of improving the tail in the resolution function, but should not 
be considered a high priority, except in so far as it is a step toward substantially sub-meV operation, or 
might generate unique capability (examples of the latter include the small tails, or taking advantage of the 
increased refraction at low x-ray energies to pursue surface investigations in total external reflection, or 
utilizing the full brilliance of the beam, with very strong focusing for exceptionally small samples.)  [0.1 meV 
IXS Beamline]

Yong Cai

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F17 Open

Description:

Action:
Owner:

Response:

Priority:
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Count-rate estimations are suggested to help gauge the over-all feasibility of experimental goals.  Such 
estimates were recommended in the EFAC report of 2007, the EFAC report of 2008 and the BAT report of 
2008.  They should be done in some of the expected and interesting experimental configurations.  They 
should include the effects of sample thickness/transmission/environment, and desired momentum 
resolution.  If the rates are extremely low, they might go so far as to simulate spectra and fitting.  For 
example, if these estimates showed that even the simplest planned use of the 0.1 meV setup (where flux 
may be severely reduced by simultaneously requiring high resolution in energy and momentum) will have 
signal rates comparable with the detector noise, and so might require weeks of data collection for one 
spectrum, then this might significantly impact the beamline conceptual design and scientific goals.  [0.1 
meV IXS Beamline]

Yong Cai

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F18 Open

Description:

Action:
Owner:

Response:

Priority:

Continued reports on MLLs and kinoform optics progress should be included in the next EFAC (or its re-
incarnation) meeting.

Yong Chu

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F19 Open

Description:

Action:
Owner:

Response:

Priority:

Within the last year, major advances have been made in total-external-reflection and multilayer reflective 
optics by the Osaka group.  Based on their demonstration of an 8 nm singly-focused beam it appears 
possible to field a 5 x 5 nm2 probe on the time-scale of the NSLSII first light.  Such a probe offers significant 
advantages for near-edge spectroscopy and can achieve good reflectivity efficiency.  A pre-aligned Montel 
geometry variant of the Osaka mirrors offers a compact design with a restricted number of degrees of 
freedom and slightly smaller diffraction limit.  The project should monitor progress in this area and consider 
this kind of optics for possible inclusion in the nanoprobe suite of tools.

Yong Chu

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F20 Open

Description:

Action:
Owner:

Response:

Priority:

Consider isolating the researchers from the hutch by moving the controls to the neighboring LOM.  [Hard X-
ray Nanoprobe]

Yong Chu

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F21 Open

Description:

Action:
Owner:

Response:

Priority:
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Consider robotic handling of samples.  [Hard X-ray Nanoprobe]

Yong Chu

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F22 Open

Description:

Action:
Owner:

Response:

Priority:

Simplify the degrees of freedom where possible by pre-aligning optics.  The committee particularly applauds 
the development of "through-the-middle" MLLs and the research on gluing crossed MLLs.  [Hard X-ray 
Nanoprobe]

Yong Chu

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F23 Open

Description:

Action:
Owner:

Response:

Priority:

Pursue formal collaboration with one of the 3rd generation sources to get access to development beamtime 
for the prototype instrument.  Diamond I-13 would be coming on line at just the time this would be needed.  
[Hard X-ray Nanoprobe]

Yong Chu

12/31/2009Finding #: Scheduled Close: Actual Close:Status:F24 Open

Description:

Action:
Owner:

Response:

Priority:

Consider the option of a fully remote control cabin located in the LOB to optimise the vibration isolation.  
[Hard X-ray Nanoprobe]

Yong Chu

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F25 Open

Description:

Action:
Owner:

Response:

Priority:

Consider the option of a secondary horizontal slit WITHOUT upstream focusing.  If the slit is close enough 
to the source, it will be filled with the coherent fraction of the beam without loss of coherent flux.  [Hard X-ray 
Nanoprobe]

Yong Chu

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F26 Open

Description:

Action:
Owner:

Response:

Priority:
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Build on existing strengths of Ray Conley to develop coating methods for aberration correction.  [Metrology]

Qun Shen

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F27 Open

Description:

Action:
Owner:

Response:

Priority:

Set up a metrology beamline at NSLS as an extension of the visible light in-house metrology lab.  [Metrology]

Qun Shen

12/31/2009Finding #: Scheduled Close: Actual Close:Status:F28 Open

Description:

Action:
Owner:

Response:

Priority:

Consider initiating an effort in the use of adaptive optics to engineer wavefront modification and develop 
methods to investigate wavefront propagation.  [Metrology]

Andrea Fluerasu

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F29 Open

Description:

Action:
Owner:

Response:

Priority:

To build up a source of vendors, the NSLS II should visit J-Tec (Osaka) and Tinsley (California).  A better 
understanding of efforts at the ESRF is also encouraged.  [Metrology]

Qun Shen

12/31/2009Finding #: Scheduled Close: Actual Close:Status:F30 Open

Description:

Action:
Owner:

Response:

Priority:

We encourage the NSLSII to become the best in the world at wavefield characterization of optics by far-field 
in-beam measurements.  [Metrology]

Andrea Fluerasu

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F31 Open

Description:

Action:
Owner:

Response:

Priority:
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The new plan appears to be approximately correct, but we recommend that the project consider tweaking it 
to include more space that could be used for 'dry' labs or offices as needed, e.g. with appropriate electrical 
utilities. Since space needed by short-term users is more likely to be in labs than in offices, the extra lab 
space could be created by reducing cubicle space for short-term users relative to the current scheme.  
[Space allocation plans for LOBs]

Qun Shen

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F32 Open

Description:

Action:
Owner:

Response:

Priority:

In planning for management of the LOBs, the complexities of sharing labs should be considered (e.g. 
between about 15 simultaneous experiments as well as on going individual beamline development 
activities).  [Space allocation plans for LOBs]

Qun Shen

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F33 Open

Description:

Action:
Owner:

Response:

Priority:
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Review #:2009-004

Program: SC Status Review

Date Performed: 6/9/2009 Date Closed:

Comments: June 9 - June 11, 2009

Consider adding staff to the insertion device group and moving the procurement of the insertion devise 
magnets earlier, from FY 2012 to FY 2011 by October 2009.

Ferdinand Willeke

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F01 Open

Description:

Action:
Owner:

Response:

Priority:

Update the Global Parameters Document with recent changes by September 2009.

Erik Johnson

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F02 Open

Description:

Action:
Owner:

Response:

Priority:

Re-assess the Pulsed Magnet Laboratory scope and associated budget that is necessary to meet the 
stringent top-off beam stability requirements, and report at the next meeting.

Ferdinand Willeke

11/17/2009Finding #: Scheduled Close: Actual Close:Status:F03 Open

Description:

Action:
Owner:

Response:

Priority:

Attempt to engage additional vendors for the non-turn-key Booster procurement options.

Timur Shaftan

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F04 Open

Description:

Action:
Owner:

Response:

Priority:
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Frequently update the Global Parameters Document to reflect changes in technical parameters.  Update 
with recent changes by September 2009.

Erik Johnson

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F05 Open

Description:

Action:
Owner:

Response:

Priority:

Update the baseline with known changes in cost, advanced schedule, and revised technical parameters.

Aesook Byon

11/17/2009Finding #: Scheduled Close: Actual Close:Status:F06 Open

Description:

Action:
Owner:

Response:

Priority:

Develop the necessary staffing plan to address the accelerated schedule, and incorporate into baseline via 
a Project Change Request (PCR) by the next review.

Ferdinand Willeke

11/17/2009Finding #: Scheduled Close: Actual Close:Status:F07 Open

Description:

Action:
Owner:

Response:

Priority:

Continue aggressive investigations on girder stability including thermal cycling, shipping and hysteresis to 
develop a quantitative acceptance criteria for the girder by next review.

Sushil Sharma

11/17/2009Finding #: Scheduled Close: Actual Close:Status:F08 Open

Description:

Action:
Owner:

Response:

Priority:

Consider buying all cryomodules in a single procurement to minimize the overhead associated with meeting 
the safety requirements.  Present decision at next review.

Steve Dierker

11/17/2009Finding #: Scheduled Close: Actual Close:Status:F09 Open

Description:

Action:
Owner:

Response:

Priority:
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Finalize, from an accelerator physics analysis, the magnetic specifications for the insertion devices by next 
review.

Toshi Tanabe

11/17/2009Finding #: Scheduled Close: Actual Close:Status:F10 Open

Description:

Action:
Owner:

Response:

Priority:

Enhance communications between XSD and ASD particularly with respect to undulator development.

Qun Shen

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F11 Open

Description:

Action:
Owner:

Response:

Priority:

Consider inclusion of cryogenic undulators into project scope.

Steve Dierker

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F12 Open

Description:

Action:
Owner:

Response:

Priority:

Evaluate engineering needs in beamline development and R&D program.

Qun Shen

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F13 Open

Description:

Action:
Owner:

Response:

Priority:

Evaluate the need for a R&D effort on coherence preserving optics including the performance testing of 
optical components.

Qun Shen

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F14 Open

Description:

Action:
Owner:

Response:

Priority:

Develop an alternate monochromator design solution, a ‘plan B’ option, by October 2009.

Yong Cai

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F15 Open

Description:

Action:
Owner:

Response:

Priority:
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Provide an update to the Committee on the measured energy resolution and efficiency of the CDW 
monochromator by October 2009.

Yong Cai

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F16 Open

Description:

Action:
Owner:

Response:

Priority:

Include in the update the results of a critical and independent assessment of the decision to exclusively 
pursue the CDW scheme.

Yong Cai

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F17 Open

Description:

Action:
Owner:

Response:

Priority:

Consider increasing the length of the Satellite Experimental Station to account for reduced space due to 
placement of the high-resolution monochromator inside the hutch.

Yong Chu

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F18 Open

Description:

Action:
Owner:

Response:

Priority:

Commence a nano-engineering R&D effort as soon as possible.

Yong Chu

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F19 Open

Description:

Action:
Owner:

Response:

Priority:

Establish a concrete path towards an instrument focusing to a few nanometers, as well as to an instrument 
providing the advertised capabilities should be developed.  A critical decision point for finalizing HXN 
specifications in the nanoprobe R&D and procurement plan should be added.  The milestone should include 
technical documentation and be externally reviewed.  As a base for a decision, specifications for two 
separate instruments should be considered: a) an approximately 1nm instrument with reduced analytic 
capabilities and 2) a reduced-resolution instrument with full analytic capabilities.  A potential future role of 
the R&D instrument in this context should be addressed.

Yong Chu

12/31/2009Finding #: Scheduled Close: Actual Close:Status:F20 Open

Description:

Action:
Owner:

Response:

Priority:
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Consider postponing construction of the final HXN microscope by six months to allow additional R&D time. 
Fabrication/procurement time should be extended from 18 to 24 months. Use of the HXN prototype for initial 
beam should be considered.

Yong Chu

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F21 Open

Description:

Action:
Owner:

Response:

Priority:

Consider incorporation of the zone-plate branch optics and instrumentation into the SRX beamline scope, to 
allow operation as early after completion of NSLS-II as possible.

Juergen Thieme

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F22 Open

Description:

Action:
Owner:

Response:

Priority:

Consider development/procurement of a cryo transfer stage for the zone-plate instrument.

Juergen Thieme

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F23 Open

Description:

Action:
Owner:

Response:

Priority:

Evaluate the applicability of cryo techniques on the scientific program of the Kirkpatrick-Bary (KB) branch of 
the SRX beamline and commit R&D resources towards development of a cryo stage if this capability is 
required.

Juergen Thieme

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F24 Open

Description:

Action:
Owner:

Response:

Priority:
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Include secondary optics into the design of the XPD beamline to provide 1-2 um focus.  Adding such optics 
should not have a significant impact on the beamline design while greatly broadening the user base for 
experiments that can be performed at the beamline.  One example is the use of high-pressure cells.

Eric Dooryhee

10/31/2009 11/5/2009

The scientific possibilities (and challenges) of having such small beams are exciting, especially in the 
context of one of the major scientific goals of the beamline to study heterogeneous samples in operando. 
However, we are a bit concerned that 1 -2 µm focusing is an unproven technological challenge to deliver 
from a wiggler source in the high energy range.  Whilst highly desirable, we currently do not plan this as a 
design goal of the beamline as it may jeopardise the performance and core functionalities in the existing 
specifications due to the large possible associated cost/risk.  Most powder diffraction experiments require 
an horizontal beam size ranging from 1-2 mm to several 100 µm. Moreover, the need for micrometer beams 
better matches the scientific case of the HiPHEX project (High-Pressure, High-Energy X-ray Beamline). 
Therefore we are now considering a focal spot size slightly relaxed from that recommended by the 
committee: 5 - 20 µm vertical and 20 - 50 µm horizontally.  How to deliver such small beams is an excellent 
case for a future upgrade of the beamline.

Finding #: Scheduled Close: Actual Close:Status:F25 Closed

Description:

Action:
Owner:

Response:

Priority:

Decide on dynamic or static scheme for switching of polarization.

Cecilia Sanchez-Hanke

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F26 Open

Description:

Action:
Owner:

Response:

Priority:

Give high priority to the formalization of the interface documents that are scheduled to be completed in the 
next six months.

Erik Johnson

11/17/2009Finding #: Scheduled Close: Actual Close:Status:F27 Open

Description:

Action:
Owner:

Response:

Priority:

Clarify the Controls Group responsibilities for beam line controls and data acquisition to ensure adequate 
manpower is available.

Qun Shen

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F28 Open

Description:

Action:
Owner:

Response:

Priority:
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Use Liro/Gilbane for independent estimates of construction change orders.  Estimates from another 
contractor will be better received by TORCON and will be easier to reconcile.

Marty Fallier

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F29 Open

Description:

Action:
Owner:

Response:

Priority:

Expedite the settlement of the change order with TORCON for the post bid addendum; however, make sure 
the mark-ups and rates are well reviewed at this time, as this first change will set a precedent.

Marty Fallier

8/31/2009Finding #: Scheduled Close: Actual Close:Status:F30 Open

Description:

Action:
Owner:

Response:

Priority:

Monitor the TORCON workforce for any multilingual staff.  Make sure that written information, especially 
Hazard Analysis documentation, is either translated orally for non-English speaking staff, or provided in 
written translation as necessary.

Steve Hoey

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F31 Open

Description:

Action:
Owner:

Response:

Priority:

Move the scope for the nanoprobe beamline building into the CF scope and include in the LOB design 
process.

Qun Shen

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F32 Open

Description:

Action:
Owner:

Response:

Priority:

Complete the plan to streamline site access process as soon as possible.

Marty Fallier

8/31/2009Finding #: Scheduled Close: Actual Close:Status:F33 Open

Description:

Action:
Owner:

Response:

Priority:

Saturday, December 05, 2009 Page 7 of 10



Review Tracking Report (Cont.)

Negotiate an appropriate funding profile with TORCON for out years (i.e. funding in an appropriate month 
beyond October) as the accelerated schedule is finalized.

Marty Fallier

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F34 Open

Description:

Action:
Owner:

Response:

Priority:

NSLS-II ES&H should evaluate the BNL Contractor/Vendor Orientation against the TORCON ES&H 
Orientation to ensure duplication of effort is minimized.

Steve Hoey

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F35 Open

Description:

Action:
Owner:

Response:

Priority:

Establish oversight processes to ensure High Density Concrete pours are consistent and that over vibration 
does not occur.

Marty Fallier

8/31/2009Finding #: Scheduled Close: Actual Close:Status:F36 Open

Description:

Action:
Owner:

Response:

Priority:

Complete and sign off the Beam Containment System functional requirements document that recommends 
the interlock strategy for NSLS-II.  Consider peer review of this document by the Radiation Safety Workshop 
team.

Steve Hoey

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F37 Open

Description:

Action:
Owner:

Response:

Priority:

Continue to develop the Accelerator Authorization Basis strategy that lays the foundation of requirements 
(documents, procedures, reviews etc.) that will be necessary to authorize start up and commissioning 
activities.

Steve Hoey

11/30/2009Finding #: Scheduled Close: Actual Close:Status:F38 Open

Description:

Action:
Owner:

Response:

Priority:
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Evaluate the TORCON process that effectively communicates hazard information (Phase Hazards Analysis, 
Site Emergency Plans) and programs critical to the safety success of the general contractor (and hence the 
NSLS-II team), to lower level subcontractors, etc., in a language or methodology that the employee 
understands.

Steve Hoey

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F39 Open

Description:

Action:
Owner:

Response:

Priority:

Continue to develop the ODH analysis for beamline areas, to include monochromator housings (front end 
enclosures) and instrument hutches.

Steve Hoey

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F40 Open

Description:

Action:
Owner:

Response:

Priority:

Monthly reports should be finalized by the end of the month following the reporting month. This includes the 
variance analysis.

Aesook Byon

9/30/2009Finding #: Scheduled Close: Actual Close:Status:F41 Open

Description:

Action:
Owner:

Response:

Priority:

The management reserve (MR) allocation procedure needs to ensure that MR allocated prior PCR 
implementation is included in the EAC.

Aesook Byon

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F42 Open

Description:

Action:
Owner:

Response:

Priority:

Evaluate options for accelerating the early finish date.

Aesook Byon

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F43 Open

Description:

Action:
Owner:

Response:

Priority:
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Update all applicable project documentation (e.g., PEP) to reflect incorporation of Recovery Act funds and 
milestones by October 2009.

Aesook Byon

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F44 Open

Description:

Action:
Owner:

Response:

Priority:

Continue to develop and plan for a contingency spend plan after a reevaluation of EAC and percent 
contingency on TEC and present to the BES Program Office.

Aesook Byon

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F45 Open

Description:

Action:
Owner:

Response:

Priority:

Consider project needs for advisory committee functions and advice by October 2009, and conduct regular 
reviews with the committees.

Steve Dierker

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F46 Open

Description:

Action:
Owner:

Response:

Priority:

Management should assess procurement staffing needs by October 2009 (for DOE/BHSO, BNL, and NSLS-
II project) in preparation for the FY 2010 expanded workload.

Diane Hatton

10/31/2009Finding #: Scheduled Close: Actual Close:Status:F47 Open

Description:

Action:
Owner:

Response:

Priority:
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Review #:2009-005

Program: Experimental Facilities Conceptual Design Review

Date Performed: 10/13/2009 Date Closed:

Comments: October 13 - October 14, 2009

The beam line mechanical engineering and design staffing model is marginal and predicated on 
maintenance of ASD engineering support and widespread use of standard components. Each of these 
assumptions carries risk particularly in light of the high degree of beam line component customization 
implied in the individual beam line conceptual designs. Given the thin staffing model, the importance of 
monochromators and mirrors in the beam line performance, and the specialized skill set of staff involved 
with the design, specification, and commissioning of these optics, the Experimental Facilities group should 
consider hiring one or more engineering physicist(s) to concentrate exclusively on monochromators and 
mirrors systems.

Qun Shen

1/31/2010Finding #: Scheduled Close: Actual Close:Status:F01 Open

Description:

Action:
Owner:

Response:

Priority:

The importance of a mature controls system at beam line start up cannot be over emphasized. With the 
beam line conceptual designs nearing completion it is time to start staffing the controls group aggressively. 
This will facilitate early and hopefully productive interaction between the controls and the beam line project 
teams as well as provide the lead time necessary to mature the controls solutions. Ultimately the controls 
staffing should approach one FTE per beam line. In a related issue, the computing and data communication 
infrastructure requirements need to be established with the CF group.

Ferdinand Willeke

1/31/2010Finding #: Scheduled Close: Actual Close:Status:F02 Open

Description:

Action:
Owner:

Response:

Priority:

The electrical safety program needs to reflect OSHA/NEC/DOE requirement that all electrical equipment 
must be approved by a Nationally Recognized Testing Laboratory (eg., UL listed) or by an "authority having 
jurisdiction" such as an electrical safety officer through a mechanism such as an "electrical equipment 
inspection program".

Steve Hoey

1/31/2010Finding #: Scheduled Close: Actual Close:Status:F03 Open

Description:

Action:
Owner:

Response:

Priority:
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A clearly articulated policy as regards beam containment needs to be developed. Beam containment differs 
from personnel protection in that it prevents or detects beam divergence from the design beam transport 
channel whereas personnel protection equipment controls introduction of beam into spaces that could be 
occupied. Equipment protection systems and beam containment systems share many common features, 
but the degree of configuration control on beam containment systems tends to be much more aggressive 
than desired for equipment protection systems. Perhaps a summary statement from a SLAC document 
addressing beam containment will prove illustrative.

Steve Hoey

1/31/2010Finding #: Scheduled Close: Actual Close:Status:F04 Open

Description:

Action:
Owner:

Response:

Priority:

Photon beam line radiation safety requires photon beam power be deposited in or at devices capable of 
safely absorbing the design maximum photon beam power. Various components of a photon beam line, 
such as masks, slits, mirrors, monochromators, stoppers, and beam dumps, are designed to transport and 
contain the beam power in a defined beam channel and/or safely terminate the beam power. These 
components constitute part of the beam line beam containment system (BCS). The BCS also consists of 
devices which detect if the beam has diverged from the defined beam channel and, if so, shut off the source 
of radiation. As such the BCS is a combination of mechanical devices (such as masks) and associated 
electronic protection devices (such as coolant flow sensors) that ensure proper beam confinement within the 
design beam channel. At SLAC the Radiation Safety Systems - Technical Basis Document requires that all 
BCS mechanical systems must be capable of absorbing the allowed beam power indefinitely or must be 
protected by two additional electronic BCS devices.

Steve Hoey

2/28/2010Finding #: Scheduled Close: Actual Close:Status:F05 Open

Description:

Action:
Owner:

Response:

Priority:

The construction of the state of the art magnetic measurement facility is to be commended. NSLS-II should 
also pursue the possibility of designing capabilities to measure the device in-situ the vacuum vessel.

Ferdinand Willeke

1/31/2010Finding #: Scheduled Close: Actual Close:Status:F06 Open

Description:

Action:
Owner:

Response:

Priority:

The current plan calls for different pole sizes in the transverse direction for the undulators based on the 
location of either high or low beta straight sections. While the cost of the material may be less for the 
smaller pole size device, in the long run the design costs and manufacturing will more than offset the 
savings realized due to the differences in the cost. In addition having a standardized design with only 
different periods and lengths gives the facility the freedom of interchangeability of devices and hence 
optimization for the specific beamline during mature operation. Hence we recommend that NSLS-II 
reconsider the IVU design to use a standardized pole sizes but with different periods.

Ferdinand Willeke

1/31/2010Finding #: Scheduled Close: Actual Close:Status:F07 Open

Description:

Action:
Owner:

Response:

Priority:
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The customizing of the undulator periods between U20 and U21 for the SRX beamlines is not clear, as the 
differences are so subtle. NSLS-II should reconsider the period optimization for the SRX beamline.

Ferdinand Willeke

2/28/2010Finding #: Scheduled Close: Actual Close:Status:F08 Open

Description:

Action:
Owner:

Response:

Priority:

Accelerator systems should revisit the actual space available for the insertion device in the straight sections 
and should try to maximize the available length.

Ferdinand Willeke

1/31/2010Finding #: Scheduled Close: Actual Close:Status:F09 Open

Description:

Action:
Owner:

Response:

Priority:

NSLS-II will be better served if plans are developed to install the devices earlier than spring 2014 for some 
early beam characterization prior to beamline commissioning.

Ferdinand Willeke

3/31/2010Finding #: Scheduled Close: Actual Close:Status:F10 Open

Description:

Action:
Owner:

Response:

Priority:

Alternative options to Multilayer Laue Lens must be considered.

Qun Shen

3/31/2010Finding #: Scheduled Close: Actual Close:Status:F11 Open

Description:

Action:
Owner:

Response:

Priority:

In the context of the implementation of the metrology facility, specific development on optical simulations 
and modeling must be encouraged and should support technical developments. For instance, a computation 
package for accurate wavefront propagation modeling will be crucial for development of coherence-based 
applications.

Qun Shen

3/31/2010Finding #: Scheduled Close: Actual Close:Status:F12 Open

Description:

Action:
Owner:

Response:

Priority:
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A secured access to an "instrumentation" beamline at NSLS-I must be considered as a key element of the 
R&D program. These options should enable a rapid benchmarking of new prototypes and concepts in 
conditions close to real operating conditions.

Qun Shen

2/28/2010Finding #: Scheduled Close: Actual Close:Status:F13 Open

Description:

Action:
Owner:

Response:

Priority:

Similarly to the Optics program, a dedicated R&D program on X-ray detectors with well-defined objectives 
must be envisaged.

Qun Shen

5/31/2010Finding #: Scheduled Close: Actual Close:Status:F14 Open

Description:

Action:
Owner:

Response:

Priority:

The biggest problem facing this project is the gap between the cost of the beam line as it was presented 
and the size of the budget. To address this problem, we recommend initially implementing the 1 meV station 
and using only one pair of K-B mirrors (A). This will both reduce the expense, and the experience gained at 
1 meV will prove valuable when implementing the more challenging 0.1 meV system. The 0.1 meV 
capability with alternate K-B mirrors should be added later should funds become available. Use the CDDW if 
it proves desirable; otherwise fall back to using a Toellner design. Consider removing the extra channel cut; 
only include it if the budget permits and if further research shows that it is necessary. Make a decision about 
which detector to use. There are many types available, but it is a key part of the system.

Qun Shen

3/31/2010Finding #: Scheduled Close: Actual Close:Status:F15 Open

Description:

Action:
Owner:

Response:

Priority:

The HXN CDR is currently ~30% over-budget and even then, the estimated materials costs appear low. The 
committee supports the suggested scope reduction as given in Yong Chu's presentation; however, that 
reduction still results in a $2M over-run. We suggest that a reduced 'day-1' operation scope be defined, and 
a careful bottoms-up revised cost estimate done, so that realistic and practical budget solution can be 
found. Limiting day 1 operations to nanofluorescence would allow the pixel array detector for CDI/phase-
contrast imaging ($ 350 K) to be cut for now. Also, since you are proposing to cut the nanodiffraction 
detector, perhaps the 'detector positioning system for diffraction' ($ 150 K) can also be cut. However, we 
caution against cuts in the two central big-budget items: the satellite building and the HXN 'science' 
microscope. These two items are crucial and cannot be easily 'retrofitted' for subsequent improvements. In 
this context, a clear and detailed road map for subsequent beamline improvements planned for the phase II, 
and their implications on the 'day-1' configuration design, should be drawn up now.

Qun Shen

1/31/2010Finding #: Scheduled Close: Actual Close:Status:F16 Open

Description:

Action:
Owner:

Response:

Priority:
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Although estimates on optical specifications have been made, it is suggested that a more thorough study, 
taking into account beam parameters and optics imperfection and vibrations, be done, as the next step. For 
example, the targeted 0.2 µrad beam stability (p.33 CD) might be very challenging in the horizontal since it 
is at the 1% level of the horizontal electron beam divergence.

Qun Shen

3/31/2010Finding #: Scheduled Close: Actual Close:Status:F17 Open

Description:

Action:
Owner:

Response:

Priority:

To move the conceptual design toward closure & reduce budget excess, we recommend (only) one multi-
purpose diffractometer be specified for "day 1" operation.

Qun Shen

1/31/2010Finding #: Scheduled Close: Actual Close:Status:F18 Open

Description:

Action:
Owner:

Response:

Priority:

We recommend a careful examination be made before choosing the low-beta over high-beta source point. 
The team should determine the coherent flux expected at the sample for high-beta without horizontal 
focusing to produce 10 micron coherent illumination vs. low-beta with the long CRL under consideration. A 
high-beta source may benefit throughput, simplify the design, and lower cost.

Qun Shen

2/28/2010Finding #: Scheduled Close: Actual Close:Status:F19 Open

Description:

Action:
Owner:

Response:

Priority:

We recommend supplemental funding of detectors be sought from sources beyond the beamline baseline 
budget.

Aesook Byon

3/31/2010Finding #: Scheduled Close: Actual Close:Status:F20 Open

Description:

Action:
Owner:

Response:

Priority:

Mirror reflected pink beam has been critical for fast time-scale XPCS at high energy sources. Therefore, for 
NSLS-II, the development of coherence preserving multi-layer optics should get top priority.

Qun Shen

2/28/2010Finding #: Scheduled Close: Actual Close:Status:F21 Open

Description:

Action:
Owner:

Response:

Priority:
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NSLS-II will push state of the art XPCS of hi-frequency dynamics provided that: beam intensity is stable 
between short adjacent exposure intervals, pulse repetition period is short compared to dynamics under 
study, and fast readout detectors (possibly with on-board image processing capability) are utilized. With this 
in mind, priority must be given to understand how the machine operation best suited to XPCS impact overall 
machine performance.

Qun Shen

2/28/2010Finding #: Scheduled Close: Actual Close:Status:F22 Open

Description:

Action:
Owner:

Response:

Priority:

Engineering staff need to be hired before detailed design can proceed.

Qun Shen

1/31/2010Finding #: Scheduled Close: Actual Close:Status:F23 Open

Description:

Action:
Owner:

Response:

Priority:

Need to fully understand available space in straight section before proceeding with detailed design. 
Everything that needs to fit into the straight section to ensure successful operation in the 3 modes needs to 
be identified, and both space and operational accelerator considerations evaluated as soon as possible.

Qun Shen

1/31/2010Finding #: Scheduled Close: Actual Close:Status:F24 Open

Description:

Action:
Owner:

Response:

Priority:

As the figure accuracy of the mirrors and gratings required is at or beyond the current state of the art, the 
plans for achieving and confirming adequate optics should be implemented immediately.

Qun Shen

12/31/2009Finding #: Scheduled Close: Actual Close:Status:F25 Open

Description:

Action:
Owner:

Response:

Priority:

To stay within budget we recommend that retaining flexible operation between two branch lines and 
downsize end station budget and planning to take advantage of NSLS end stations.

Qun Shen

3/31/2010Finding #: Scheduled Close: Actual Close:Status:F26 Open

Description:

Action:
Owner:

Response:

Priority:
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The relative "uniqueness" of high power wiggler beam line technical issues and lack of availability of turn-
key commercial hardware solutions indicates that a single dedicated mechanical engineer may not be 
sufficient for this project. For example, the engineering effort associated with just the monochromators for 
this beam line will likely consume the full output of an engineering physicist for most of the duration of the 
project. The engineering staff model is particularly concerning in light of the large fraction of project staff 
matrixed from other parts of NSLS, NSLS-II, and/or BNL. Unless adequate support through these matrix 
relationships can be guaranteed, the inclusion of additional engineering staff should be considered.

Qun Shen

1/31/2010Finding #: Scheduled Close: Actual Close:Status:F27 Open

Description:

Action:
Owner:

Response:

Priority:

The benefit in terms of vacuum isolation associated with a Be window is not worth the engineering effort and 
cost associated with the window. An isolation valve and a little differential pumping are more cost effective 
and represent less operational burden. Moreover, since the monochromator crystals need to be 
cryogenically cooled, it is likely cryo-pumping will result in a sufficiently low monochromator base pressure 
as to obviate any differential pumping requirement. The power filtering associated with the Be can be 
replaced by the inclusion of additional carbon filtering.

Qun Shen

1/31/2010Finding #: Scheduled Close: Actual Close:Status:F28 Open

Description:

Action:
Owner:

Response:

Priority:

Aggressive use of high pass power filters is fully warranted and the proposed stack of thin carbon filters will 
function acceptably. The conceptual design, however, invokes a second tunable filter system upstream of 
the Laue monochromator consisting of insertable filters. Given the high energy range of the beam line (i.e., 
40-100 keV) there is little benefit in a tunable white beam filter system yet such a system adds cost and 
performance risk. Specifically, the stability of the Laue crystal monochromator likely will be adversely 
influenced by variable power loading. Rather than run the risk to monochromator stability, project staff are 
advised to employ fixed power filters.

Qun Shen

1/31/2010Finding #: Scheduled Close: Actual Close:Status:F29 Open

Description:

Action:
Owner:

Response:

Priority:

Most of our recommendations, and any potential subsequent actions to be taken are related to the question 
surrounding the ZP branch line future construction. Therefore, a determination needs to be made if this 
branch line can be added to the scope of the current project, or built with some future funding. NSLS-II 
should also evaluate the effect of relocating either the ZP branch or the whole sector to a high-beta straight 
section on the performance of the two beamlines. Depending upon the results of this evaluation, NSLS-II 
should consider separating the two beamlines, or relocating the entire sector to a high-beta straight section.
If the ZP branch will not be built, NSLS-II should reconsider the design changes that were made to the 
sector for it, which may result in cost reductions: Horizontally deflecting monochromator on the KB branch 
and ZP branch hutch.

Aesook Byon

3/31/2010Finding #: Scheduled Close: Actual Close:Status:F30 Open

Description:

Action:
Owner:

Response:

Priority:
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Finally, in considering budgetary scope reductions priority should be given to preserving flexibility and 
performance in the beamlines. Therefore we recommend any scope reductions start with the 
instrumentation which may be added at a later date. In particular, the WDS and tomography programs could 
be removed without major impact on the core mission of the sector.

Aesook Byon

3/31/2010Finding #: Scheduled Close: Actual Close:Status:F31 Open

Description:

Action:
Owner:

Response:

Priority:
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Review #:2009-006

Program: Accelerator Systems Advisory Committee (ASAC)

Date Performed: 10/22/2009 Date Closed:

Comments: October 22 - October 23, 2009

The Booster contract is on the critical path and the committee is worried about the complexity of this 
contract in terms of the responsibilities shared between BNL and the contractor and the possible delays in 
both the negotiation and the execution of such a contract. 

F. Willeke

3/29/2010Finding #: Scheduled Close: Actual Close:Status:F01 Open

Description:

Action:
Owner:

Response:

Priority:

The committee does not believe that a definitive choice between Libera and an in-house development can 
be made by December 2009. 

F. Willeke

12/31/2009Finding #: Scheduled Close: Actual Close:Status:F02 Open

Description:

Action:
Owner:

Response:

Priority:

The committee recommends the development of a fully detailed specification and the establishment of a 
schedule with clearly defined milestones including testing on an appropriate, operational electron storage 
ring. 

F. Willeke

2/28/2009Finding #: Scheduled Close: Actual Close:Status:F03 Open

Description:

Action:
Owner:

Response:

Priority:

The committee recommends to get advice and involvement of a few world experts having extensive 
experience with digital based beam position electronics or similar FPGA applications.

F. Willeke

2/28/2009Finding #: Scheduled Close: Actual Close:Status:F04 Open

Description:

Action:
Owner:

Response:

Priority:
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Concerning the BPM buttons, the committee recommends that calculations of the high frequency RF power 
deposited in the button geometry should be performed using electromagnetic codes as GDFIDL, to have an 
accurate estimate of the heating of the button.

F. Willeke

1/31/2009Finding #: Scheduled Close: Actual Close:Status:F05 Open

Description:

Action:
Owner:

Response:

Priority:

The recommendation of the committee is to keep the BCS as flexible and as simple as possible and 
functionally independent of the PPS.

F. Willeke

1/31/2009Finding #: Scheduled Close: Actual Close:Status:F06 Open

Description:

Action:
Owner:

Response:

Priority:

The committee recommends to establish a detailed and clear commissioning plan of the injector systems 
taking into account that trial and error tuning techniques like they have often been employed in the past in a 
number of facilities might not be consistent with ALARA principles given the relatively thin booster 
shielding.  Instead deterministic tuning techniques making full use of all available beam diagnostics should 
be developed in advance.  Emphasis should be placed on educating the commissioning and future 
operations crew to the radiological protection issues. 

F. Willeke

6/30/2010Finding #: Scheduled Close: Actual Close:Status:F07 Open

Description:

Action:
Owner:

Response:

Priority:

The simulation needs to be refined with denser phase space and a finer simultaneous scan of all magnet 
parameters. 

F. Willeke

2/28/2010Finding #: Scheduled Close: Actual Close:Status:F08 Open

Description:

Action:
Owner:

Response:

Priority:

The committee feels very strongly that the case of a magnet mis-setting cannot be considered as a low 
probability event. 

F. Willeke

2/28/2010Finding #: Scheduled Close: Actual Close:Status:F09 Open

Description:

Action:
Owner:

Response:

Priority:
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The committee is worried about the potential incompatibility between the pulsed magnet facility and low-
noise magnetic measurement (dipoles, quadrupoles, insertion devices) which are planned in the same 
building.

F. Willeke

2/28/2010Finding #: Scheduled Close: Actual Close:Status:F10 Open

Description:

Action:
Owner:

Response:

Priority:

The committee is unsure whether a 10 kHz update rate of the digital setpoint for the ramped booster power 
supplies is sufficient to correctly tune the booster at injection.

F. Willeke

2/28/2010Finding #: Scheduled Close: Actual Close:Status:F11 Open

Description:

Action:
Owner:

Response:

Priority:

The Committee is worried about the importance of the technical modifications required for the RF vessel 
(needed to satisfy the new regulations) of the superconducting cavity.

F. Willeke

2/28/2010Finding #: Scheduled Close: Actual Close:Status:F12 Open

Description:

Action:
Owner:

Response:

Priority:

The committee recommends to keep the option of pulsed sextupole opened as a future upgrade path that 
would minimize the stored beam orbit distortion during top-off and continue the studies to resolve the 
technical issues at a lower level.

F. Willeke

12/31/2010Finding #: Scheduled Close: Actual Close:Status:F13 Open

Description:

Action:
Owner:

Response:

Priority:

Concerning the multipole specifications of the IDs and damping wigglers, the committee recommends 
clarification of the transverse aperture over which they must be fulfilled as well as the magnetic gap 
range.  It is important that the specifications (and therefore ultimately the performance) are not 
compromised due to schedule pressure.

F. Willeke

1/30/2010Finding #: Scheduled Close: Actual Close:Status:F14 Open

Description:

Action:
Owner:

Response:

Priority:
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The committee recalled that an effective passive protection possible to avoid sending the electron beam 
inside a beamline hutch during top-off is to implement a permanent magnet steerer in the beamline front-
end. The committee recommends to keep this option open by reserving the necessary space in the 
beamline front-end until the full studies of top-off safety are completed. 

F. Willeke

1/30/2010Finding #: Scheduled Close: Actual Close:Status:F15 Open

Description:

Action:
Owner:

Response:

Priority:

The committee recommends the establishment of a document summarizing the main parameters of all 
accelerator components (lattice parameters, magnet and power supply, timing, vacuum chamber cross-
section, ...  ) including linac, transfer lines, booster and storage ring.  The document should also be 
distributed to ASAC.  Such a document has been compiled and was made available in other recent projects.

F. Willeke

3/29/2010Finding #: Scheduled Close: Actual Close:Status:F16 Open

Description:

Action:
Owner:

Response:

Priority:
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NSLS II 
Conventional Facilities Advisory Committee 

September 2007 
 

 
The following is a report of the review conducted by the Conventional Facilities 
Advisory Committee for the NSLS II Project.  It is formatted according to the charge 
provided to the committee on September 25, 2007. 
 
Preamble: 
The committee welcomed the material that was prepared and presented at the meeting.  It 
was pleased to see that systems integration tracking systems are being developed and that 
issues presented by the CFAC in prior reviews have been addressed.  Ove Dyling’s 
tracking system will be of benefit in the future.  The assistant CF directors’ roles and 
responsibilities should be included in the Project Execution Plan. 
 
1.   Are the scope, WBS and functional requirements for NSLS II Conventional Facilities 
(CF) sufficiently defined to establish the performance baseline for CD-2? 
 
It is important to the CF work that systems requirements documents be developed in 
detail and managed as controlled documents.  The scope is currently fluctuating and this 
documentation will assist in establishing the baseline for CF.  The WBS is 
understandable and well defined.  There is little time to do a formal VE analysis and 
incorporate changes prior to the November review.  Acceptance of Title I documents by 
all key stakeholders should be formally documented.   
 
 
2.   Does the CF cost estimate reflect the project scope and is it sufficiently detailed to 
provide confidence in the cost baseline? 
 
The resource loaded schedule and the WBS should be reconciled since they do not 
always match.  The Construction Manager independent estimates should be performed 
before the November review and reconciled with the A/E estimate.   
 
The cost estimate can be improved by basing it on drawings and specifications that are 
developed to roughly 30% completion.  Large ticket items and large systems should be 
individually estimated.  The qualifications sheet presented to the CFAC should be more 
detailed by the time of the CD-2 Review.   
 
In review of the detailed estimate there appears to be a lack of appropriate cross 
references between the electrical and mechanical estimates.  Items in the electrical 
estimate have equipment identifiers that do not appear in the mechanical estimate.  The 
estimate should use consistent identifiers for each item described. 
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A comprehensive preliminary list of the mechanical, plumbing, and electrical equipment 
should have been completed at this stage.  While this list will be subject to change it 
should provide a place holder for every piece of equipment required for the project and 
their associated electrical power requirements.  Not having this information compiled at 
this time brings an unacceptable level of uncertainty to the cost estimate.  It is not 
possible to confirm that all MEP equipment has been accounted for in the estimate.    
 
 
 
3.   Is the CF resource-loaded schedule sufficiently detailed, does it have appropriate 
logic, and is it of reasonably –achievable duration to provide confidence in the CF 
schedule baseline? 
 
The overall schedule as presented seems to be sufficiently detailed for the current status 
of the project.  However, the critical path should be established and accepted by major 
project stakeholders.  In the schedule, the underlying cost estimates are not displayed by 
lower-level WBS elements but by functional activities.  They should be reconciled with 
the CSI-based estimate provided by the A/E.    
 
Develop a definition of all the key drivers of the ring building schedule including funding 
constraints, required beneficial occupancy, commissioning schedules, and what access is 
required at what times.  This information should be developed in detail for the CF bid 
documents.  The 3-D graphic presentation for phased construction of the ring building 
should match the latest schedule.   
 
Confirm that the October 2007 EVMS review will satisfy the DOE O 413.3A 
requirement for a project-specific certification, and get a confirmed schedule from 
OECM for the EVMS certification.  Formal certification can take months. 
 
4.   Are the risks that could impact the CF technical, cost and schedule baseline identified, 
assessed and managed such that appropriate mitigation is underway or planned, and is 
appropriate contingency applied? 
 
The CF risk registry should be more detailed and include input from all stakeholders.  
The risk management system used for CF should meet the requirements of a project-wide 
Risk Management System.  Current risks are not tied to contingency from a bottom-up 
analysis, but the planned Monte Carlo analysis should provide that tie before the 
November review.   
 
5. Other Comments from the committee. 
Other more detailed comments include:  

• Establish a flatness tolerance for the accelerator floor and confirm that 
mounting details for the accelerator girders will meet achievable concrete 
tolerances.   

• Check the location of the generator exhaust discharge with respect to the 
air intakes.   



3 

• Document the FPD direction that the project will not be required to meet 
LEED gold certification.   

• Validate that the NEPA document is still valid with current definitions and 
schedule changes in the project. 

• Sufficient staffing for the BNL Conventional Facilities Group (BNL CF) 
will be essential for the successful execution of the design and 
construction activities.  The size and composition of the BNL CF staff 
during both design and construction phases should be reevaluated. 

• The design specifications have not been sufficiently edited for the project.  
Some mechanical equipment listed in the specification is of a commercial 
grade that may not be able to meet the vibration and performance criteria 
required for the facility.  This includes water pumps and exhaust fans. 

• The design effort for the DI (process) water system has been delegated to 
the Accelerator group.  While delegating this work to that group in itself is 
not of concern the creation of bid construction bid documents and the 
execution of this construction effort may be a challenge. This type of work 
is usually better suited to the Conventional Facilities engineers.  
Consideration should be given to this being executed as a joint effort of 
the two groups. 
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The NSLS-II EFAC met on October 4 and 5, 2007 and heard presentations providing an 
overview of the current project status, including detailed plans for experimental stations 
on 6 insertion devices, that are envisioned as part of the NSLS-II project. These include a 
soft x-ray coherent beamline, a coherent hard x-ray diffraction imaging (CXDI) station, 
an x-ray photon correlation spectroscopy/small-angle-x-ray-scattering (XPCS/SAXS) 
station, a nanoprobe station, a 0.1 meV-resolution inelastic x-ray scattering (IXS) station, 
a high-energy powder diffraction station, and an XAS station. 
  
The EFAC compliments the NSLS-II staff not only for their lucid presentations, but also 
for the tremendous amount of work that each presentation represents. The suite of 
beamlines described will unquestionably address a number of cutting-edge scientific 
questions, encompassing the key scientific goals of the NSLS-II facility. In addition, the 
mix of beamlines presented will serve to preserve and promote the broad interests of the 
current NSLS scientific community, as well as attract new users to NSLS-II. 
 
The beamline designs were presented in sufficient detail to convince the EFAC that such 
a suite of beamlines can be designed, constructed, and commissioned within the stated 
cost envelope, which is consistent with the costs of other recent and ongoing beamline 
construction projects. We judge too that the schedule is realistic based on the anticipated 
ramp-up in staffing. Overall, the EFAC is very favorably impressed with the management 
aspects of the NSLS-II project. We particularly appreciate the new “Issues Tracking” 
system as applied to EFAC comments/issues. 
 
NSLS-II has the capacity for on the order of 60 beamlines, and needs to develop, in 
concert with its users, a cohesive, facility-wide plan that both exploits the unique 



capabilities of the NSLS-II source and accommodates the large and productive existing 
NSLS user community. Beamline development within the NSLS-II project will provide a 
minimum suite of insertion device beamlines for BES-relevant science to ensure that an 
appropriate minimal set of capabilities is present at the outset. In this regard, it is 
essential at this stage that the project preserve sufficient flexibility in the definition of the 
suite of project beamlines, so that community input via the imminent Letter of Interest 
(LOI) process can be properly incorporated, consistent with the twin goals of both 
exploiting the unique capabilities of the NSLS-II source and accommodating the large 
existing NSLS user community. 
 
The EFAC heard an outline proposal for the beamline development process, namely that 
all beamlines are to be developed based on community input via so-called Beamline 
Advisory Teams (BATs). The BATs are small teams, formed to represent a particular 
user community. Their initial role is to develop a scientific mission and the corresponding 
technical requirements for each beamline. The EFAC endorses this definition of BATs, as 
representatives of a user community. Each BAT will submit a “Letter of Interest” (LOI) 
for the beamline in question, which will then be reviewed by the EFAC. (We feel that 
“Letter of Interest” is a more appropriate name than “Letter of Intent”.) Once approved 
and funded, it is anticipated that NSLS-II will then staff, design, and construct the 
beamline. The EFAC generally endorses this model, although we encourage NSLS-II 
management to carefully examine in an ongoing fashion and on a case-by-case basis 
whether and how macromolecular crystallography (MX) beamlines in particular, and life-
sciences beamlines in general, as well as other non-BES-funded beamlines will best be 
implemented within this context. In the case of BES-funded beamlines, the continuing 
role of the BAT, beyond the LOI stage, is to offer detailed advice to the beamline staff, 
during design, construction, commissioning, and early operations, reporting to the 
Experimental Facilities Division (XFD) Director. In the non-BES-funded case, the BATs 
will play an essential additional role in raising funds for beamline design, construction, 
and commissioning. We encourage NSLS-II to remain open to the possibility that these 
BATs may transition into teams that raise funds for, and participate in, beamline 
operations as well. 
 
The EFAC also endorses the advisory role envisioned for the BATs and commends 
NSLS-II for clarity in relation to the fact that there will be no preferential access to BAT 
members beyond the beamline-commissioning phase. It is important to ensure that this is 
clearly communicated to the wide user community 
 
The EFAC endorses the process outlined above for all types of beamlines, including the 
project beamlines, beamlines funded as Major Items of Equipment (MIEs), beamlines 
funded from non-BES sources, and beamlines transferred from NSLS. We furthermore 
endorse the proposed content of the LOIs, namely that they should specify the scientific 
case for the beamline, the technical requirements of the beamline, including the required 
source, how the proposed beamline meets the needs of the user community, and the 
expertise of the BAT members. 
 



We also endorse the proposed criteria for beamline selection, namely excellence of the 
scientific case and engagement of the user community in its articulation, best-in-class 
beamline performance with characteristics well matched to NSLS-II source, technical 
feasibility of reaching the beamline’s scientific objectives, alignment with an overall 
sensible utilization of the facility, and the quality of the BAT. 
 
We also endorse the schedule for an open call for LOIs of all types, including those 
leading to complete beamlines, as well as less-well-defined LOIs for contributions to 
scientific cases or proposed instrumentation. In view of the broad expertise within the 
EFAC, we anticipate that, in most cases, two expert EFAC members will be assigned to 
focus on each LOI. Their work will then form the basis for deliberations by the entire 
EFAC. If circumstances warrant, external experts may also be consulted. 
 
At each round of reviews, the EFAC requests that we be provided with the NSLS-II’s 
overall vision for what a fully built-out NSLS-II will look like. It is to be expected that 
this vision may evolve in time in response to user input, as expressed via the BAT 
process itself. However, being able to carry out reviews in the context of such an overall 
plan will permit the EFAC to ensure that EFAC-approved beamlines indeed correspond 
to an overall sensible mix for NSLS-II, as it evolves. 
 
The EFAC applauds the successful hiring of a number of outstanding new staff, 
especially beamline staff, to the NSLS-II project. Nevertheless, personnel and staffing 
remains a critical issue for NSLS-II, and there is an urgent need to hire additional people 
to complement the current outstanding staff. This is a particularly important issue in view 
of the facts, first, that it is anticipated that the first proposal for “Major Items of 
Equipment” beamlines will be submitted in Spring/Summer 2008, and, second, that in 
order to ensure continuity for the large life science community currently carrying out 
research at the NSLS, it is the EFAC’s strong recommendation that NSLS-II plan to 
make one or more life sciences beamlines operational on a similar schedule to the project 
beamlines; that is, there should be operational life sciences beamlines right from the start 
of NSLS-II operations. The EFAC applauds the detailed coordination between NSLS and 
NSLS-II that is on-going with respect to staff and urges that such close cooperation 
continue. We also encourage the appointment of an NSLS-II Deputy Director for Life 
Sciences, who will take a lead in developing a strategic plan for the life sciences in 
concert with users. 
 
It is critical for staff recruitment and retention that there should be opportunities for 
career growth and development. Therefore, beamline staff should be encouraged to 
initiate and develop their own research programs. Of course, this may be in collaboration 
with scientists outside NSLS-II, for example, in the context of JPSI, but it need not be. 
The EFAC wholeheartedly supports that the predominant mode of user access on all 
beamlines will be through peer-reviewed proposals, typically using the GU program of 
the facility. However, to facilitate staff research, and ensure that there are ongoing 
developments to maintain each beamline at the scientific forefront, the EFAC urges that 
10% of the beamtime at NSLS-II be allocated for beamline staff research. This time 
should not preclude the beamline staff from submitting General User (GU) proposals. 



However, such an allocation is essential to ensure that the facility become as 
scientifically productive as possible. Specifically, instead of the desirable collaborative 
relationship that should exist between beamline staff and GUs, in the absence of such an 
allocation, beamline scientists are placed in direct competition with GUs for all of their – 
the beamline scientist’s -- beamtime. The result would be a major disincentive for 
beamline scientists to make beamlines user-friendly, and to recruit new GUs and 
programs to NSLS-II, and to work with existing GUs to improve and refine the GUs’ 
proposals and experiments. The EFAC notes, moreover, that such an allocation is entirely 
in-line with what occurs at other synchrotrons. 
 
The EFAC was pleased with the plan to develop a robust effort in the area of coherent 
soft x-ray (CSX) science. The capabilities of the proposed beamline and end stations are 
well conceived and provide a good starting point for continued planning and design. 
There is a strong nucleus staff shepherding this project. We have several specific 
comments concerning this part of the NSLS-II project. 
 
While the planned CSX scientific program was not discussed in detail, the current 
conceptual beamline design will serve the needs of many different experiments. The 
NSLS-II will be a unique source, and applications of coherent soft x-ray beams occupy a 
high-risk niche. The facility has started to engage the user community with workshops 
designed to focus on a few high profile applications that clearly leverage this 
combination of uniqueness and risk. This process should continue so the facility can 
focus its resources toward achieving those goals. 
 
We support the plan to implement low- and high-resolution monochromators that share a 
single set of chicaned undulators, as this will enable a useful trade-off between coherent 
flux and energy resolution. We were surprised that there was no mention of inelastic soft 
x-ray scattering in the experimental portfolio. The high-resolution beamline will position 
the NSLS-II to accomplish seminally important measurements of the low energy 
excitations, for example, in complex oxides and magnetic systems. Such measurements 
will complement the hard x-ray inelastic scattering program. Similarly, we were surprised 
that there was no mention of a high field capability in the end stations. An important goal 
of nanoscience is to measure and control complexity with non-themal parameters, and in 
the context of the capabilities of this proposed beamline, to apply high magnetic field will 
clearly be very important. 
 
Polarization switching using kicker magnets in the coherent soft x-ray sector requires 
detailed study to ensure that this will not adversely impact performance of other 
beamlines. This capability is only incrementally better than polarization switching using 
beamline optics, and the many trade-offs need to be carefully considered. 
 
We strongly endorse the 0.1 meV inelastic x-ray scattering (IXS) program as moving the 
established and highly successful IXS technique into a new and unmatched regime. This 
should be immediately useful for investigating the crossover between continuum and 
short wavelength dynamics in disordered materials, and is expected to find other uses 
with increased experience, as it will be the first spectrometer of its kind. To aid in 



defining the effort, and to highlight the tradeoffs involved in design choices, we 
encourage NSLS-II to develop a plan (or plans) for first experiment(s). Specific 
considerations should include (1) the competition between the amount of focusing needed 
for spectrometer operation and the desired momentum resolution (2) the required 
analyzer angular acceptance and (3) the momentum space range of the instrument. We 
expect rough count-rate estimates can also be extrapolated from present-day experiments. 
 
The 0.1 meV spectrometer will need an extremely high-flux and high-brilliance insertion 
device, requiring that this beamline be one of the most powerful at NSLS-II at its ~ 9 keV 
operational energy. At the same time, the 0.1 meV instrument is experimental, with 
components beyond the present state of the art. This very challenging endeavor may 
require intermediate steps before achieving the ultimate 0.1 meV resolution. However, 
operation at resolution below 1 meV is already attractive for new science, especially in 
consideration of the resolution function for the new spectrometer, which is expected to be 
much sharper than that of present-day backscattering spectrometers. Effort should be 
made to foster user-community interest in the 0.1 meV instrument. 
 
In view of the extremely powerful insertion device needed for the 0.1 meV spectrometer, 
the beyond-state-of-the-art nature of the required instrumentation, and the long 
outstanding tradition of NSLS in developing and using IXS to investigate electronic 
excitations, we suggest that a 50 meV spectrometer for electronic excitations be 
considered at the same beamline as the 0.1 meV spectrometer. A state-of-the-art 50 meV 
spectrometer is extremely well matched to the available energy range, and will strongly 
benefit from BNL in-house expertise in area detectors. In our opinion, it is better matched 
to the planned beamline than the separate ~meV backscattering spectrometer considered 
previously: the technology to make ~meV resolution backscattering at 9 keV remains 
unproven, while successful meV instruments, operating near 22 keV, exist at all high-
energy third generation storage rings, including the APS. Importantly, a 50 meV 
instrument also addresses the needs of an established user community, which will not 
have access to such an instrument at other third generation sources in the foreseeable 
future. Therefore, we suggest a 50 meV spectrometer should be constructed on the 0.1 
meV beamline, to be available at the early stage of operation of the NSLS-II. 
 
The Hard Coherent X-Ray Beamline will realize a number of unique cutting-edge 
scientific opportunities. For example, the ability to image crystalline particles down to 
10nm diameter will revolutionise our knowledge of how catalyst particles change shape 
as they function. The application of CXDI to image strains within nanoscale 
semiconductor devices will lead to entirely new technologies. The XPCS method and 
related SAXS capabilities will have a transformative impact on our understanding of the 
structure and dynamics of soft and disordered matter. The use of a long beamline and 
customised XPCS detector combined with the significantly higher brightness of NSLS-II 
compared to other sources will allow these techniques to go far beyond any competition. 
However, the EFAC notes the recommendations of last month’s Comprehensive Design 
Review that separating the hard x-ray XPCS and coherent diffraction beamlines by 
putting them on different undulator ports will give each of them full independence. 
Separating CXDI and XPCS will also eliminate the obstacle of having a transport pipe in 



close proximity to the XPCS sample position, and the requirement that the two 
experiments run at the same energy. Such a strategy will moreover facilitate possible 
future upgrades, for example, to add a second undulator for XPCS, which is a brightness 
limited technique. The scientific impact of these two programs is very significant, which 
may warrant the additional cost of dedicating an extra port and the additional financial 
burden of undulator, front end and FOE.  
 
The Nanoprobe Station will take advantage of the very high brightness of NSLS-II to 
allow x-ray imaging at unprecedented resolution. The EFAC has confidence that the 
beamline design will support state-of-the-art x-ray microscopy during the life of NSLS-II 
by delivering the full coherent flux to the endstation. The optical design is similar to that 
recently constructed at APS Sector 26. The overall cost estimate and schedule plan are 
consistent with that project, and the similarity in design gives high confidence in the 
estimates for setting the project baseline. 
 
Regarding the nanoprobe instrument, continuing developments in x-ray microscope 
technology (e.g. by XRADIA, at SSRL, and at beamlines worldwide) will likely make 
the goal of better than 1 nm positioning accuracy achievable. Resolutions of < 0.01 nm in 
a single axis have already been demonstrated in the laboratory. Nanofocusing x-ray 
optics development will be key to achieving the 1 nm imaging resolution goal, which is 
well beyond current state of the art. The EFAC strongly supports the proposed R&D 
program for nanofocusing optics development in parallel with beamline design and 
construction. This will ensure that world-leading capabilities are available at the 
beginning of operations, and form the basis for a continuing research program at NSLS-II 
to keep the facility at the forefront in x-ray nanofocusing. 
 
The current machine and undulator parameters, which produce a gap in the available 
energy range in the 4-5 keV region, will however compromise the ability to perform 
spectromicroscopy at the K edges of elements such as Ca, Sc, and Ti, and at L edges of 
elements in the range 48-55. We encourage the development of a long-term strategy to 
cover this energy range at the Nanoprobe Station, such as adding a second undulator with 
different spectral output. We would like too to better understand the trade-offs required to 
possibly future 3.6 GeV operations. 
 
X-ray Absorption Spectroscopy is a popular technique used extensively for various 
disciplines such as materials, environmental and life sciences. The NSLS presently has a 
large user community using XAS techniques among the various beamlines. Experimental 
facilities staff at NSLS-II has to be commended on having organized numerous 
workshops and having sought input from various user communities to bring forward 
plans for a proposed XAS beamline at NSLS-II. The plan to use the damping wiggler is a 
good choice for the XAS program, as it provides a clean spectrum over a large energy 
range. There is significant flux even at 90 keV from the damping wiggler source. There 
are numerous challenges in beamline optics due to immense power load from the 
damping wiggler. NSLS-II staff has presented realistic plans to handle the power and 
much R&D is expected in this area. 
 



With regard to the proposed powder diffraction beamline, we note that the study of 
condensed matter at extreme conditions is developing into a very rich field. In situ elastic 
scattering provides the data required to derive structure models, which is essential to 
systematic searches for new classes of materials and to rationalizing their desirable 
properties. The proposed powder diffractometer at NSLS-II will be the US' only high-
resolution instrument capable of collecting data at high energies (> 50 keV). This will 
make it ideal for in situ and time-resolved studies of samples held in environmental cells 
[e.g. the high-pressure diamond-anvil cells or the larger-volume Paris-Edinburgh cells]. 
Current practice at beamlines at APS are hamstrung by lack of energy discrimination of 
the detectors used, and contamination of the X-ray elastic scattering signal by parasitic 
scattering from cell components. Tight collimation effectively discriminates against 
parasitic scattering amd the higher energies will make this new beamline ideal for studies 
using the atomic pair distribution function [PDF] method. The new instrument will allow 
enhancement of the elastic signal, including the diffuse component required to evaluate 
technologically important disordered condensed matter, by employing the crystal 
analyzer array. This will provide the highest possible signal-to-noise discrimination and 
the evaluation of lower Z-containing materials (ice clathrates for example), ferritin cores 
and a host of other interesting materials. 
 
The presentation of plans for this beamline included some important scientific thrusts for 
the total high-energy X-ray elastic scattering [THEXES. However, it is important that the 
dialogue between the beamline technical design team and the scientific user community 
continue and be vigorously pursued so that the optimum beamline is designed and 
constructed to serve the most important scientific thrusts as well as the broadest and 
deepest user community. 
 
Although life sciences beamlines are not part of the NSLS-II construction project, 
nevertheless, it is clear that biology will constitute a large and essential component of 
future NSLS-II research. Thus, it is imperative that the planning and funding for this 
effort should be organized in parallel with the project timeline. In consideration of the 
challenges involved, at its May 2007 meeting the EFAC recommended the appointment 
of a individual with responsibility for coordination of strategic planning for life sciences 
within the context of NSLS-II, in particular, focusing on the scientific scope for biology 
programs at the NSLS-II, interacting with users, and with the funding agencies. The 
EFAC commends NSLS-II management for moving forward on this recommendation and 
we urge the hiring of an NSLS-II Deputy Director for Life Sciences as soon as possible. 
 
The EFAC expects that the NSLS-II biology capabilities will include an integrated suite 
of state-of-the-art biology beamlines with a wide range of advanced capabilities serving 
both regional and national user communities. These likely will include: (1) 
macromolecular crystallography with advanced robotic capabilities for high-throughput 
structure determination and able as well to address the most challenging structural 
biology problems, and studies of nano-biomaterials; (2) high-resolution structural and 
chemical imaging of biological systems; (3) other high-resolution structural molecular 
biology techniques such as X-ray absorption spectroscopy, x-ray footprinting, small angle 
x-ray scattering, infrared and other relevant approaches. 



 
The above scientific priorities encompass efforts both to take advantage of unique 
capabilities of the NSLS-II and to promote and preserve existing and emerging life 
science user communities. In order for these user communities to thrive within the NSLS-
II project plan it is essential that state-of-the art insertion device beamline capabilities be 
available for Life Science experiments at the same time that the NSLS-II project 
beamlines come up. This will require the Life Sciences user community to coordinate a 
vision for Life Sciences at the NSLS-II, raise significant funds from agencies such as 
NIH, NSF, and DOE (OBER), and begin their design and construction activities very 
soon. The NSLS-II should support these efforts, as well as consider collaborative 
mechanisms that will encourage and facilitate the participation of the user community in 
the large effort that will be required to achieve these goals.  
 
The EFAC also heard the current plans for moving existing research programs and 
moving and possibly upgrading existing beamlines from NSLS to NSLS-II. We support 
the proposed use of LOIs to initiate this process followed by EFAC review. The 
transition plan needs to be carefully monitored in an ongoing fashion, especially with 
regard to timeline and staffing issues, to minimize any interruption of the various user 
programs. It is critical that the process be carried out to assure minimal impact on user 
science during the transition. In this regard, the EFAC strongly recommends that there 
occur a minimum of 1 year of overlap of NSLS operations and NSLS-II user operations 
in order to preserve and promote the NSLS/NSLS-II user community. 
 
The EFAC was pleased to hear about BNL’s proposal for an advanced detector 
development program, and urges the DOE to fully fund it. For many experiments, an 
improved x-ray detector would yield a far greater improvement in experimental 
throughput or precision than anything else. Now is an opportune time to initiate such a 
program at BNL, in particular, in and in the US more generally. Recently, a number of 
European detectors efforts – such as Pilatus and Medepix -- are starting to bear fruit, 
although none of them approach the revolutionary vision, for example, to create a 
detector that will revolutionize XPCS, that was laid out by Peter Siddons. In particular, 
for XPCS experiments, the detector is THE critical aspect. In order to characterize 
processes occurring on microsecond time scales, it is necessary to have a detector that has 
a time resolution of 1 microsecond or better, that has many pixels, and has near unity 
quantum efficiency for x-ray detection. This is far beyond the capabilities of all presently 
available x-ray area detectors. 
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Introduction 
 
The committee is pleased and impressed to see very good progress in all areas. The 
project appears in good shape in view of the requirements set for the upcoming CD-2 
DOE Lehman review scheduled for November 2007.  
 
The committee is pleased to see the appointment of F. Willeke as Division Director for 
the Accelerator Systems. The committee expects that his broad experience and expertise 
will have a great impact on the success of the project. The committee also would like to 
congratulate outgoing Accelerator Systems Director S. Ozaki for his outstanding work 
that has guided the project up to this point.  
 
The committee deeply regrets that none of the presentations were available on the web 
site sufficiently in advance of the meeting. The committee would like to emphasize that 
the availability of electronic versions of the presentations (either in final or in draft form) 
on the NSLS-II web site or by mail at least two days before the date of the ASAC 
meeting is essential to allow a detailed evaluation of the progress of the project. Fulfilling 
this request can only result in more accurate and valuable recommendations.  
 
The following sections summarize the committee’s findings and recommendations in 
relation to each presentation.  
 
Welcome and Recent Project Developments (S. Dierker) 
 
The committee takes note of the schedule showing procurement starting early in 2009, 
ring commissioning starting in October 2013, and beam availability to the beam lines in 



June 2014. The present schedule includes 15 months of total schedule contingency. The 
committee regrets that the schedule for construction and commissioning of the NSLS-II 
facility is not limited by technical or project execution reasons but rather by the expected 
funding profile from DOE over the coming years.  
 
Regarding the limited office space in the various NSLS-II buildings, the committee 
recalls that once commissioning is finished a close interaction between engineers, 
accelerator physicist and the operation group as well as beamline scientists is essential. 
The experience of many other facilities is that this is facilitated by locating the groups in 
close proximity. Locating accelerator physics and facility staff away from NSLS-II would 
make optimal cooperation more difficult.  
 
The cost of the accelerator systems and conventional facilities including contingencies 
but excluding “burden costs” are in line with the associated cost of the Diamond facility 
scaled to the ring circumference within the uncertainty in the costing method, which 
differs between US and UK.  
 
Charge and Response to last ASAC (F. Willeke) 
 
The committee takes note of the numerous reviews that have taken place since the last 
meeting of ASAC and is pleased by the presentation of the major recommendations from 
each review.  
 
The ASAC would like to comment on some of the cases where the previous technical 
reviews resulted in conflicting recommendations.   
 
 “Integrate or separate fast and slow orbit correction.” The committee believes that the 
signals from all beam position monitors should be available for both slow and fast orbit 
correction. It would be highly desirable that all steerers involved in the orbit correction 
have a large dynamic range as well as large frequency bandwidth. Engineering 
constraints may result in using different type of correctors with either large range or large 
frequency bandwidth which could break the integration of the fast and slow orbit 
correction. Such a break while undesirable is not a major problem, provided it is 
supplemented by sufficient dynamic simulations for the final configurations to be used. 
However, as mentioned later all corrector magnets used by the fast feedback system 
should be identical (including the vacuum chamber they are mounted on). 
 
“Variable or fixed gap damping wiggler.”  
The committee believes that a variable-gap damping wiggler is the most flexible and 
desirable solution. In the long term, when a large number of insertion devices will be in 
operation, the committee believes that it will be necessary to vary the field of one or a 
few wiggler sections in order to maintain the beam size constant as the users change their 
gap settings on all undulators. The experience of many other light sources is that 
excellent beamsize stability is of very high importance.  
 



The only argument against a variable gap damping wiggler is the cost and the space 
constraints inside the tunnel. The cost involves the design, purchase and control of a 
multi-ton variable gap support structure as well as the field shimming process. Multipole 
field errors coming from permanent magnet block positioning errors and non-uniform 
magnetization are largely gap dependent. Shimming the multipole field errors of a high 
field wiggler at a fixed gap is considerably simpler (and therefore cheaper) compared to 
correcting the multipoles for all gap values.  
 
Accelerator System Overview (F. Willeke) 
  
The committee takes note of the multiple appointments of F. Willeke: as Director of 
Accelerator System Division, leader of the Accelerator Physics Group, and coordinator of 
the storage ring. The committee wonders whether this may not be too heavy a load for a 
single person.  
 
The committee recommends a fast ramping of the staff complement in the Accelerator 
System Division with urgent staff recruitment in the vacuum, controls, diagnostics and 
Radio Frequency areas. The committee takes note of the concern raised by several 
presenters that the envisioned staff increase might not be achievable within the required 
time scale. 
 
Concerning RF, the committee takes note of the proposed initial procurement and 
operation with only two Cornell type superconducting RF cavities and one klystron- 
based transmitter. The committee endorses the planned study of alternatives based on 
IOTs and/or solid state. If the klystron solution is kept, the committee recommends the 
immediate purchase of a spare klystron tube as well as a complement of spare parts for 
the single transmitter.  
 
NSLS-II Lattice (S. Kramer and J. Bengtsson) 
  
The committee is pleased to see and endorses the reduction of the number of quadrupoles 
with a total of 10 quadrupoles and 10 sextupoles per cell. .  
 
Before freezing the quadrupole and sextupole strength and position, the committee 
recommends the following numerical investigations: 

- Small distributed dispersion for reduction of the bare lattice emittance (the 
parameter to optimize is of course the effective emittance) 

- Ultra-small horizontal beta (< ~0.5 m) in a symmetric subset (up to half) of the ID 
straight sections.  

- Implementation of a few (1, 3, 5, …) Longer ID straights of high beta by using 
doublets instead of triplets and if the study is successful, try to implement them 
from the beginning. 

The committee realizes that there might not be good lattice solutions to those requests 
and that they can present new problems. However, since each of those changes might 
provide significant performance improvements for users and the baseline lattice now 
seems to be in good shape, the committee feels that the opportunity can be taken to study 



the limits of the flexibility of the chosen lattice by exploring the above mentioned 
options. 
 
The committee is pleased to see the progress in the investigation of the impact of 
insertion devices on the beam dynamics. The committee agrees with the proposed future 
study of numerical estimation of the dynamic aperture and Touschek lifetime including a 
full set of insertion devices with their intrinsic nonlinearities, engineering tolerances, 
corrections, and an accurate model of the physical aperture. 
 
Some committee members expressed their concern about indications in some frequency 
map plots of diffusive areas in the amplitude space at x < 10 mm. There might be a 
necessity to re-optimize the baseline lattice to allow for better compensation of insertion 
device effects or to find better compensation schemes within the existing lattice. 
 
The committee recalls that the impact of the Insertion Devices on the dynamic acceptance 
and therefore the injection efficiency combined with the mandatory topping-up 
constitutes a major issue. In this respect, the committee warns of the potential severe 
impact of large period and high field EPUs.  
 
Impedance Calculations (A. Blednykh) 
  
Extensive impedance computations have been performed and an impedance model has 
been derived. The committee recommends to carry on and extend the simulations to 
predict the instability threshold as function of the chromaticity. The committee also 
recommends to review and possibly integrate similar studies carried out at other facilities.  
A major source of impedance is the gap between flanges which should be minimized. 
Some projects have adopted special flange designs with small gap or have filled the gap. 
A full simulation using “gdfidl” is recommended  
 
The committee advises to look at the fast ion instability. Studies performed for the ILC 
damping rings could be helpful.  
 
The committee recommends to identify besides the nominal 500 mA multibunch mode of 
operation a typical multi-single bunch mode of operation (such as the 2 bunch mode of 
ALS or 16 bunch mode of ESRF) to derive the most severe wake field conditions and 
check that the hardware is compatible (RF-fingers , ceramic chambers, BPMs, HOM 
absorbers…) 
 
Beam Orbit Stability and Stability Control (L-H. Yu) 

 
The committee is impressed by the detailed simulation of a fast global orbit feedback 
based on a model of the quadrupole and BPM noise. These studies permit to derive the 
power supply specifications for the steerer magnets. The committee recommends 
extending these studies to take into account of the girder stiffness and modes of vibration, 
latency, noise in BPM electronics, etc. Some of those studies might benefit from 
numerical simulations of systems with just a few BPM/corrector channels. Extending the 



studies will allow to identify which parameters are ultimately limiting the feedback 
performance such as update rate, BPM latency time, BPM noise, network latency time, 
corrector DAC resolution, power supply voltage limits, vacuum chamber cut off 
frequency, etc. This will allow to prioritize the further development program and detailed 
engineering of the feedback system. 
 
The committee recommends to not limit the required beam stability to 10% of the rms 
size but make all reasonable effort to reach the smallest figure keeping in mind that a few 
highly demanding beamlines will always find the beam not stable enough. Several of the 
existing 3rd generation light sources achieve a short term orbit stability of significantly 
better than 10% (of course at larger beamsizes), with some user experiments still asking 
for better stability. 
 
The committee reminds that a beam energy feedback has to be integrated properly into 
the slow orbit feedback. 
 
The design of the proposed fast corrector magnets is unique, and as such the dynamics of 
these magnets and their impact on the performance of a global closed orbit correction 
system needs to be carefully considered. Dynamic magnet measurements of the fast 
correctors, including the effects of the vacuum chamber should be conducted on a 
prototype prior to issuing any large procurement of these magnets. 
 
Diagnostic and Feedback System Update (O. Singh) 
  
The committee endorses the proposal for diagnostics. As the measured ring current will 
be heavily used by a number of beamlines and for the lifetime diagnostic, the committee 
recommends the implementation of a spare current transformer sometime after 
commissioning, which implies reserving the space for the associated ceramic chamber in 
some diagnostic straight section.  
 
The committee recommends the hiring of a scientist/engineer competent in visible and x-
ray imaging to take care of the various visible imaging set-ups and pinhole camera in the 
injector, transfer line and storage ring.  
 
The committee recommends the development of a permanently operating high-resolution 
imaging set-up in view of accurately monitoring the electron beam dimensions. The 
proposed pinhole camera set-up can be considered as a standard robust imaging system 
that could be used initially, but it will have a limited resolution in the vertical plane. The 
resolution of the pinhole camera grows with the energy of the X-ray radiation, and as a 
result the pinhole should preferably be installed on a three pole wiggler rather than on a 
bending magnet and for many reasons not on an insertion device.  
 
The committee recommends that a reasonable effort be made to implement a stable stand 
for ID BPMs. Monitoring the mechanical position of BPMs with high precision might be 
a cost effective alternative to improve the performance of the stable stand further, but is 
not trivial to incorporate into the orbit feedback. 



 
The committee recommends that the absolute accuracy be clearly distinguished from the 
resolution required for each diagnostic. The committee believes that the resolution 
required for many of the measurement devices will be much better than the absolute 
accuracy requirements presented. 
 
Preliminary Design of Injector Complex (T. Shaftan) 
  
The proposed pre-injector consists of a 200 MeV linear accelerator with three klystrons 
with design based on the Soleil and ALBA linac produced by Thales. While a lower 
energy and therefore cheaper linear accelerator could be used, the committee welcomes 
the proposed 200 MeV which, in case of klystron or modulator failure, will provide 
adequate redundancy for the continuous top-off operation.  
 
The booster lattice is largely derived from the Australian Light Source Booster design, 
built and commissioned by Danfysik. An additional family of quadrupoles has been 
added to increase the range of tune variation. The committee is of the opinion that it is a 
sound design. One member of the committee thinks that the lattice can be further 
optimized with the use of smaller gradient magnets and shorter damping times. 
 
The project team intends to purchase the booster with injection / extraction magnets but 
without RF from a single vendor. The committee endorses this strategy and advises the 
project team to benefit from the experience from other facilities which have made similar 
decisions.  
 
The committee was not convinced of the practicality of the additional weak kicker in the 
storage ring injection straight. The committee recommends a manually movable septum 
magnet for ring injection in order to allow on-axis injection during initial commissioning, 
and lifetime optimization later on once the beam based alignment is completed and the 
lattice is fully corrected. For the next meeting the committee asks for a detailed 
presentation of all booster components  
 
The committee takes note of the plan to potentially stack beam at injection energy in the 
booster. This will likely have a significant effect on injection elements and detailed 
injection tracking studies should be performed. 
 
Vacuum System and Front-End Preliminary Design (H. Hseuh) 
  
The committee recommends that the project team defines the maximum ring current that 
can be operated safely without active machine protection system during commissioning. 
The proposed 0.5 mm interlock threshold for triggering the machine protection system 
looks somewhat small and may result in a number of unnecessary beam trips.  
 
Large periods and high field EPUs generate radiation in a large vertical angle which may 
require a local change of the bending magnet as well as crotch chamber design. The 



committee notes that the case with highest heating on the vertical aperture can be close to 
circular polarization (rather than vertical polarization). 
 
Permanent magnet protection in the front-end of the beamlines to resolve potential 
radiation safety issues with top-off operation appears as a promising concept but requires 
further study. Issues such as a potential need for horizontal masks as well as a possible 
demagnetization of the magnet material exposed to X-rays must be looked at. Enough 
space has to be allocated early on in the front end and beamline design and safety experts 
have to be fully involved. 
 
For in-air insertion devices, it is proposed to use the APS type ID chamber with NEG 
strips in a wide antechamber. Several members of the committee believe that the ESRF 
type flat chamber with NEG coating implemented in many facilities is cheaper to 
produce, will provide less volumetric constraints for the insertion devices and could also 
have a cost saving impact for the damping wigglers.  
 
The committee recommends to qualify the thermo-mechanical designs of absorbers using 
temperature as well as stress or strain criteria. 
 
Based on the experience on existing light sources the committee is not convinced that 
TiN coating is needed in the vacuum chamber in order to reduce the desorption. The 
committee believes that this could have a serious impact on the planning and cost of the 
vacuum system.  
 
Progress in preliminary magnet design and Prototyping (J. Skaritka) 
  
The committee is impressed by the level of engineering and prototyping progress for the 
storage ring magnets.  
 
The committee recommends to use a single type of corrector magnet for fast orbit 
correction. If the correctors are placed above the bellows, the influence of the RF fingers 
on the field penetration has to be taken into account.  
 
The committee endorses the proposed strategy of building the magnets to spec. with a 
baseline reference design in order to make best use of the expertise of the selected 
company. 
 
The committee believes that a curved dipole magnet is the best solution considering the 
significant length of the dipoles.  
 
A test on a 6 m vibrating wire has shown a resolution of 5 microns in the positioning of a 
quadrupole. As the method of alignment proposed is quite innovative and aims at 
precision positioning much improved compared to conventional methods, the committee 
recommends to investigate all sources of errors in detail: wire sag and wire defects. One 
should also assess the repeatability of the magnet positioning following a replacement of 
the wire.  



 
The Procurement plan looks reasonable 
 
Recent Changes and Results in Insertion Device Design (T. Tanabe) 
 
The wedge pole wiggler magnet design is known to be more expensive than straight 
magnet and pole design. In addition, for reasons of patenting, the adoption of such a 
design will prevent the issue of a competitive call for tender. The committee recommends 
studying an alternative straight magnet design with side magnets.  
 
For a fixed gap structure, the free parameters for damping wigglers are the spatial period 
and the peak field. Complexity and costs of the magnetic structures of the damping 
wigglers increase drastically above some peak field (for a fixed period) and below some 
period (for a fixed field). Both parameters have different effects on the ultimate 
equilibrium emittance. The committee recommends the optimization of the peak field and 
period performed in a global manner including cost and efficiency in the emittance 
shrinking taking into account of all sources of emittance growth.  
 
Once the accelerator facilities will be completed, further improvements of the source will 
mostly be possible through the improvement and refurbishment of insertion devices. As a 
result the committee recommends the development of a solid in-house expertise in 
insertion device technology. To do so, a dedicated insertion device laboratory should be 
created and the production or the purchase of up-to-date magnetic measuring benches 
should be carried out. Several vendors can provide such tools including the processing 
software. Even if the heavy workload and the lack of resources may force the purchase of 
some insertion devices or damping wigglers from industry, it is strongly desirable in 
order to develop the expertise that one or a few devices are built in house. In this spirit, 
many recently built synchrotron radiation facilities have built all or most of their insertion 
devices in-house. In case of industrial procurements, the committee recommends to build 
to spec and to provide a baseline reference design.  
 
The committee does not see the need to remotely align the vertical position of in-air 
undulators or wigglers while having this capacity for small gap in-vacuum undulators 
could be envisaged to compensate for alignment error and ground settlement. 
 
3 meter long in-vacuum undulators are proposed with a 3-4 m long rectangular flange 
parallel to the beam in order to perform magnetic field measurement without detaching 
the main vacuum vessel. While there are many different engineering paths to solve the 
same technical problems, the committee would like to emphasize some of the difficulties 
to be met in this new approach. Long rectangular flanges have shown a poor record of 
compatibility with UHV. A worry is a leak opening during baking. The field 
measurement apparatus cannot be suspended from the flange which is likely to deform 
under vacuum.  
 
Control System (B. Dalesio) 
 



The committee endorses the plan of selecting EPICS and the Matlab middle layer toolkit 
for both of which a large experience exists in the US. The committee also recommends to 
continue the already started collaboration with other laboratories within the US that have 
significant expertise in state of the art FPGA systems (for RF control, fast orbit 
feedbacks, multibunch feedbacks) but also to keep an eye on commercial systems now 
becoming available. 
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EXECUTIVE SUMMARY 
 

A Department of Energy (DOE) Office of Science (SC) review of the National 
Synchrotron Light Source-II (NSLS-II) project was conducted at Brookhaven National 
Laboratory (BNL) during November 6-9, 2007, at the request of Dr. Patricia M. Dehmer, 
Associate Director of Science for the Office of Basic Energy Sciences, SC.  The purpose of the 
review was to assess readiness for Critical Decision (CD) 2, Approve Performance Baseline. 

 
Overall, the Committee found the project baseline to be credible and recommended the 

project to seek CD-2 approval.  No issues were identified that cannot be reasonably and 
appropriately resolved in the final design phase.  The Project Team is dedicated and capable and 
has the full support of BNL.   

 
Considerable advances were made in accelerator design and analysis.  The overall 

accelerator design is technically sound for achieving the baseline requirements of 300 mA stored 
beam with 1.1 nm emittance at 3 GeV.  The Injector System cost and schedule estimates are 
complete, reasonable, and ready to be baselined.  The Storage Ring design has matured 
significantly since CD-1 and the Committee found the design to be technically sound and 
capable of delivering the baseline performance.  The experimental facilities Research and 
Development (R&D) and initial beamline programs are at the right level, is progressing 
appropriately, and meets the requirements to proceed to CD-2.  All project hazards have been 
identified and addressed.   

 
Title I design has been completed by the Architect/Engineer.  Two independent cost 

estimates for conventional construction were prepared and agree to within ten percent.  Overall, 
the conventional construction design appears to be viable.   

 
The NSLS-II project has a proposed Total Project Cost (TPC) baseline of $896.2 million.  

This includes $182.2 million or approximately 27 percent in contingency based on TPC estimate-
to-complete.   The TPC consists of $785 million in Total Estimated Cost and $110 million in 
Other Project Costs.  The NSLS-II project schedule includes approximately 2,800 activities with 
56 percent of those activities resource-loaded.  Schedule contingency consists of approximately 
12 months for CD-4, Approve Project Completion. 

 
The Committee judged the NSLS-II management team to be organized and staffed 

adequately to carry out the final design.  The NSLS-II Project Team has strong leadership, and 
the project has the full support of BNL management ensuring that the applicable resources are 



ii 

made available to the project.  Project management systems are in place and being used by the 
project team.  There is an excellent working relationship among the BES program, the DOE Site 
Office, BNL, and the NSLS-II project team—all  properly focused on achieving the project’s 
goals. 
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1. INTRODUCTION  
 
When complete, the NSLS-II will be the world’s most advanced storage-ring-based 

synchrotron light source.  This facility will operate as a scientific user facility providing 
researchers with synchrotron radiation tailored to enable the study of materials with nanoscale 
resolution.  In order to design, construct, and commission this synchrotron radiation research 
facility into operation, the NSLS-II construction project developed a “performance baseline” plan 
outlining all activities necessary to complete the facility by June 2015.  This report documents the 
results of an independent project review of the NSLS-II construction project, and its performance 
baseline, that was undertaken in November 2007. 
 
1.1 Background 

 
The NSLS-II is planned as a new synchrotron light source optimized to produce 

synchrotron radiation with ultra-high brightness and intensity, and exceptional stability, and to 
deliver this radiation to end stations designed for scientific studies.  The NSLS-II project’s scope 
is to develop and build this large scientific facility.  In particular, the NSLS-II project plans to 
build the accelerator system needed to produce the synchrotron radiation, the experimental 
stations, the “conventional facilities” that provide appropriate infrastructure to support the 
equipment of all technical systems, and that offer adequate space for personnel access and use.  
These major areas of scope are described below. 
 
Accelerator Systems 

 
The NSLS-II synchrotron radiation properties are derived from the characteristics of the 

electron beam in a storage ring of 792-meter circumference.  This annular storage ring is 
designed to contain an electron beam of energy 3 Giga-electron volts (GeV), of stored current of 
300 milli-amperes (mA), and to achieve ultra low electron beam emittance.  The storage ring 
lattice is a “Double Bend Achromatic” (DBA) design consisting of 30 repeating sections, each 
with dipole, quadrupole, and sextupole magnets that steer the electron beam.  These magnets are 
mounted on girders in order to meet precise alignment and stability specifications.  The electrons 
are injected into the ring periodically from a booster synchrotron ring and linear accelerator 
(linac), and receive an energy gain from a radiofrequency (rf) cavity section.  Other components 
include power supplies, beam diagnostics, a vacuum system, and control and safety systems.  
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Experimental Facilities 
 
To use this sophisticated machine for scientific studies, six beamlines are being 

developed that utilize radiation from insertion devices (e.g., undulators and wigglers), and guide 
this radiation through novel X-ray optical components to end stations designed to support 
experiments of various types.  One beamline (the “nanoprobe”) will seek to focus the beam to a 
spot of approximately 1 nanometer (nm) in size, a spatial resolution that has not yet been 
achieved in synchrotron radiation uses to date.  Another beamline, devoted to inelastic X-ray 
scattering studies, will provide world-leading energy resolution of approximately 0.1 milli-
electron volts (meV). 
 
Conventional Facilities 

 
The NSLS-II accelerator systems and experimental facilities are contained within the 

structures built as part of the conventional facilities work scope.  The largest structure is the ring 
building, with a foundation and floor designed to support the weight of storage ring components, 
and to provide vibration isolation from adjacent sources of ground motion.  Against the storage 
ring building’s inner wall, plans call for an injection building for the booster and linac, an 
operations center, a radio frequency (rf) area, and five service buildings.  Against the storage ring 
building’s outer wall are several Laboratory Office Buildings (LOBs) and beamline enclosures.  
The total area of these buildings is greater than 340,000 gross square feet.  Utility upgrades and 
distribution networks are also planned to provide power, chilled water, and other utilities to the 
site.  This work will be accomplished via civil construction contracts, the largest of which is for the 
ring building complex, planned as a fixed-price, “best value” competitive procurement BNL to a 
construction firm.   
 
Project History and Milestones Achieved to Date 

 
The NSLS-II project formally began when the DOE (specifically, Deputy Secretary of 

Energy Clay Sell, whose office is the Secretarial Acquisition Executive for all major system 
projects) approved its mission need, as “Critical Decision 0”, on August 25, 2005.  The conceptual 
design and acquisition strategy for the facility were developed next, to inform the development of 
alternatives (e.g., locations for the facility) and a bounding range of life-cycle costs for the project.  
Following these activities, the project obtained CD-1 Approve Alternative Selection and Cost Range 
on July 12, 2007.  The next CD milestone for this project is CD-2, Approve Performance Baseline, 
for which the project has developed its performance baseline plan (based on a preliminary design 
that is more detailed than the conceptual design) and other supporting documents. 
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Project Organization 
 
The project is organized with a Work Breakdown Structure (WBS), resource-loaded 

schedule, risk registry, risk-based contingency plan, and other standard project features as 
described in the Project Execution Plan.  The aforementioned project activities in accelerator 
systems, experimental facilities, and conventional facilities are three separate Level 2 WBS 
elements, and along with project management activities (a fourth Level 2 WBS category), form 
the project’s TEC.  Other project activities are conceptual design and R&D, and pre-
operations—two other level 2 WBS elements, which are funded via the OPC type of budget 
authority.  Hence, the TPC is the sum of TEC and OPC contributions, throughout the life of the 
project, which has a projected finish date of June 2015.  The management structure includes an 
Integrated Project Team led by the Federal Project Director.   
 
1.2 Charge to the DOE Review Committee 

 
In an October 2, 2007 memorandum (see Appendix A), Dr. Patricia M. Dehmer, 

Associate Director of Science for the Office of Basic Energy Sciences (BES), requested that 
Daniel R. Lehman, Director of the Office of Project Assessment (OPA) within the SC, organize 
and conduct a review to assess all aspects of the NSLS-II project— including technical, cost, 
schedule, management, and environment, safety, and health (ES&H) issues.  The purpose of this 
assessment is to provide a comprehensive review of this project and its readiness for DOE 
approval of the performance baseline. 
 
1.3 Membership of the Committee 
 
 The OPA formed a Review Committee composed of members (see Appendix B) selected 
based on their independence from the project, as well as for their technical and management 
expertise, and experience with building large and complex scientific research facilities.  The 
committee was organized into nine subcommittees, each assigned to evaluate a particular aspect 
of the project corresponding to the subcommittee members’ areas of expertise.  Daniel Lehman 
Director, OPA, chaired the committee.   
 
1.4 The Review Process 
  

NSLS-II project personnel supplied information to the Committee in advance of and 
during an on-site review that was designed to exhibit the project’s progress.  Project documents 
were posted on a website as downloadable files prior to the review, which was held at the BNL 
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in Upton, New York, during November 6-9, 2007.  Representatives from BNL, the DOE 
Brookhaven Site Office (BHSO), DOE/SC BES, and the DOE/SC OPA jointly developed the 
meeting agenda (see Appendix C).   

 
The first day of the review consisted of a plenary session with presentations given by 

project personnel to overview current project activities, with some time for discussions to answer 
questions from Committee members.  The NSLS-II project director, deputy project director, and 
other project principals provided an overview of major project areas (e.g., accelerator systems, 
experimental facilities, conventional facilities, and project management) corresponding to Level 
2 WBS activities.  Each subcommittee had a breakout session with project counterparts, after 
which the Committee convened an Executive Session at the end of the day. 

 
The next two days were largely devoted to parallel breakout sessions of each 

subcommittee, which met with project representatives in order to gain additional information, to 
discuss more in-depth presentations, and to follow-up on remaining questions and issues of 
interest.  The Committee reconvened an Executive Session at the end of each day.   

 
The last day’s Executive Session was devoted to Committee deliberations, report writing, 

and drafting closeout material based on its work to date.  At the end of that day, the Committee 
presented those preliminary results at a closeout briefing to BNL and NSLS-II management.  
Final results are contained in this report, which committee members have individually authored 
and collectively reviewed. 
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2. TECHNICAL SYSTEMS EVALUATIONS 
 
2.1 Accelerator Physics 
 
2.1.1 Findings  
 

Overall the Accelerator Physics management and staff performed at a very high level in a 
project that is demanding in both scope and schedule.  The Committee was impressed with the 
high quality of work and organization, as well as the dedication and attitude of the staff.  
Presentations were excellent and requests for information received quick and effective responses. 

 
Appropriate responses were provided to all CD-1 review recommendations.  These 

included conducting a stability workshop to gain information on user requirements and learn 
about performance at other facilities. 

 
A respected accelerator physicist with extensive experience with large accelerator 

projects has been hired to lead the accelerator physics effort, carrying on the successful work of 
the previous leaders.  The work plan for accelerator physics is has yet to be formally cross-linked 
to other activities, but is reasonable and ready to be baselined.  Planned staffing and budget 
levels are generally appropriate based on the defined workload and experience of other facilities.  
Recruitment in the accelerator physics group has been successful to date, so only a few positions 
remain to be filled.  A commendable plan was developed to provide needed high-performance 
computing resources. 

 
There was substantial evolution of the lattice, resulting in reduced project cost, a simpler 

configuration, and additional space for insertion devices, as well as allowing incorporation of 
three-pole wigglers and a number of wide-gap dipoles for Interaction Region (IR) users.  There 
was significant, and still on-going, work on characterization of insertion device effects, evaluation 
of tolerances, investigation of coupling correction, analysis of orbit feedback, and estimation of 
beam lifetime.  State-of-the-art techniques were applied to analysis of insertion device effects. 

 
Significant work was done to determine the impedance model of the machine and to 

evaluate instabilities.  The team is clearly experienced.  A commendable effort was made to collect 
and use relevant data from existing, similar light sources.  The impedance budget is substantially 
complete and no significant concerns were identified for multi-bunch operation at the design 
requirement level.  A transverse feedback system is in the baseline scope, which the Committee 
strongly endorsed in light of results shown for the fast-ion and resistive wall instabilities. 
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The design is technically sound for achieving the baseline requirements of 300 mA stored 
beam with 1.1 nm emittance at 3 GeV.  A reasonable estimation of the total beam lifetime was 
made, giving a plausible value of more than 4.5 hours at 300 mA (0.3 mA/bunch).  Given the 
design of the injector and the requirements of users, this leaves margin for uncertainty in 
dynamic and momentum apertures.  Continuing accelerator physics effort is planned and is 
prudent to refine the design.  This will be beneficial in ensuring a rapid transition from CD-4 
levels to baseline performance. 
 
2.1.2 Comments 

 
Although no showstoppers were identified for the baseline configuration, the effects of 

insertion devices on dynamic aperture for the ultimate configuration may be a concern.  The 
Committee endorsed the work on continued lattice refinement and analysis, as well as insertion 
device compensation.   Similarly, the Committee endorsed the continued work on collective 
effect analysis, including pseudo-Green’s function determination for use in tracking studies of 
beam stability.  Review of recent and on-going work on the fast-ion instability related to the 
International Linear Collider damping ring may be beneficial. 

 
Those working on dynamic aperture, lifetime, orbit stability and correction analysis, 

injection modeling, and collective effects should consistently use the same tuning of the 
machine.  A working point optimized for a single purpose may be found unacceptable for others.  
The Committee encourages an emphasis on streamlined sharing of data within the group and a 
broader use of high-performance computing to reduce turn-around times.  Decisions on the 
working point should be coordinated by accelerator physics management to ensure that the needs 
of different systems are recognized. 

 
The concept developed for Requirements, Specifications, and Interfaces is commendable 

and the Committee strongly endorsed full population of this system with relevant information, as 
well as making the system available and easy to use for staff members.  This will greatly 
facilitate timely and accurate transmission of information between groups. 

 
Several methods are under consideration to potentially allow for rapid switching of 

polarization of the photon beam using multiple EPUs.  Some of those schemes could have 
significant implications for electron beam stability.  Successful dichroism experiments could 
require very small photon energy differences between the two modes, creating accelerator 
physics challenges.  A detailed evaluation of polarization switching methods should be 
undertaken. 
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Expertise should be developed to implement shims to correct for dynamic multipole 
effects of elliptically polarizing undulators.  This will require a collaboration of the accelerator 
physics and insertion device groups.  Collaboration with other U.S. and European light source 
facilities would be beneficial. 

 
Many light sources have the experience that for certain experiments, an orbit stability 

requirement of less than ten percent of beam size is necessary.  Advances in performance of 
beam positron monitor (BPM) electronics along with appropriate design of BPM pickups should 
allow NSLS-II to perform at a level better than this. 

 
A detailed design of a collimation system to protect insertion devices from injection 

losses, beam dumps, and Touschek-scattered particles should be undertaken.  Optimization of the 
design has to be closely linked to detailed tracking studies for these three processes. 

 
The Committee would deem it beneficial for rapid commissioning if the storage ring 

injection system is designed to support on-axis injection and if the storage ring BPM system 
supports single-shot and low-current operation. 

 
The Committee judged that the time pressures and scope of this project are quite 

demanding and the effectiveness of the division  and group could be enhanced if an additional 
person filled the role of either Accelerator Physics Group leader or storage ring manager—both 
roles now filled by the Accelerator System Division Director. 

  
Contingency estimates for the accelerator physics group should be based on appropriate 

criteria, such as increased cost for unanticipated additional work, longer duration of the project, 
and salary uncertainties.  Contingencies impacting hardware costs should be placed in the 
appropriate WBS hardware section. 

 
Based on experience at existing light sources, locating accelerator physics and engineering 

staff in close proximity to the machine has a very beneficial effect on machine performance. 
 
2.1.3 Recommendations 
 

1. Approve performance baseline and CD-2. 
 

2. Review the accelerator physics work plan and incorporate it into the master WBS and 
schedule.  Provide links between accelerator physics activities and other parts of the 
schedule.  This to be completed in time for the next DOE/SC mini-review, after CD-2. 
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3. Initiate development of a method for horizontal beam size control that is consistent 
with user requirements and state-of-the-art performance at other machines.  This 
method should be workable with a full complement of damping wigglers and 
insertion devices.  A well-developed concept should be arrived at within a year. 

 
4. Complete an analysis and a review of top-up safety in advance of completion of the 

front-end design.  This applies even if sweeping magnets are to be used. 
 
5. Consider changing the availability goal from 90 percent in the global requirements 

document to a value consistent with state-of-the-art performance at other light source 
facilities.  Report on the results by the next DOE/SC mini-review, since this might 
have impact on system specifications.   

 
2.2 Injector System 
 
2.2.1 Findings 

 
The Injector System is designed to maintain one percent or better beam current stability 

in top-off operation for the baseline requirements of 300 mA stored beam current with three-hour 
lifetime and once per minute injection.  Furthermore, the Injector System should satisfy the 
requirements for the full NSLS-II performance goal of one percent current constancy with  
500 mA stored beam and a three-hour lifetime.  To satisfy this requirement, the Injector 
specification calls for 7.3 nC per booster cycle to be delivered once per minute to the storage 
ring.  Assuming a conservative loss budget, 15nC per pulse must be delivered by the linac.  
These requirements assume 33 percent loss from linac to booster, 20 percent loss in the booster 
during ramp and extraction, and ten percent loss in storage ring injection.   

 
The high-level design parameters for the Injector System are contained in the Global 

Parameters List.  The preliminary design is described in detail in the Preliminary Design Report.  
The Injection System Requirements, Specifications, and Interfaces document does not yet exist.   

 
The nominal injection scheme calls for injecting bunch trains of length 40-150 bunches 

with total bunch train charge of 7.3 nC.  Multi-bunch injection schemes are under consideration, 
including a “hunt-and-peck” scheme in which the linac microbunch charge is modulated 
according to the storage ring bunch current deficit.  Bunch injection schemes that produce 
“camshaft”, high current bunches are a subject of R&D and are not included in the baseline.  
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Linac 
 
The Linac System design is based on similar electron linacs that were recently constructed 

at other light source facilities.  The design requires a peak charge per pulse of 15 nC, which is 
somewhat larger than that obtained in these other designs.  The output energy of 200 MeV is also 
higher than that typically provided at other facilities; the higher energy provides redundancy in 
operation in the event of a single klystron failure, allows a higher magnetic field at booster 
injection, and provides better beam quality at booster injection.  The linac must be capable of 
creating bunch trains meeting the 15 nC requirement, as well as single bunches while maintaining 
an energy spread of 0.5 percent to meet the booster injection acceptance.   

 
The Linac front-end consists of an Y845 triode gun, 100 kV High Voltage deck, focusing 

solenoids, sub-harmonic 500 MHz buncher, and a 3 GHz pre-buncher.  The main linac consists 
of five constant gradient traveling waveguide disk-loaded accelerating structures.  The first 3.5-
m structure is powered by a 35-MW klystron, which also provides power to the pre-buncher.  
The second and third 3-m accelerating structures are designed as a single 6-m long structure and 
are fed by a single 35-MW klystron.  The last two structures are fed by a third 35-MW klystron.  
The proposed linac configuration can support 150 to 170-MeV beam operation in the event of a 
single klystron failure.  The project is considering two distinct modulator designs for the linac:  a 
solid state design with 1-kV power supply utilizing IGBT switches, and a conventional PFN-type 
design with a 27-kV power supply and thyratron switch.  

 
The linac procurement plan calls for purchasing a turn-key linac system.  Linacs with 

similar requirements but having lower charge per pulse and lower energy were recently provided 
by industry.  For example the SOLEIL Synchrotron Linac system is an industry-provided turn-
key system operating at 100 MeV and delivering about 9.3 nC (measured) in long pulse mode.  
The enhanced performance requirements for the NSLS-II do not present a significant problem 
for the manufacturers and can be met by scaling their existing designs.  Two separate budgetary 
estimates support the linac procurement cost of $9.8 million.  
 

Booster 
 

The Booster system has evolved significantly since the December 2006 DOE review.  
The design now calls for a 3-GeV booster in a separate enclosure, as opposed to the previous 
design, which housed the booster in the same tunnel as the storage ring.  The Booster design is 
similar to, and based upon, that of the Australian Synchrotron Project (ASP), which was a turn-
key system provided by industry.  The NSLS-II team intends to pursue a “semi turn-key” 
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procurement approach for the Booster system.  In this scenario, BNL provides the preliminary 
design, the vendor completes the detailed design and manufacturing and leads the installation.  
The vendor leads the Booster commissioning with BNL/NSLS-II team participation.    

 
The Booster has a circumference of 158.4 m, with a nominal beam energy of 3 GeV, but 

is designed to operate at 3.1 GeV.  The turn-key Booster system combined function FODO 
lattice that includes all magnets, power supplies, diagnostics, vacuum vessels, support structures, 
vacuum equipment, interlocks, and an EPICS-based control system.  The rf system will be 
obtained separately.  The project has one credible proposal from one vendor, and is expecting to 
obtain additional proposals.  The budgetary estimate supports the “semi turn-key” Booster 
procurement of $14.3 million. 

 
The booster rf systems consists of two, five-cell, normal conducting DESY 500-MHz 

cavities powered by a single commercially sourced IOT (single rf transmitter).  The low-level 
radiofrequency (LLRF) systems are included in the storage ring work package.  The rf cavities 
are being provided at no cost from DESY and the Inductive Output Tube (IOT) transmitter is a 
commercial Ultra High Frequency TV system that is estimated to cost $300K.  An R&D effort is 
planned to investigate the use of a solid state rf power system.  The total power requirement is 
about 80 kW (for 19 mA average beam current, 10 nC circulating charge). 
 
Transport Lines 
 

Two transfer lines, the Linac-to-Booster (LtB) and the Booster-to-Storage Ring (BtS) will 
be designed, procured, and implemented by BNL.   

 
The 200-MeV LtB transport line begins at the end of the linac and ends with the Booster 

injection septum.  Two beam dumps at the end of the linac are also provided:  one in-line with 
the Linac and one after LtB B2 dipole that is used as part of an energy spectrometer line.   

 
The LtB lattice optics are in an advanced stage of design, providing sites for diagnostic 

instrumentation for characterizing beam and lattice parameters (emittance, energy spread, lattice 
functions, etc.) and for monitoring and controlling beam trajectory.  Magnet parameters and 
power supply requirements were specified.  Magnet alignment tolerances were derived based on 
the impact on beam capture efficiency in the Booster; the resulting tolerances are comfortable 
and easily achieved.  Six horizontal correctors, six vertical correctors, and three BPMs are 
proposed for beam orbit control.  Insertable screens are provided for beam profile and energy 
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spread measurements and to augment beam steering.  One current transformer is provided to 
measure injector efficiency and absolute charge per injection shot.    

 
Two safety components—a beam stopper and an interlocked B2 dipole magnet in the 

LtB—are planned to prevent Linac beam from entering the Booster tunnel, allowing personnel to 
enter the Booster enclosure while the Linac is operating.  An interlocked radiation monitor in the 
ring tunnel will ensure that safe dose rate levels are not exceeded during Booster tunnel access.   

 
The 3-GeV BtS transport line begins with the Booster extraction septum and ends with 

the Storage Ring injection septum.  The BtS lattice optics are in an advanced stage of design, 
providing a long achromatic section and dispersive sections that accommodate diagnostics for 
beam and lattice characterization (emittance, energy spread, lattice functions, etc.).  Magnet 
parameters and power supply requirements were specified.  Magnet alignment tolerances were 
derived based on the impact on beam capture efficiency in the ring; the resulting tolerances are 
comfortable and easily achieved.  BtS orbit correction will be accomplished with a system of six 
horizontal and vertical correctors and six BPMs.  Insertable screens and two synchrotron 
radiation monitors are provided for beam profile and energy spread measurements.  One current 
transformer is provided to measure injector efficiency and absolute charge per injection shot.    

 
Two safety components—a beam stopper and an interlocked dipole magnet in the BtS— 

are planned to prevent extracted booster beam from entering the storage ring tunnel, allowing 
personnel to enter the ring tunnel while the booster is operating.  An interlocked radiation monitor 
in the ring tunnel will ensure that safe dose rate levels are not exceeded during tunnel access.   
 
Booster Injection and Extraction Components 
 

Injection of the Linac beam into the Booster is accomplished using a pulsed septum magnet 
and a single pulsed kicker magnet for on-axis injection.  Magnet pulse widths are sufficiently wide 
and flat to support injecting a train of 150 bunches (approximately 300 ns) into the Booster.  The 
project team will explore the possibility of stacking a second bunch train on top of a first train 
injected >100 ms earlier to obtain more charge per injection cycle into the Storage Ring. 

 
Extraction from the Booster to the BtS transport line is accomplished using a system of 

four slow bump magnets that move the beam towards a pulsed septum magnet.  A pulsed kicker 
magnet is used to deflect the beam into the extraction septum at the appropriate time in the 
Booster energy ramp. 
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The Booster injection septum magnet has a 1-m laminated steel core operating at  
933 gauss at the peak of a 75-μs half-sine wave pulse produced by a 1200-A, 80-V (peak), Silicon-
Controlled Rectifier (SCR) capacitor discharge power supply.  The 30-cm ferrite injection kicker 
magnet operates at 200 gauss during the 300-ns flat-top of a pulse produced by 450-A, 5400-V, 
thyratron-controlled transmission line pulser.  The pulse rise- and fall-times are 100-ns.   

 
Each of the four slow extraction bump magnets has a 20-cm laminated steel core 

operating at 4000 gauss at the peak of a 1-ms, half-sine wave pulse produced by a 400-A, 300-V 
SCR-controlled capacitor discharge power supply.  The extractor kicker is 1-m ferrite magnet 
operating at 500 gauss during the 300-ns flat-top of a 1000-A, 20-kV pulse produced by a 
thyratron-controlled transmission line pulser.  The pulse rise- and fall-times are <200 ns.  The 
extraction septum has a 1.75-m laminated steel core operating at 8000 gauss at the peak of a 60-
us half-sine pulse produced by a 10000-A, 1500-V SCR-controlled capacitor discharge pulser.   

 
The Booster injection and extraction kickers and their power supplies are to be included 

in the Booster procurement contract.  Value engineering studies for Booster injection and 
extraction components are discussed in the next section. 
 
Storage Ring Injection Components and Studies 
 

Injection into the storage ring is accomplished with the ring septum system (thick and 
thin septum magnets), four pulsed stored beam kicker magnets, and two additional pulsed 
horizontal and two pulsed vertical corrector magnets to reduce residual orbit transient amplitude 
from an imperfectly closed stored beam bump.  The ring injection kickers, pulsed correctors and 
their power supplies are to be purchased from an outside vendor in a separate contract.     

 
The thick septum magnet has a 1.8-m long laminated steel core operating at 8300 gauss at 

the peak of a 50-μs full sine wave pulse produced by a 10000-A, 1900-V SCR or thyratron-
controlled capacitor discharge pulser.  The thin septum magnet has 2-m long laminated steel core 
operating at 4000 gauss at the peak of a 50-μs full sine pulse produced by a 5000-A, 2100-V 
SCR or thyratron-controlled capacitor discharge pulser.  Each of the four kickers is a 50-cm 
ferrite magnet operating at 1570 gauss at the peak of a 5-μs half-sine pulse produced by a 2900-
A, 3000-V SCR or thyratron-controlled capacitor discharge pulser.  Each kick corrector is a 20-
cm ferrite magnet operating at 400 gauss at the peak of a 5-μs half-sine pulse.  The kick corrector 
pulses are produced by 750/1900-A, 310/150-V SCR or thyratron-controlled capacitor discharge 
pulsers.  Coated ceramic vacuum chambers are planned in the baseline design for all pulsed 
injection magnets.  All pulsed magnets are designed to be operated with a 1-Hz repetition rate. 
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A value engineering (VE) study is ongoing to investigate pulsed magnet and power 
supply implementations for both the Booster and Storage Ring.  These include septum magnet 
configurations, effects of errors, effectiveness of correction windings, feasibility of two-plane 
corrector windings on the same yoke, algorithms for correction of injection transients, and 
consideration of lengthening the injection bump to 30 µsec, and the possibility of using solid-
state pulsers.  The project engineers are proposing to implement a pulsed magnet laboratory to 
provide the capability for prototyping pulsed elements, evaluating ferrite material properties, 
measuring pulsed magnet fields and verifying pulsed element performance. 

 
Storage ring injection studies were conducted to determine sensitivity of capture 

efficiency to pulsed magnet amplitude and timing jitter, septum leakage field, injection orbit and 
energy mis-match errors, and injected beam emittance.  Device amplitude jitter on the order of 
0.2 percent root mean square and timing errors on the order of one percent of the 5-μs pulsed 
magnet waveform widths (50 ns), realistic septum leakage fields, energy error of 0.5 percent, 
injection orbit errors of 1 mm/0.2 mrad horizontally and 0.25 mm/0.08 mrad vertically, and a 
booster emittance of up to 100 nm-rad are tolerable assuming a 9-mm separation between 
injected and stored beam.  Realistic errors on storage ring magnet and field and alignment errors 
were included.  The achievable tolerances for these parameters should be better than modeled, 
resulting in a simulated 99.8 percent capture efficiency. 

 
First-turn BPMs with 50-μm resolution (at 7.3 nC), an integrating current monitor, and an 

insertable fluorescent screen near the septum are provided in the storage ring to monitor and 
control injected beam properties.  The screen can be positioned to see the injected beam as it 
enters the ring, and repositioned to see the beam after the first turn.    
 
Mechanical Systems 
 

Vacuum systems for the injection system are a combination of outside procurements and 
in-house design.  Where a turn-key system is being procured, a vacuum specification will be 
specified by NSLS-II and the vendor given responsibility for the design.  The final vacuum 
engineering design for these procurements will be reviewed and approved by the NSLS-II 
vacuum group.  The vacuum group will also specify the type of controller and controls interface 
that must be used in order to maintain compatibility across the project.   

 
The vacuum system for the booster rf and the transfer lines for the linac to booster and 

the booster to ring are designed in-house and a full cost breakdown was prepared for each.  
Installation of these systems is covered in WBS 1.3.3.5.3 and again a full cost breakdown was 
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prepared.  These systems are less complex than required in the storage ring and consequently are 
relatively low risk using standard off-the-shelf components.  The total direct cost (unburdened) 
for these systems including installation is approximately $750K.    

 
The DOE 10 CFR 851 mandate is now in place defining vacuum systems as pressure 

systems invoking the ASME pressure vessel code, Section 8, due to the risk of over-
pressurization during bleed-up.  BNL, in conjunction with other accelerator laboratories, 
participated in a workshop to review and address the issue.  Consensus from the workshop team 
was that the use of ASME certified burst disks in each vacuum section is acceptable.  Further 
meetings are planned to develop ES&H requirements, design, analysis, fabrication, inspection, 
etc., for future vacuum vessels.  The injection system magnets are a combination of outside 
procurements and in-house design. 

 
Vendors of turn-key systems such as the linac and booster will be given a specification 

by the NSLS-II magnet team and the vendor will have responsibility for the magnet designs, 
manufacture, measurement and delivery.  The final magnet engineering design for these 
procurements will be reviewed and approved by the NSLS-II magnet group prior to manufacture 
of a first article.  Installation of the linac and booster will be carried out by the vendor with 
oversight by NSLS-II staff.   

 
The magnets for the linac to booster transport line and the booster to storage ring are 

designed in-house and a full cost breakdown has been prepared for each.  The linac to booster 
WBS includes 3 dipoles, 12 quadrupoles and 8 correctors, the cost of the magnets and hardware 
to support them, as well as labor and magnet preparation prior to installation.  The booster to 
storage ring WBS includes 4 dipoles, 14 quadrupoles and 12 correctors, cost of magnets, labor 
and magnet preparation.  Installation of the transport lines is covered under WBS 1.03.03.05.08 
and is the responsibility of the project and again a full cost breakdown was prepared.   

 
Process water consisting of chilled water and tower water for the linac, booster, and 

transport lines will be supplied from the central hub to the injector support building.  Chilled and 
tower water will be supplied at 77°F @ ±1°F and ~86°F respectively with a minimum resistivity 
specified at 1 MΩ-cm.  Thermal protection of components is provided by Proteus flow sensors and 
Klixons.  The linac will be installed with its own temperature regulated system requiring site 
process water as the heat sink.  The booster will be supplied from the vendor with a manifold 
system and will require hook-up to NSLS-II chilled water.  The booster will require its own closed 
loop system.  The heat loads for the linac and booster are 100kW and 500kW respectively. 
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Schedule 
 

The Booster is on the critical path due to a later start in procurement and installation to 
match the funding profile.  There is built-in contingency in the schedule between the completion 
of booster procurement and the beginning of installation. 

 
Readiness reviews are a separate scheduled activity, one for linac, one for booster, and 

one for the storage ring. 
 
Installation 
 

The linac and booster are both being contracted as complete and largely complete (except 
for booster rf and all transfer lines) systems to be installed by the vendor.  Electrical power for 
each are provided at electrical panels as required, with the contractor connecting his equipment 
to these panels.  Cable trays are to be provided by BNL, and the contractor has the responsibility 
for cable pulls and terminations. 
 
2.2.2 Comments 

 
The Injector System preliminary design is technically sound and is likely to meet the 

performance expectations outlined in the Global Requirements Document.  The Injector System 
cost and schedule estimates are complete, reasonable, and ready to be baselined.  The Committee 
concludes that the Injector Systems are ready to proceed to CD-2. 

 
The Committee endorsed the approach of fixed-price, turn-key procurements of the linac  

and Booster systems.  The recent successful performance of similar turn-key systems at other 
synchrotron light facilities gives confidence that this approach will be successful and cost-effective.  
Based on recent experience, it is likely that these procurements will be with overseas vendors.   
The cost risk due to U.S. currency devaluation was identified and registered by the project.  

 
The bulk of the injector systems cost is contained in two large procurements (linac and 

booster).  These cost estimates are based on recent budgetary estimates from qualified vendors.  
One could anticipate a revised (upward) cost once the final scope and specifications are finalized 
and incorporated into a bid package and responded to by vendors.  The linac contingency is  
38 percent, reflecting potential cost increases of strategic materials and potential currency 
devaluation on an overseas procurement.  The Booster contingency is 27 percent.  The 
Committee judged that this level of contingency may not be sufficient given the potential 
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exposure to exchange rates, cost increases for raw materials and increased cost of the final bid 
package.  The Committee suggested that the contingency be increased to a level of 
approximately 35 percent, which would increase contingency by approximately $1 million.  

 
Additional vendors are being pursued and developed for the booster procurement.  The 

Committee encouraged continued development of vendors for genuine competition in the booster 
procurement.  Booster spares are not yet included in the project spares list, nor are they included 
in the budgetary estimate. 
 
Linac 
 

The specification for charge delivered from the linac (15nC) is larger than that obtained in 
recent linacs of similar design.  The linac output energy spread requirement of 0.5 percent can be 
met with proper beam loading compensation (similar to a scheme used at SOLEIL and ALBA).   

 
Beam loading of the buncher cavities may affect capture of charge by the linac, leading to 

non-uniform bunch filling.  This loading should be modeled to determine required buncher 
power or to allow other means of compensating for this buncher loading such as timing changes 
of the electron gun. 

 
The Committee suggested investigating other possible linac vendors, including those in the 

U.S.  Since the linac is a long-lead procurement with potential schedule impact, it is beneficial to 
work aggressively with the potential vendors on the preliminary design and delivery schedule. 

 
The Committee suggested augmenting the diagnostics package for the linac, including 

BPM after each tank.  Dedicated beam current monitors are not yet specified for beam 
containment safety functions.  It will be important to include dedicated current monitors serving 
a safety function as required.   

 
The Committee concurred with the Linac Design Team on the need to conduct linac 

front-end R&D to address the production of 15 nC charge and to study and optimize the 
generation of variable bunch patterns. 
 
Booster 
 

It is critical to carefully prepare the Booster Requirements and Specifications for 
procurement.  Careful consideration must be given for inclusion of NRTL requirements, 
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provision for full drawing packages, utilization of project-wide standards for controls, water 
fittings, power supply interfaces and so forth.  The Booster should be specified with the 
capability of 150 MeV injection energy to make use of the linac flexibility. 

 
In some injection scenarios, it may be desirable to stack beam at injection energy in the 

booster.  This is a subject of R&D, and has implications for booster injection, and requires 
detailed modeling to assess the viability.   

 
The Booster cavities are PETRA-type cavities used by DESY and should pose no risk.  

The price is right ($0).  The commercial UHF TV transmitters are available from multiple 
vendors and are extremely reliable in the rf power range of 100 kW with good efficiency. 

 
An IOT to power two PETRA 5-cell cavities and compensating for beam loading effect 

may be reaching the IOT performance limit.  The Committee endorsed the project’s 
consideration of the feasibility of using one PETRA 7-cell cavity as an alternative. 

 
The LLRF for the injector booster is part of a global LLRF package for the Storage Ring 

and is being developed and designed collaboratively.  The Committee encouraged the project 
team to develop a set of realistic specifications based on the booster performance requirements.  
The Committee also encouraged the project team to tap into the BNL Detector Group, which has 
significant experience on digital control system design and Field Programmable Gate Array. 

 
The interface between rf and Controls is crucial during the initial design phase.  The 

Committee judged that this has yet to be clearly defined and specific tasks responsibilities agreed 
and accepted. 
 
Transport Lines and Ring Injection 
 

The design of the BtS and ring injection straight section is in an advanced state and 
provides an adequate base for estimating cost and schedule. 

 
The project team should clarify the design energy specification and required operating 

margin for the BtS and ring injection components (e.g., 3.1 GeV + five percent margin, 3.0 GeV 
+ ten percent margin, etc.). 

 
Top-off injection may require enhanced diagnostics and devices to establish and maintain 

injection beam quality.  BPMs in the BtS should be strategically positioned to establish and 
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maintain beam orbit and launch trajectory using feedback.  Consider adding a seventh BPM just 
after B3B in the BtS so that the injection launch trajectory before the thick septum can be 
maintained with feedback.  A launch trajectory feedback system using two BPMs in the straight 
section close to the ring septum would be a useful addition.  

 
A beam stopper with integrated profile screen, close to the thin septum, may prove to be 

valuable for tuning up the injection beam prior to top-off injection.  The Committee suggested 
considering the addition of an eighth BPM and a beam stopper between the thick and thin septum 
for top-off injection beam tuning prior to actual injection to the ring.  While these measures may 
not be absolutely necessary for the presently defined ring dynamic aperture (which is 
comfortable for relatively relaxed injected beam parameter tolerances), they may prove to be 
valuable for future ring lattice developments having reduced dynamic aperture.  

 
Top off injection studies aimed at safety evaluation represent a significant effort that has 

not yet begun. 
 
The effort to simplify pulsed magnet systems, particularly by using a Direct Current (DC) 

thick septum and increasing bump magnet and associated corrector magnet pulse widths, is 
endorsed.  The former would simplify the thick septum chamber design, and the latter would 
permit all four bump magnets to be connected in series, eliminating pulse width variations 
between bump magnets.  On the other hand, the series-connected bump system would complicate 
the ability to adjust individual amplitudes for bump closure. 

 
The Committee suggested that the team consider solid state pulsers for pulsed magnets as 

opposed to thryatron pulsers.  This will potentially provide improved operational reliability and 
performance. 

 
The team should consider two mechanical safety beam stoppers in the BtS, as opposed to 

one mechanical stopper and one redundantly interlocked power supply with its associated beam 
dump.  There could be some cost savings.   

 
All of the pulsed magnets used in the Injector Systems are of conventional designs and are 

not challenging the state-of-the-art.  The power supplies are fairly conventional as well.  Ceramic 
chambers larger than 1 m may be difficult to fabricate as few vendors have this capability.   
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Mechanical Systems 
 

A drill down to WBS Level 6 was carried out in the linac to booster (1.03.03.03.01.03) 
and booster to ring (1.03.03.03.02.03) areas.  In both cases there is detailed cost information 
where one can review a Level 6 cost and details report that includes engineering, designer, and 
technician labor.  To probe below the Level 6 the cost account manager (CAM) presented his 
personal files and spreadsheets, which again were well organized and thorough.  Costs are 
estimated using several criteria including catalogue price, historical cost, professional judgment 
and vendor quote.   

 
Staffing of the vacuum team, which at present is four FTEs, is low; it needs to increase to 

approximately 15 in 2009.  There are no obvious issues with the schedule assuming the staff can 
be increased in a timely manner. 

 
A drill down to WBS Level 6 was carried out in the linac to booster ring transport magnets 

(1.03.03.03.01.01) and booster ring to storage ring transport magnets (1.03.03.03.02.01).  In both 
cases one can review a Level 6 cost and details report that includes scientist, mechanical and 
electrical engineering, mechanical designer, technical/ electrical technician labor and travel for 
vendor visits and reviews.  Labor hours basis of estimate (BOE) are based on professional 
judgment and magnet manufacturing costs are vendor estimates.  Estimates reviewed were 
thorough and appeared sound. 

 
There seems to be sufficient engineering support, many of whom are matrixed but there 

is a concern regarding a lack of designers.  If this is really an issue the project could potentially 
make use of the talent within BNL that worked on the SNS accelerator design. 

 
These systems are all standard practice in accelerators and should create few problems.  

Committee discussion included hose material, types of fittings, flowmeters, etc., and whether 
there are standards for this type of equipment on the project.  It is important that vendors know 
what the interface equipment is prior to bid to maintain compatibility with other water systems. 
 
Installation 
 

Safety issues during installation must be watched closely, as the vendor will have direct 
oversight of the installation personnel.  Close coordination with other installation efforts is 
needed.  Cabling and equipment should meet all required US and DOE standards and should be 
approved by BNL.  It would be useful to specify in the turn-key contracts that all electrical 
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equipment be Nationally Recognized Testing Laboratory approved to prevent surprises when the 
equipment arrives and to eliminate the need for BNL engineers to approve each piece of 
equipment before operation. 

 
The installation of these systems is covered in WBS 1.3.3.5.3.  A drill down of this WBS 

revealed that the costs consists of some engineering but mostly technician effort.  The 
installation costs captured vacuum chambers, bellows, pumps, gauges and controllers, as well as 
termination of all instrument cables for both the linac-to-booster and booster-to-storage ring 
beam transport lines.  The cost is based on professional judgment, which for these types of 
activities is valid bearing in mind the experience of the CAM. 

 
Project staff for overall injector installation including oversight for vendor installations is 

covered in WBS 1.03.03.05 and contains funding for ten FTEs.  The installation costs capture 
labor for technicians, survey and alignment, utilities and power, and vacuum hook-up.  Estimates 
are based on professional judgment and the total allocated cost seems reasonable bearing in mind 
a large portion of the installation is covered by the vendor equipment installation. 

   
The vendor installation estimates were presented; these seemed light but the Committee 

was informed that the costs are based on previous recent installations by the vendors of similar 
equipment.  

 
The Committee judged that construction of an “Injector Control Room” is beneficial not 

only during the initial turn-on and commissioning of the injector but also during operation and 
troubleshooting of injector-specific systems. 

 
The Global Parameter list contains high-level system parameters, as well as the details of 

the Booster magnetic lattice.  The inclusion of the lattice details in the parameter list is a good 
practice.  The Committe suggested expanding the Global Parameter list to include other key 
design parameters such as alignment and power supply tolerances, parts counts, etc.  

 
The Startup Test Plan is a very high-level document, outlining the basic approach.  The 

plan will need further development to become a useful testing and commissioning document.  
 

2.2.3 Recommendations 
 

1. Augment the linac and transfer line diagnostics packages to include additional BPMs 
for topoff injection monitoring and control in the final design. 
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2. Consider incorporating a beam stopper near the injection septum for topoff injection 
tuning in the final design. 
 

3. Reconsider the booster procurement contingency given the potential for increased 
cost once the final bid package is prepared.  
 

4. Approve performance baseline and CD-2. 
 

2.3 Storage Ring 
 
2.3.1 Findings 

 
The storage ring designed has evolved since the December 2006 DOE review, with a 

lattice that is 792 meters in circumference; consists of 30 double bend achromats and 30 straight 
sections (15 long and 15 short).  The straight sections are longer than they were at the time of 
CD-1; the long high β straight sections are now 9.3 m (were 8 m) and the short straight sections 
are 6.6 m (were 5 m).  Thirty-one bending magnet like ports (X-rays created by three pole 
wigglers) are made available in this lattice.  There are also four large gap bending magnet ports 
for far-IR beamlines. 

 
The Committee was shown three performance metrics for operation of the Storage Ring 

(Table 2-1).  These are “Design Goal” performance; the “Baseline Configuration”, and the machine 
performance at CD-4.  The distinction between these three is that the CD-4 performance must be 
realized for project completion; the “Baseline Configuration” performance must be achieved with 
hardware procured within the project, and the Design Goal performance is considered an upgrade 
(not to be precluded in the present design) but will not be discussed further in Section 2.3 unless 
specifically noted.  The Committee will address the “Baseline Configuration”. 

 
Table 2-1.     Performance Metrics for Operation of the Storage Ring 

 
 

Parameter Design  
Goal 

Baseline  
Configuration 

CD-4  
Criteria 

Beam Energy [GeV] 3 3 3 
Beam Current [mA] 500 300 25 

Beam Emittance [nm] 0.6 1.1 2 
Active Beamlines >58 6 2 

Number of rf Cavities 4 2 1 
Number of rf Stations 4 1 1 
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The Committee noted that 2nm is not a CD-4 criterion, but is the expected performance 
of the bare [no wiggler] lattice.  The design approach taken was to use a “robust lattice” with a 
reasonable dynamic aperture.  Various parametric studies were completed resulting in the choice 
of 30 cells, a dipole magnet bending radius of 25 meters, and the use of damping wigglers to 
achieve the extremely low emittance.  The lattice, without the damping wiggler has a natural 
emittance of 2.1 nm-rad. The project baseline includes six 3.5-m damping wigglers resulting in 
the emittance of approximately 1 nm-rad. 

 
The scope and cost of the work addressed in this section are shown in Table 2-2 (costs 

are burdened and escalated):  
 

Table 2-2.     Scope and Cost of Ring System 
 

WBS  Description Cost in K$ Contingency 
   K$ %

1.03.01 Accelerator Systems Management 5,251 0 0
1.03.04 Storage Ring 135,174 38,735 29
1.03.06 Accelerator Safety Systems 4,230 1,419 34
1.03.07 Insertion Devices 22,706 13,580 60
1.03.08 Accelerator Fabrication Facilities 4,585 1,322 29

 
 
Scope contingency of $12.4 million (damping wigglers, power supplies, and spare rf 

cavity) was identified and presented at the review. 
 
Schedule 
 

There are 478 activities in the Storage Ring schedule (1.03.04), where many items are 
procured in industry.  There are 75 Accelerator Systems R&D activities (1.02.01) and 113 
Accelerator Systems - Pre Ops (1.06.02) activities.  Civil construction and Storage Ring 
installation occur concurrently in the ring.  There is one month of contingency from beneficial 
occupancy of a Pendent to start of installation within that pendent.  Some final key design 
reviews are in the schedule.  Accelerator commissioning is on the critical path after May 2013.  
This is due to the funding profile, which delayed completion of insertion devices.  There is one 
year of contingency from the “storage ring commissioning complete” to CD-4. 
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rf 
 

The project plans to purchase SRF cavity modules.  The cavities are based on either CESR-
B SCRF cavities or KEK-B SCRF Cavities.  A vendor was identified and has received quotation 
for three 500-MHz cavities in assembled modules.  The project is evaluating both options.  Only 
one cavity is in the baseline design for 300 mA operation using three damping wigglers.  To meet 
the ultimate design goal parameters requires four cavities in two straight sections. 

 
The rf transmitter for the storage ring SCRF cavity is a 310-kW klystron with pulse step 

modulator power supply.  These klystrons are commercially available.  The project is also 
considering combining several IOTs as an alternative rf transmitter.  R&D is being considered to 
develop solid state amplifier as an additional alternative solution. 

 
The project plans to use a digital LLRF system for the storage ring cavity field amplitude 

and phase control. 
 
The project plans to install a passive SCRF Landau cavity to provide margin on the 

dynamic aperture and potentially low beam lifetime.  The baseline cavity is Super3HC-type 
cavity developed by SLS/ELECTRA/CEA-Saclay-CERN collaboration.  This design meets 
baseline requirements. 

 
The 4.4K rf cryogenic system is a 900-W nearly turn-key system. Initial power load for 

the baseline design only requires approximately 350 W. 
 
Cryogenics 
 

The 900W, 4.4K cryogenics plant is sized to support the eventual build-out of four rf 
cavities and 2 superconducting Landau cavities.  However the baseline scope includes the 
distribution system to support only one rf straight.  The plant is specified to support loads from 
380W to 820W depending on the number of cavities installed.  Heat loads are based on existing 
systems at Cornell and other light sources.  The project is working with a consultant and industry 
to arrive at a design that fulfills its requirements.  In general the refrigerator portion of the plant 
(compressors, coldbox, and dewar) will be engineered and designed by industry with BNL 
responsible for plant controls, gas storage, transfer line, and interconnection design and field 
fabrication.  The costs are based on vendor quotes with the total for the refrigerator costing 
approximately $2.8 million and the BNL portion including installation labor totaling 
approximately $1.8 million.  Contingency is at 40 percent, which represents uncertainties of 
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dealing with 10CFR851 requirements for pressure systems.  A spare compressor and turbine set 
are included as spares.  The compressor will be an installed spare for a rapid switch in case of 
failure of the primary or for maintenance purposes. 

 
Utilities such as power, water, and the building are costed within other accelerator 

systems.  Backup power is provided only for the recovery compressor.  It is envisioned that 
commissioning will be a joint effort between the vendor and BNL.  At least three reviews of the 
anticipated design have been held, two involving internal expertise and the last one involving 
outside resources.  It is anticipated that further detailed reviews will be held with other experts in 
the field before orders are placed. 
 
Power Supplies 
 

There are 831 magnet power supplies required for the project.  The stability, accuracy 
and bandwidth of each of these supplies are as specified by the physics group.  While these 
supplies have relatively moderate long-term stability requirements (25-100 ppm), short-term 
accuracy is high, especially for fast (100-1000 Hz bandwidth), bipolar correctors (1-4 ppm).  The 
corrector supplies are all under 1 kW.  The other power supplies (except for the main dipole 
supply) all range between 1-20 kW, with a maximum output of 220 A.  The main ring dipole 
supply is specified as 1200 V, 450 A.  All power supplies have at least a 20 percent current (and 
voltage) margin. 

 
The main ring dipole supply is envisioned as a 12 pulse, water-cooled SCR supply with 

passive filtration. Direct current current transducers (DCCT) are used for feedback.  A second 
DCCT is used for readback.  The other unipolar supplies will use air-cooled, commercial switch 
mode supplies, either individual units or multiple paralleled units with DCCT feedback and 
readback.  The design philosophy for the corrector supplies are either air-cooled, bipolar switch 
mode supplies or linear amplifiers with DCCT feedback and readback.  All control interfaces are 
based on existing BNL hardware designs.  Controls are mounted close by the power supplies in 
each rack and are powered through Uninterruptible Power Supplies (UPS) units to filter line noise. 

 
The air-cooled power supplies are to be mounted in racks directly above the ring tunnel.  

These racks are sealed and have water to air heat exchangers to keep temperatures low and 
constant.  As most magnets are individually powered, cable runs are fairly short.  Only the main 
ring dipole magnet supply and the large aperture trim supply span the entire ring.  Sextupole 
supplies power magnets within each pentant. 
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An outside review of the power supply systems was held in August 2007.  The WBS 
element includes cables, installation, and the cost of transfer line power supplies.  An R&D effort 
is planned to prototype some power supplies and to test rack cooling system. 

 
All power supply and magnet leads are to be finger safe, reducing electrical hazards. 

 
Beam Diagnostics and Feedback Systems 
 

A full compliment of beam diagnostics was planned for the NSLS-II storage ring. 
Performance specifications reflect the demanding requirements for the very low emittance 
machine.  The BPM is central to the diagnostics and is consumes about half the cost of the WBS 
element.  There are sufficient pick-up electrodes (PUE) included in the baseline design, and 
BPM electronics will be provided for 188 PUEs.  The plan is to procure the BPM electronics 
from a vendor.  The feedback system was designed at the conceptual level.  Design reviews were 
held on this system and input has been incorporated into the planning. 

 
A number of very important additional diagnostics are included in the baseline scope: 

 
Photon BPMs  (4)  Beam position control in X-ray beamlines 
DC Current Transformer  (1)  Beam current, life-time measurement 
Fast Current Transformer  (1)  Fill pattern monitoring 
PUE & Stripline Sets (2)  Transverse feedback system and tune measurement 
P-i-n diode Loss Monitors (60)   Beam loss pattern 
Scintillation Loss Monitors (10)  Beam losses 
Fluorescent screen (1)  Injection position and profile measurement 
Streak-camera (1)  Bunch length and beam dynamics measurement 
FireWire Camera (1)  Transverse beam characteristics 
Emittance Monitor (1)  Transverse emittances measurement 
Pinhole Camer (1)  Transverse beam size, energy spread 
 

Storage Ring Magnets 
 

The NSLS-II Storage Ring has a baseline specification for 60 curved dipoles (two gaps), 
300 quadrupoles (two lengths), 300 sextupoles (two lengths), and 242 correctors.  Substantial 
design has gone into each magnet to define mounting support locations, coil designs that are 
defined by magnet lamination design (magnets split in half, not in quadrants), coil terminations, 
and magnetic design studies to name a few.  VE was performed to reduce cost of magnet systems 
resulting in six quadrupole “types” with different field specifications (reduced number of coils 
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per pole) that resulted in a savings of approximately $2 million.  NSLS-II is currently building a 
short (1-m long) curved dipole prototype to evaluate harmonics, due in late November. 

 
Prototypes are planned for each type of magnet prior to production by outside vendors.  

The SR magnets procurement will be a “build to specification” with “reference design”.  
Vendors will be used to fabricate prototypes that will result in pre-qualified vendors for the 
production phase.  Production magnets will go to multiple vendors (at least two). 
 
Vacuum Chambers 
 

The NSLS-II Storage Ring (SR) vacuum system is based on an aluminum extrusion 
similar to that used at the Advanced Photon Source (APS).  The SR lattice requires 60 bending 
chambers at a three-meter length and 90 multipole chambers of three different lengths and two 
types of chamber cross sections (approximately 200 total chambers).  Each chamber will have 
welded end plates with a bi-metal conflat flange to achieve the Ultra High Vacuum seal, BPM 
buttons bolted onto chamber via machined connections, and ports to install Synchrotron 
Radiation absorbers and photon beamlines. 

 
Ray tracing was completed to define absorber locations to ensure radiation does not strike 

the chamber wall anywhere along the chamber length resulting in 18 discrete absorbers per 
superperiod. 

 
Vacuum pumping is accomplished through use of approximately 700 meters of non-

evaporable getter strips mounted in ante-chamber, 500 l/s lump ion pumps under absorber 
locations, plus additional pumping through photon exit slots yielding an average pressure of <1 
nTorr in the beam channel.  The SR extruded vacuum chambers will be fabricated by the APS, 
including forming, machining, welding, and vacuum processing. 

 
Vacuum bakeout is done using hot water although alternatives are being considered. 

 
Supports 
 

The SR magnets and vacuum system will be installed on rigid girders that are secured to 
the tunnel floor.  The girders are a steel plate welded design approximately 4.8-m long x .8-m 
wide x .5-m high. 
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The multipole magnets are aligned on their girder using a vibrating wire technique to the 
±30µ magnet to magnet tolerance after the vacuum chamber was installed.  The vacuum 
chambers are supported from the girder via invar supports as needed to stabilize the BPMs.  The 
distance from the floor to beam centerline is 1.0 meters. 

 
The fully loaded girder is secured to the ring floor using eight two-inch diameter studs 

located equally along the girder length.  Calculations show this assembly to have a natural 
resonance greater than 58 Hz.  Alignment of the girder will be achieved through attachments of 
mechanical devices at the girder ends to provide precision adjustments and then removed after 
the girder is secured to the mounting studs. 
 
Electrical and Mechanical Utilities 
 

The electrical and mechanical utilities WBS is a combination of multiple WBS elements 
including rack enclosures (1.3.4.8.2.1), SR equipment cable trays (1.2.4.8.2.2), Injector utilities 
(1.3.3.4.2), SR process water (1.3.4.8.3.1), installation of SR electrical utilities (1.3.4.9.2), plus 
others.  The utilities are planned to be implemented by pendant to allow commissioning as the 
beneficial occupancy dates come due. 
 
Installation 
 

There are 166 total activities in the installation WBS 1.03.04.09.  The installation 
schedule was developed by individuals experienced with installation, communicating with 
interface entities.  Cable tray, power supply and instrumentation racks, and cable installation for 
SR components are covered in this WBS along with many other installation activities.  Costs for 
cables and connectors and cable termination are not included in installation.  Cable requirements 
come from the individual systems and are not yet fully collected. 

 
AC power is provided by conventional construction to panels in the Ring building.  The 

electrical group is responsible for providing power to all equipment from these panels to the racks 
or equipment.   This includes emergency power and UPS units.  While there is a large amount of 
emergency power available (500kVA), few technical systems are planned to be connected to this 
power.  UPS usage is largely only for controls and safety systems while emergency power is 
mainly for the cryo helium recovery compressor.  No vacuum systems are on emergency power 
(building systems on emergency power are handled by conventional construction). 
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Estimations of electrical power needs were tabulated and installation costing performed. 
 
Beneficial occupancy of a pentant (BOP) requirements were documented in conjunction 

with Civil Facilities.  This is important because civil work and ring installation occur 
simultaneously in the ring.  The ring installation time was stretched out due to the funding profile 
and thus later delivery of some devices.  Costs for covering exposed leads were included in order 
to allow integrated testing of systems while finishing the work in the final pentant. 

 
Alignment 
 

Baseline global alignment tolerances remain the same as CD-1 with +/- 3mm in the 
horizontal and vertical dimensions.  This is achievable with current industrial methods but must 
be carefully coordinated with the civil construction of the ring, as well as the stepwise 
installation of the storage ring.  Final tolerances will not be reached until the entire ring is 
completed and the control network can be closed around the ring. 

 
The intra-girder alignment tolerance goal for the multipole girders is 30um rms with 

50um rms acceptable.  An impressive and extensive R&D effort involving alignment of the 
multipole magnets using a vibrating wire technique has been ongoing for the past year.  The 
results are promising showing resolutions on the order of 10um or better.  Further bolt down tests 
were done to prove that it is possible to maintain that alignment when removing the precision 
magnet movers and anchoring the magnets with a simple threaded rod assembly.  This was 
shown to hold 10um positional accuracy.  The combination of these techniques promises to 
simplify the girder buildup requiring fewer specialized technicians and more generalists that can 
handle most of the required tasks.  Further material handling and thermal tests remain to be 
conducted to ensure that an acceptable level of alignment is maintained between final component 
alignment and installation of the girder in its final location.  The risk registry acknowledges that 
these techniques still need development to become a proven production method by assigning a 
contingency of 25 percent.  Girder to girder and dipole alignment tolerances remain at the 100um 
level, which are challenging but achievable with present technology. 

 
The alignment effort is costed in many different WBS elements since it is divided 

between accelerator systems rather than being grouped into a single service provider WBS.  
However, the effort to support alignment of all components from the global survey network to 
the individual component survey and alignment appears to be included in all areas.  Of particular 
interest will be the effort to interface with the injector and booster providers to arrive at a 
properly aligned installation of those systems.  The survey network was anticipated and will be 
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provided but the level of support to be provided by BNL will be dependent on who wins the 
contract.  Those costs will be included in the procurement prices. 
 
Insertion Devices 
 

The NSLS-II baseline includes seven insertion devices: 
 

• Three 90 mm period Damping Wiggler (DW90); 1.8T, 2 × 3.5-m long 
• Three 20mm period In-Vacuum Undulator (IVU):  1.81T, 3-m long 
• One 45mm period Elliptically-polarized undulator (EPU):   4.33T, 2 × 2-m long, 

canted by approximately 0.25 mrad 
 

NSLS-II plans to procure the insertion devices from industry based on designs developed 
in-house.  A Three-Pole Wiggler: 1.0T, 20-cm long will be designed and one is included in the 
project baseline in the instrumentation WBS.  Cost estimates for the insertion devices are based 
on vendor quotes or recent procurement history for similar devices by other synchrotron 
facilities. 
 

A Class 10000 clean room magnetic measurement facility will be constructed for field 
validation and tuning. 
 
Safety Systems 
 

NSLS-II will include an engineered Personal Protection System (PPS) to ensure that 
personnel are not exposed to prompt radiation in beamlines.  The PPS will monitor the safety 
devices in the beamline and provide for emergency shutdown in the event of a breach or failure.  
The baseline design is very similar to the systems in use at other synchrotron facilities.  All 
beamlines will have redundant bremsstrahlung shutters in the front-ends protected by water 
cooled photon absorbers.  Lead lined experimental hutches will include the search systems to 
ensure that no personnel are present during X-ray operations.  The PPS system will use devices 
designed to be fail-safe and will utilize two independent chains of Programmable Logiv 
Controllers and sensors.  The PPS will interface to the Accelerator PPS to remove the hazard by 
de-energizing the dipole power supply and eliminating the rf. 
 
Front-ends 
 

The NSLS-II includes front-ends for six beamlines:  two damping wigglers, three in-
vacuum undulator (U20), and one elliptically polarized undulator (EPU45).  A standard front-end 
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design is planned with a bending magnet photon shutter, fast and slow gate valves, an e-beam 
deflector, which prevents injected beam from accidentally entering the beamline during top-off 
operation, one or more fixed aperture photon masks, a photon shutter, two xbpms, a 
bremsstrahlung collimator, and a tungsten safety shutter.  Redundancy will be provided by the 
provision of redundant position switches for the moveable tungsten blocks providing a 
significant cost savings compared to dual safety shutters.  Individual front-ends will be 
customized, as necessary, with slits, Be windows, or differential pumps to meet the needs of 
users.  The power density from each of the radiation sources is less than the standard undulator A 
used at Argonne’s APS, consequently many of the APS designs will be adopted and modified for 
the specific needs of NSLS-II. 
 
Fabrication Facilities 
 

This section includes a WBS element for the buildup of facilities for:  vacuum, insertion 
device magnetic measurements, global survey and alignment, magnet supports, an rf structures 
laboratory and a pulse magnet test laboratory.  These represent the remaining efforts after R&D 
to complete these facilities to support ring construction.  The bulk of the work lies in the vacuum 
facility with the construction of “clean rooms”, welding, cleaning, and bake out stations.  There 
are other extensive efforts to outfit the facility that supports magnetic measurements, girder 
buildup, and alignment. 

 
Interfaces to Conventional and Experimental Facilities 
 

There are regular meetings between the civil facilities, experimental facilities, and 
accelerator integration managers, thus facilitating the overlap between these areas.  The 
personnel from the various facilities also attend each other’s divisional meeting as appropriate.  
Civil drawing packages are distributed to accelerator personnel and comments are collected and 
addressed.  A spreadsheet is used by the Interface Manger to keep track of comment status. 

 
A Requirements, Specifications, and Interfaces (RSI) concept is being implemented that 

establishes a relational database with tables for project-wide RSI information and can be queried 
to obtain information.  From this database, six beamline and one Experimental Facilities Utilities 
RSI Documents were drafted.  The NSLS-II Global Parameters List contains most parameters 
requirements (including vibration and temperature) and is approved by the Accelerator, 
Conventional, and Experimental Division Directors.  The Civil Facilities Functional 
Requirements Document was made available to the Committee and was quite detailed.  This 
document was signed by the integration managers for the various systems. 
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2.3.2 Comments 
 

The Committee found the preliminary design to be technically sound, and capable of 
delivering the baseline performance.  The SR components in general are not technically 
challenging.  The most technically challenging aspects of the Ring are related to component 
stability, and the tight alignment criteria.  The Committee saw evidence of an extensive R&D 
program (WBS 1.02.01) in place to address open technical issues and to explore areas where 
further cost savings can be realized. 

 
The cost estimate appeared to be credible to the Committee based on the information 

presented at the review.  The contingency is adequate, particularly since many designs are based 
on existing technology from other light sources.  The Committee noted that if the identified 
scope contingency is invoked, it would have serious impact on the performance and reliability of 
the accelerator. 

 
The schedule is credible for this scope of work.  Final design reviews of major systems 

(i.e., SR Instrumentation) should occur before procurement.  This is not explicitly stated in most 
cases in the schedule or WBS dictionary.  The task that covers this should state so in the WBS 
dictionary and it should be checked that appropriate resources/schedule time was allocated in 
that task.  Separate tasks should be listed for major design reviews. 

 
The management team is highly experienced and qualified.  However, the Committee 

was very concerned about the staffing level (as noted in all previous reviews), and the project’s 
ability to obtain the people they need.  The schedule could ultimately be impacted if the project 
is not able to staff up.  The Committee also noted there may not be available office space for the 
full level of projected staff. 

 
The project has done a commendable job of establishing systems to define interfaces, 

track design changes, track VE decisions, etc.  However, these systems are relatively new, and 
there is a substantial amount of technical information that remains to be put into these systems.  
The Requirements, Specifications, and Interfaces documents have a good level of detail and 
should be finalized and configuration managed appropriately. 

 
The Committee suggested including the document “Definition of Beneficial Occupancy 

of a Pentant (BOP)” in the “Civil Facilities Functional Requirements Document” such that there 
is a clear understanding of what is required for BOP. 
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The project has adequately responded to the recommendations from the December 2006 
DOE review. 
 
rf 
 

Cost estimates of Ring rf Systems looks conservative, including the LLRF.  The klystron 
is presently planned to be of a diode configuration.  The use of a mod-anode klystron would 
achieve better efficiency, especially at reduced beam currents.  This has to be weighed against 
the somewhat higher mod-anode tube and power supply cost and a more complex system.  IOTs 
offer even greater efficiency and cheaper, lower voltage power systems, but combining several 
tubes increases complexity and possibly overall costs. 

 
The KEK cavities have the advantage of being able to be powered to 400 kW.  This 

would allow the use of only three 400 kW klystrons rather than 4 310 kW kW klystons for a  
500 mA beam current, saving on rf upgrade system costs. 

 
Loss of power to the cryo system for the rf cavities may lead to long down times.  A 

study of this impact would be useful, and a cost benefit trade-off for a large (approximately 
300kW) emergency generator should be done. 
 
Power Supplies 
 

This is a well planned system and very advanced for this stage of the project.  Cost 
estimates are largely based on either commercial components or previously built equipment.  The 
use of air to water heat exchanger cooled racks has been used previously at BNL.  The decision 
to use dual DCCTs is wise, as failure of one unit is instantly detected by the other.  The choice of 
technology for each power system seems appropriate.  However, BNL may want to consider the 
use of a switch mode supply for the main ring supply as this would reduce filtering requirements.  

 
Schedule durations for some procurements may be tight; it would be wise to increase 

them 30-50 percent. 
 
On safety issues, the use of finger-safe leads is appropriate for this application.  This will 

reduce electrical hazards, and make access to the accelerator easier.  It is suggested that both AC 
and DC Lock Out Tag Out (LOTO) finger-safe test points be incorporated into each power supply 
to allow LOTO verification without cumbersome Personal Protective Equipment.  This may not be 
necessary for the low power supplies.  Also, it would be useful to arrange ac power distribution so 
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LOTO can be performed more easily by locking out just a few breakers that power just power 
supplies.  Most power supply components are NRTL approved—it would be useful that a 
requirement for NRTL approval be inserted in all large contracts to reduce the engineering time to 
qualify electrical systems for use.  This should be done project wide, as all electrical equipment 
needs to be qualified.  Additionally, the electrical group may want to qualify their designs with a 
NRTL.  This would provide a check of their work. 
 
Beam Diagnostics and Feedback Systems 
 

The Beam Diagnostics Group Leader is a recent hire so development in this area will 
proceed more rapidly.  However, the Committee judged that achieving adequate staffing in this 
area will be an issue. 

 
The Committee did not see evidence that the specifications for the diagnostic systems 

were based on formal specifications from the Accelerator Physics group.  This should be 
addressed before any further design work takes place. 

 
The NSLS-II team has incorporated most of the recommendations from the Technical 

Review of Instrumentation and Diagnostics held in August 2007. 
 
While their baseline plan provides instrumentation for six BPMs per cell (not including 

user BPMs in Insertion Device (ID) straight sections), there are other BPM pick-up electrode 
(PUE) assemblies in the cell that can be instrumented at a later date.  In particular, the team 
should consider providing instruments for the PUE assembly in the middle of the girder where 
the dispersion function is a maximum.  This PUE assembly should be relocated to be as close to 
the center of the cell as possible, between the two central quadrupoles, so that it can be used for 
lattice calibration and beam-based alignment using those quadrupoles. 

 
BPM resolution requirements are presently based on ten percent of the beam dimensions 

at the center of straight sections.  These requirements should be scaled to the actual β functions 
at BPM sites, most likely resulting in somewhat relaxed tolerances (since β functions are likely 
to be larger at the BPM sites). 

 
The separation between X-ray BPMs in the ID beamlines should be maximized to 

increase their photon beam trajectory stabilizing capability.  It may be possible to increase the 
present separation of 6 to 12-15 meters. 
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There are presently three proposed synchrotron radiation diagnostic beamlines:  an 
emittance monitor using dipole radiation and zone plate focusing optics, a pinhole camera using 
hard X-rays from a three pole wiggler (providing energy spread and transverse beam size 
measurement capability), and possibly an undulator-based diagnostic beamline (also providing 
energy spread, emittance, and momentum compaction measurement capability).  The latter 
beamline is not included in the baseline proposal, and might actually be a user beamline that can 
be used for diagnostic purposes on a shared basis.  It may be possible to eliminate one of these 
diagnostic beamlines (e.g., the dipole beamline might have a source point having dispersion for 
energy spread measurements, or the three pole wiggler might provide very high energy X-rays 
whose diffraction-limited vertical size resolution is sufficient for measuring the electron vertical 
beam size).  Other solutions that reduce the number of diagnostic beamlines might be possible. 

 
Feedback and feedforward systems are planned to stabilize orbit and beam size during ID 

gap changes.  Similar systems may be required to stabilize vertical betatron tune as well. 
 
A corrector noise level of 3 nrad was cited to achieve 0.1 um vertical orbit stability, 

implying 18-bit resolution for the 800-urad correctors.  The actual corrector resolution might be 
a factor of approximately 15 greater than this (square root of the number of correctors), or 
approximately four bits more than 18 (i.e., 22 bits).  This specification should be clarified:  has it  
accounted for the quantization noise from the approximate 200 correctors, and has it accounted 
for the corrector update rate (less bit resolution is needed for fast update rates because of vacuum 
chamber filtering). 
 
Magnets 
 

Cost estimates are shown at Level 5 of the WBS and contingencies of 25 percent are 
identified; cost estimates are based on the average of costs received from six vendors.  Thus the 
Committee found the estimates and contingency credible. 

 
The Committee noted the following with regard to the schedule for magnet production: 

the goal is to build to specification; a procurement to build a prototype will go to vendors with 
the build to specification statement and a reference design; the vendor decides how to proceed 
(use reference design or alter to their own specifications); then the vendor design will need to be 
approved by NSLS-II, then prototypes built, measured, shipped to NSLS-II, measured, verified, 
and accepted.  Then the bid process starts for production magnets with the same statement “build 
to specification” with “reference design”. 
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Supports 
 

The SR support girder appears to be well planned with adequate engineering and analysis 
completed, and prototype in fabrication to evaluate mechanical properties.  The design is simple, 
yet meets the needs to provide a stable platform to mount magnets and vacuum chamber. 
However, the Committee was somewhat concerned regarding the ability to realign magnet 
system, or girders, after initial installation in the tunnel is complete.  In the final configuration 
the magnets will have water connections and cables attached, the vacuum system will have 
bellows connected, the girders will have water manifolds attached, front-ends connected to exit 
ports, and the spacing between the girders is quite small.  When the Ring is complete and a 
network mapping is done it will be necessary to do final alignment moves, and since magnets 
cannot be moved on girders, it will be necessary to move girders.  The Committee questioned 
whether this is practical in the current configuration; namely if the initial installation fixture will 
work around all the installed hardware, and if the ability to access the mounting bolts to perform 
the necessary steps to move and position the girder to the 100µ tolerance is preserved.  Prototype 
testing should be done with the most realistic girder configuration possible to study alignment 
methods under real tunnel conditions. 

 
The Committee suggested that the project perform prototype studies on the girder support 

to determine, under the most realistic tunnel conditions possible, that it is possible to re-position 
a fully installed and integrated girder to the required tolerances.  Studies shall verify that the 
support method chosen in the baseline design will meet the performance specifications.  Studies 
need to be completed prior to final design review of production girders. 
 
Electrical and Mechanical Utilities 
 

The mechanical and electrical utilities seem to be well managed and it is recognized that 
some of the WBS elements were recently added to this cost account.  This is a large system and 
it needs to have a detailed documented path from the technical group component requirements to 
the final system design. 

 
The de-ionized water system to cool the magnets and vacuum absorbers, for instance, 

requires a specific flow and pressure to meet thermal cooling requirements and the sum of all 
these super period components plus overhead will yield the design flow needed in one pendant.  
The process water system gave cooling parameters in kW of cooling capacity but did not list 
flow in gallons per minute. 
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Installation 
 

The electrical group was tasked with assembling the cable data base, cable specifications 
and installation.  They are planning cabling using detailed cable runs with 3-D drawings showing 
tray and conduits.  This is an excellent effort.  Some groups have not specified their complete 
cable lists yet—these are needed for accurate cost estimates.  Each group is responsible for their 
own cable purchases—this maybe better done by the electrical group as they have experience in 
margins needed and can make group purchases to take advantage of quantity discounts. 

 
At this stage, it would be useful to decide on emergency power requirements on a global 

scale, to insure operability and availability of the accelerator. 
 
Alignment 
 

The contingency for magnet alignment with the vibrating wire technique is  
25 percent and is grouped into the general storage ring magnet risk category.  The Committee 
judged this should be higher.  However, it appears from the presentations that 50 um is 
acceptable (as opposed to the 30 um in the baseline) but makes the task of beam commissioning 
more difficult.  This could provide some scope contingency to work with. 
 
Insertion Devices 
 

Although funding profiles and staff workloads may drive the procurement of the insertion 
devices from vendors, it will be desirable, in the long-term, to develop in-house design 
capability.  The planned magnetic measurement facility will be necessary for this.  NSLS-II 
management is encouraged to develop staffing plans that provide adequate resources, perhaps on 
a matrixed basis, to accomplish this. 

 
NSLS-II should consider the possibility of developing a design for a variable gap 

damping wiggler.  Although it may not be necessary for early operations, the ability to 
compensate for high power undulators may be needed in the future. 

 
The Committee judged that there are a variety of reasons that the beamline height in the 

Insertion Device region should be increased.  Among the reasons are the greater design 
challenges posed by limited height and compatibility with devices from other facilities. 
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2.3.3 Recommendations 
 

1. Formalize and utilize the VE documentation process and the interface process. 
Present at the next mini-review. 

 
2. Resolve issue of beamline height in insertion device area with input from beamline, 

accelerator, and civil engineering personnel.  Document decision process.  Complete 
this by December 14, 2007. 

 
3. Consider including a design for a variable gap wiggler in the baseline.  Report 

decision at next review. 
 

4. Include system design reviews in the project schedule by next annual review. 
 

5. Recommend approval of CD-2. 
 
2.4 Experimental Facilities 
 
2.4.1 Findings 
 

The Experimental Facilities Division staff is charged with the specification, design, 
procurement, installation, and commissioning of the beamlines and experimental instrumentation 
of the NSLS-II project.  In addition, the division’s responsibilities include planning for future 
beamline development, development of R&D programs in support of the Experimental Facilities 
operations, and interactions with facility users.  

 
The present NSLS-II project scope requires that two beamlines be installed on the 

experimental floor ready to begin commissioning at CD-4.  The project scope also includes four 
additional beamlines for which procurement must be complete for CD-4.  The beamlines planned 
for the initial phase of development include a Nanoprobe beamline eventually capable of 
producing a 1 nm focus, an Inelastic Scattering beamline with an energy resolution goal of 0.1 
meV, both Soft and Hard X-ray Coherent beamlines, a Powder beamline and a X-ray Absorption 
Fine Structure beamline.  While it is planned that the first four of these beamlines are to be sited 
at undulator ports of the NSLS-II ring, utilizing the high brilliance and coherence of the source, 
construction of the last two beamlines is planned at damping wiggler ports of the ring to provide 
high-flux beamlines.  
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The Experiment Facilities Division of NSLS-II is funded at a level of $94.4 million  
(WBS 1.04).  In addition to the costs related to the construction of the initial six NSLS-II 
beamlines, this funding will pay for the Experimental Facilities management ($2.6 million,  
WBS 1.04.01) and costs for optics laboratories ($0.4 million, WBS 1.04.07).  A R&D program  
for Experimental Facilities funded at a level of $19.5 million (WBS 1.02.02) includes research 
programs for the development of X-ray optics to achieve the focusing of hard X-rays to a 1.0 nm 
spot size, a monochromator and analyzer design for an inelastic scattering beamline that can 
achieve 0.1 meV energy resolution, and a program in high heat load X-ray optics engineering.  

 
Outreach to users has started with the first NSLS-II user workshop held July 17-18, 2007; 

technique and science breakout sessions were held at this workshop and beamline specific 
workshops are in progress or planned for the near future.  Although the initial suite of beamlines 
was chosen by the project staff, beamline advisory teams for the project beamlines will be 
formed during 2008 and help the experimental facilities staff to refine the scientific mission and 
technical requirements for these beamlines.  Choices for future additional beamlines for the  
NSLS-II facility will be completed through a proposal system from beamline advisory teams to 
the Experimental Facilities Advisory committee.  Theses beamlines may include equipment or 
instruments to be moved from the NSLS facility. 
 
2.4.2 Comments 
 

Efforts have started to address the transition from NSLS-I to NSLS-II, including the 
transition of beamlines, as well as NSLS staff and users.  The transition team seems well aware 
of the benefits and pitfalls of re-using equipment and instruments from the present NSLS 
beamlines.  They have the opportunity to use NSLS-I to test some of the advanced vibration 
isolation, positioning, and thermal management solutions that are being proposed for NSLS-II 
and should be encouraged to take full advantage of those opportunities.  While the transition 
team has started to consider the transition of BNL staff from NSLS-I to NSLS-II, the plans for 
the transition of Participating Research Team (PRT) staff members in the new facility appear 
underdeveloped.  An early start in efforts to provide a clear career path to the present NSLS PRT 
staff is advised. 
  

Plans for utilities to be provided to NSLS-II beamlines are incomplete.  Needs, such as 
requirements for emergency power for devices such as cryocoolers, beamline computer systems 
and Versa Module Eurocard (VME) hardware although currently being assessed as part of the 
conventional facilities planning have not yet been addressed by the Experimental Facilities staff.  
It was not clear whether distributed gaseous Helium would be available to each station at NSLS-
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II.  This would seem to be advantageous, especially for those stations with multiple hutches that 
will need drift-pipe between stations.  A recycling system for He from cryostats may also be 
advantageous. 
  

Initial planning for how beamtime will be allocated at the facility is underway.  The 
Committee judged that a level of guaranteed access for beamline scientists is beneficial for the 
beamline, facility and career advancement of the scientists.  The amount of guaranteed beam 
time discussed, approximately five percent, should be sufficient in most cases but may vary  
depending on the particular scientist, technique or beamline. 

 
The Committee’s opinion was very positive toward the inclusion of increased office and 

laboratory space for beamlines in the initial scope of the project.  The Committee judged that the 
space planned is adequate for beamline staff and user operations of the first 12 sectors of NSLS-II 
beamlines. 
 
Microprobe Beamline 
 

The Committee was sensitive to issues of long-term beam stability (diurnal, seasonal) and 
hopes the beamline design will include approaches to addressing potential beam motion. 

 
The R&D program for 1nm focusing is at an appropriate level.  The Committee agreed 

with the projects identification of Multi-layer Laue Lenses (MLLs) and Kinoform Optics (an array 
of coherently interfering micro lenses) as the most promising optical devices to produce a 1 nm 
focus.  While the Committee was favorable with respect to the hire in this area, expanding the team 
for this effort should be a high priority for Experimental Facilities management.  This is 
particularly true for continued development of Kinoform optics, which shows considerable 
progress toward the goal of a 1 nm focal spot in initial experiments.  An R&D effort for nano-
positioning is also important.  While challenging, the proposed solutions seem achievable.  Given 
the schedule, there is sufficient time to achieve the above R&D goals.  The rest of the beamline 
design seems well-scoped, there is sufficient budget, schedule, and contingency. 
 
Coherent Hard X-ray Beamline 
 

The Committee was pleased by the decision to focus on the X-ray Photon Correlation 
Spectroscopy experiment as part of the initial six beamlines.  The high brightness of NSLS-II is 
ideally suited for this sort of experiment.  Given the requirement of high coherence, the choice of 
a horizontal first mirror followed by a water-cooled monochromator has the potential to 
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significantly reduce the level of beam coherence.  The Committee observed a hesitancy to use 
cryogenically cooled monochromators due to concerns over vibration.  Perhaps the high heat 
load R&D should include efforts to mitigate these concerns.  A cryogenically cooled 
monochromator would eliminate the need for a pre-mirror and, if sufficiently quiet, would 
preserve the source coherence.  There is sufficient time in the current schedule to further research 
these two options.  The proposed detector for the beamline will require aggressive R&D to be 
achieved.  Incorporating the above comments, the beamline design seems well-scoped and there 
is sufficient budget, schedule, and contingency for this portion of the project. 
 
Powder Beamline 
 

The Committee strongly agreed that the powder beamline should be cited on a damping 
wiggler beam port.  The heat-load management strategies proposed, as well as the beamline 
optics should provide a world-class facility for high-energy powder diffraction and pair 
distribution function (PDF) experiments.  The energy range goal for the beamline, 20-90 keV, is 
obtainable with the optics proposed.  Costs, schedules, and contingencies, as well as the 
beamline manpower proposed are consistent with the other beamlines and realistic.  Continued 
detector development for the curved 7000 element Si strip array detector is required to exploit 
the potential of this beamline to the ultimate extent. 
 
Inelastic 0.1 meV Beamline 
 

The X-ray optics concept presented for the 0.1 meV beamline appear to be progressing 
quickly.  The approach has already demonstrated success down to below 2.1 meV energy 
resolution.  With the R&D plan presented, it appears that this concept has the potential to 
produce 0.1 meV energy resolution with high efficiency.  The goals and milestones presented 
appear to be achievable and should lead to an energy resolution of 0.1 meV at the end of the 
R&D effort.  The Committee also agreed with efforts to pursue backup optical schemes should a 
major problem with the present approach is identified.  The Committee was favorable impressed 
by the hire in this area.  Costs, schedules, and contingencies, as well as the beamline staffing 
efforts are consistent with the other beamlines and realistic. 
 
XAS Beamline  
 

The Committee was not convinced that the engineering challenges connected with the heat 
load issues caused with citing the X-ray Absorption Spectroscopy (XAS) beamline at a damping 
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wiggler source can be sufficiently addressed by the High Heat Load R&D research program.  The 
Committee judged that separate beamlines, a less ambitious XAS beamline which covers the  
5-25 keV energy range cited at a three pole wiggler source and to a XAS beamline specialized in 
the 20-90 keV energy range would better serve the present NSLS XAS community and take 
advantage of the potential for high energy XAS experiments at a damping wiggler source.  

 
The optical scheme for the beamline requiring two separate monochromators is clumsy 

and should be avoided if possible.  This optical system, which would not be required if the two 
separate beamline approach were used and is a direct result of the extreme heat loads in the  
5-20 keV energy range. 
 
Soft X-ray Coherent Scattering and Imaging Beamline 
 

The Committee encouraged the Experimental Facilities Staff to define the science area(s) 
for the soft X-ray beamline.  It is not possible to build a fully optimized beamline if it is designed 
as a general-purpose beamline.  Defining the experimental science will establish the required 
resolving power, the kind of undulator (tandem vs. canted) and the desired quality of the optics.  

 
The Committee judged that the use of canted undulators and a high-speed chopper will 

provide a unique capability for magnetism research using magnetic circular dichroism experiments. 
 
The need for a longer period undulator for the development of future soft X-ray 

beamlines needs to be clearly communicated to the storage ring insertion device group.  Such a 
device may have serious implications for the final design of insertion device vacuum chambers 
related to its size and/or the need to address of heat load problem resulting from a high-field, 
long-period undulator. 

 
The Committee encouraged development of additional soft X-ray beamlines that could 

provide unique capabilities such as measurement of low energy excitations, as well as 
momentum information for the understanding of emergent phenomena in strongly correlated 
electron systems.  This may require development of very high-energy resolution angle-resolved 
photoemission spectroscopy and/or q-resolved resonant inelastic scattering spectroscopy.  Both 
techniques could benefit from high brightness of NSLS-II source.  Furthermore, it is important to 
seriously look into the opportunity for development of a facility that could benefit from better 
timing resolution available for carrying out time-resolved experiments. 
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At the present level of definition for the beamline, costs, schedules, and contingencies, as 
well as the beamline staffing efforts are consistent with the other beamlines and realistic. 
 
Detectors 
 

In addition to the detectors associated with the individual beamlines, the Committee 
judged that, in general, combining the high brightness of the NSLS-II source with the use of next 
generation of detectors will provide opportunities for new classes of experiments that were not 
feasible in the past.  BNL detector development efforts have already demonstrated the use of a 
silicon strip (one dimensional) detector for highly efficient acquisition of diffraction data at 
NSLS and an improved version of the strip detector is planned for use at the powder diffraction 
beamline.  A unique opportunity exists for the development of a 2D multichannel (106) pixel 
detector with timing resolution down to submicrosecond.  Availability of such a detector would 
not only provide three order of magnitude better statistics (as compared to presently used single 
channel detector for high speed detection) but would also allow time correlation spectroscopy to 
be carried out for study of magnetization dynamics or charge dynamics in strongly correlated 
electron systems.  The Committee strongly supports BNL proposals in this area since this 
development effort will facilitate a new class of experiments that are presently not possible or 
very difficult to carry out.  A successful effort will be beneficial not only for NSLS-II but would 
also be of great utility at other SR facilities. 
 
2.4.3 Recommendations 
 

1. Consider reprogramming the resources designated for the present XAS beamline to 
both a XAS beamline with a 5-20 keV energy range on a three-pole wiggler source 
and a high-energy XAS beamline on a damping wiggler source. 

 
 2. Assess the impact on beam coherence of the choice of high heat-load mirror plus 

water-cooled monochromator vs. cryocooled monochromator without pre-mirror for 
the Coherent Hard X-ray beamline.  

 
3. Consider funding improved, world leading metrology capabilities to preserve the 

NSLS-II brilliance for high-resolution soft X-ray beamlines and ID beamlines with 
mirror optics. The addition of this laboratory should considerably reduce project risk 
and possibly contingency on a number of key beamline optics. 

 
4. Experimental facilities meets the requirements to proceed to CD-2. 
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2.5 Control Systems 
 
 The Committee was pleased to note that the WBS structure as it relates to Controls has 
been considerably rationalized since the December 2006 DOE review.  As recommended last 
year, there is now a clear map between the Controls WBS element and the OBS unit that will 
execute the work. Only activities relating to the Control System are now found in WBS 1.03.05, 
a clear improvement over the random collection of activities that had been included in WBS 1.7, 
“Global Systems,” a year ago. The issue now, however, is that many activities traditionally 
included in the scope of the Controls Group were relegated to other WBS elements, and many 
subsystems are planned to be delivered with their own control systems that will have to be 
integrated.  A plan is required to assure that that integration is facilitated.  Notwithstanding these 
concerns, the Committee felt that the Preliminary Design is technically sound, conservative, will 
meet required performance expectations, and is ready to proceed to CD-2. 
 
2.5.1 Findings and Comments 
 
Cost, Schedule, and Staffing 
 

The Committee noted that the cost of the control systems included in WBS 1.03.05 is 
approximately seven percent of the cost of the technical systems included under WBS 1.03 – 
Accelerator Systems.  This is at the low end of the range suggested by standard “rules of thumb”; 
however, that is likely because unlike most definitions of Controls scope, and with only a few 
exceptions, the NSLS-II model does not include any equipment or software closer to the machine 
than the backplane of a VME crate or Programmable Logic Controllers (PLC) communications 
interface.  No I/O modules; no cables, connectors, terminations or cable pulls; no controllers; no 
PLCs or PLC programming.  Cable costs are distributed among the subsystems.  The electrical 
group approves, but does not purchase, cables.  This cost distribution makes it difficult to track all 
the costs related to a signal (the Committee could not find cable termination costs, for example, 
although they could well be there).  The Committee was concerned that some scope might have 
been omitted for that reason.  

 
Assuming that all of these components are indeed accounted for elsewhere, the cost 

estimate is reasonable.  A few items, amounting to approximately $1 million, were found to be 
missing from the estimate, and these should be added.  (One system administrator for five years 
($425K); timing system transition modules ($50K); additional servers ($300K); missing BLM 
electronics ($125K)).  The estimated contingency of 28 percent should be adequate, although the 
Committee would not like to see less at this stage. 
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The overall NSLS-II schedule was stretched out somewhat to meet an externally-imposed 
funding profile and this has resulted in a fairly comfortable schedule for controls.  Nonetheless 
failure to meet the staffing profile could put the schedule at risk.  In addition, the team should be 
aware that the control system is often required for early tests (of other subsystems) that do not 
necessarily appear on the schedule.  Beware of unadvertised “first need” dates. 

  
At present, the staff consists of only one person, an experienced database and control 

systems engineer, in addition to the group leader.  One additional offer was accepted, but due to 
visa delays that individual will start in April 2008.  The current plan calls for five FTEs in  
FY 2008, so Controls Group staffing is already lagging.  In order to catch up and also be poised to 
meet the staffing level planned for FY 2009, a hiring rate of approximately one per month will 
have to be sustained all year.  This will be a daunting challenge.  Some mitigation through the use 
of contractors and other laboratories is planned; however, an unrelenting effort and strong support 
from Human Resources will still be required to meet the staffing goals and technical milestones. 

 
The Committee noted that electronics technicians were pooled within the Electrical 

Group.  This is an excellent strategy for load balancing; however, it can be expected that the 
Controls Group will have a constant background activity level of 1-2 technicians for laboratory 
support, prototypes, testing, installation, and more.  These technicians should be assigned 
directly to the Controls Group when that level has been established. 
 
Horizontal Integration  
 

The primary function of the control system is integration—making sure that the various 
facility subsystems play together seamlessly and in a manner that makes operation as easy and 
intuitive as possible.  One measure of the importance of integrating a particular system is to consider 
the questions:  “Am I likely ever to want to correlate these parameters with beam behavior? And to 
what time resolution?”  Operating experience at most accelerator facilities suggests that most 
subsystems, even those such as conventional facilities not directly related to beam control, can 
influence the beam.  Better to integrate them at the outset than to develop a “kludgy” interface later. 

 
The Committee found Controls scope explicitly defined at Level 3 in three different 

Level 2 WBS elements—Accelerator, Conventional, and Experimental Facilities.  Many 
outsourced subsystems, including Conventional Facilities, Cryo, IDs, Power Supplies, Process 
Water, EPS, PPS, Linac, Booster, Beamlines and probably more will be delivered with control 
systems—either from within the project or by external suppliers.  Most of these will be 
controlled by PLCs, although other technologies are possible.  
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It is by no means evident how these diverse subsystems will be integrated. “It talks to 
EPICS” is not an adequate interface definition.  The Committee noted the proposed use of a 
formal “charrette” system as a mechanism for arriving at agreed Requirements, Specifications, 
and Interfaces (RSI) for and between diverse components and subsystems.  This appears to be a 
sound approach used successfully in other disciplines, and the project is encouraged to use it as 
extensively as possible. 

 
This model also presents a high risk of having a wide variety of hardware and software 

solutions, and such a failure to standardize would result in considerable extra costs in both 
development and subsequent maintenance—more spares, more development tools, more service 
contracts, more configuration control protocols, and more experts.  

 
It has not always been the case, but modern distributed control systems are delivered on 

time and actually work (if you give them a chance).  There is no longer a need for local, stand-
alone control systems.  The project should accept that the accelerator cannot be operated without 
its control system and put pressure on the Controls Group to deliver.  “Giving the controls team a 
chance,” means, at least in part, enforcing standards. 
 
Device Naming 
 

The Committee applauded the work towards establishing a common device and signal 
naming convention for the NSLS-II project.  That will also serve as an integration tool.  The 
Controls Group is a stakeholder in this activity, perhaps the major stakeholder, and the Committee 
was chagrined to learn that thus far there has been little or no input from Controls.  Every effort 
should be made to include the Controls Group and consider their interests in the development of 
the naming convention.  Where naming compromises are made, they should always be made with 
operations in mind—the operators will use this convention for the next 25 years. 
 
Research and Development Program 
 

The control system infrastructure is based upon a conservative, EPICS-based design.  As 
the new Controls Group Leader is also the originator of EPICS, there is every hope of success.  
In addition to “off-the-shelf” EPICS, the Controls team proposes to make three innovations to 
improve EPICS capabilities to better meet the requirements of NSLS-II and possibly also as 
important contributions to the EPICS community.  To this end, the Controls plan includes the 
following R&D activities: 
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• Use of a Relational Database (RDB) to manage machine parameters associated with 
accelerators.  This will be an extension of the capabilities of the IRMIS RDB 
developed for the APS.  The Committee particularly applauded the early support for 
use of an RDB by the Controls Group, and by the project as a whole. 

 
• Integration of physics tools in a “client-server” model, thereby providing consistency 

of parameters and interoperability of tools.  
 

• Design of an embedded hardware controller to facilitate a high bandwidth data path 
from BPMs to PSU controllers and provide a hardware framework for a digital PSU 
controller.  

 
The development of each of these items is staged, with project benefits accrued from 

achieving even partial development.  While each initiative offers benefits to the operation of the 
control system, with the exception of the database initiative there is no strong operational 
requirement to have them in place from the outset.  Hence, they carry a low risk.  For each of 
these developments the Committee recognized the importance of ensuring that all stakeholders 
are fully involved in the requirements capture, specification, and development program. 
With this understanding, the Committee strongly endorsed each of these initiatives.  
 
Use of Programmable Logic Controllers  
 

PLCs are proposed as the lowest level of the control system, the plant interface, for a 
number of technical systems.  The Committee endorsed this as a conservative technical solution, 
which provides high reliability, good functionality, and a cost effective interface.   

 
PLC systems are being delivered by both in-house teams as design-and-build of systems for 

EPS, PPS, powers supplies, and vacuum, and potentially also as part of turn-key systems for the 
Linac, Cryo-plant, rf cavities, conventional facilities, and other systems.  In these cases, there will 
be considerable commonality in functional requirements for the PLCs.  (A notable exception will 
be the safety-rated PLCs to be used as part of the PPS.)  Benefits in design effort, software 
development and subsequent support should be possible from minimizing the number of different 
PLCs and/or programming tools adopted by the project.  The project should consider identifying 
and preparing a project-wide standard on the choice of PLC hardware and development tools.  

 
In-house PLC software development tasks were identified for EPS, Vacuum, PPS, and 

power supply interlocking.  Again, benefits should be possible from having a consistent 
approach and project standards for the development of PLC software.  At present, these 
developments are spread across several technical groups.  Consideration should also be given to 
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bringing all PLC software development expertise into a single PLC software team, preferably 
located in the Controls Group.  There also appears to be some overlap in the functionality of the 
EPS system (to be developed by the EE Group) and the fast beam dump systems (to be provided 
by Controls).  This possible duplication should be reviewed.  
 
Personnel Protection System 
 

The proposed hardware solution for the PPS utilizes a safety-rated PLC and a standard 
PLC to provide a redundant and diverse safety chain.  This is a conservative technical solution 
that was applied successfully to a number of accelerator projects. A BNL standard is proposed as 
the basis for this development.  

 
The Committee encouraged the project to adopt a recognized national standard for the 

development of safety-critical systems.  The development of PLC software for the PPS system 
will be subject to a process defined as part of that methodology, which will be more rigorous 
than the development process required for non-PPS systems.  For these reasons, development of 
PPS PLC software within the one PLC software team may not be optimal.  

 
During the operational life of NSLS-II one can anticipate obsolescence of the safety PLC 

hardware.  Consideration should be given to this at design time and “build-in” a mechanism for 
upgrade consistent with operational constraints.  
 
Beam Position Monitors  
 

The Committee noted that the Diagnostics Group is considering a commercial electron 
BPM detection system.  At present this solution does not meet the resolution required for the 
project, but it is reasonable to assume that these devices will improve to meet the specification 
before procurement is required.  From a controls perspective these devices provide good 
integration into an EPICS-based control system and provide a rich data set that matches well 
with the requirements of operators and physicists.  They further provide the required high 
bandwidth, low latency data source required for orbit feedback.  The Committee encouraged 
early discussions with the potential supplier to make them aware of the performance 
specification that will be required for this project. 
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2.5.2 Recommendations 
 

1. Develop a project-wide plan to standardize and consolidate PLC systems, tools, and 
programming standards, as well as other controls hardware for the many stand-alone 
and subsystem control systems presently in the plan.  This should be completed 
within the next six months.  Consider the applicability of this plan to the EPS, 
Conventional Facilities, Cryo, Process Water, Power Supply, Insertion Device, Linac, 
Booster, Beamlines and any other applicable subsystems.  As a possible mechanism 
to enforce standardization, consider having the Controls Group purchase the IOCs 
and PLCs to be delivered with other systems.  Consider the possibility of having all 
PLC programming in the Controls Group to minimize procedural variation. 
 

2. Confirm that all the costs associated with each signal path was captured.  
 

3. Continue an aggressive hiring program to meet staffing goals. 
 

4. The Control Systems WBS is ready to proceed to CD-2. 
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3. CONVENTIONAL FACILITIES  
 
3.1 Findings 
 

The conventional construction of the NSLS-II project represents a significant fraction 
(over 39.9 percent) of the total work included in the plant line.  As estimated by project 
management for this review, this is $240.8 million plus a contingency estimate of 29 percent for 
the conventional facilities (CF) portion of the project.  The vast majority of this work is on-grade 
construction of about 412,000 gross square feet of buildings.  Most of this space, in turn, is over 
240,000 gross square feet of a “Ring Building” that will house the NSLS-II accelerator and an 
eventual suite of 58 possible experimental beamlines.  The accelerator complex will include, in 
an attached gallery, a 200 MeV Injection Linac, a Booster Accelerator in an attached dedicated 
above ground ring tunnel that accelerates electrons from 200 MeV to 3 GeV, and a main SR that 
is the source of the extracted light beams.  The main SR is within a tunnel that is structurally 
isolated within the inner annulus of the Ring Building.  A larger outer annulus houses the 
extracted beams.  The remaining buildings are attached service buildings, the Linac rf area, a 
Central Operations Building and two and a half of a possible five distributed Laboratory/Office 
Buildings adjacent to the extracted experimental lines.  In addition to these on-grade buildings, 
there is utility work to provide chilled water, electrical service, Liquid Nitrogen, and site 
preparation of a 40- plus acre site.  The large “Central Office Facility” proposed in the 
Conceptual Design Report (CDR) and used for CD-1 was significantly reduced to the 
functionality of the Central Operations Center.  The Laboratory and Office functionality of the 
central building was distributed to the smaller adjacent Laboratory/Office Buildings. 

 
This work is the most significant construction at BNL since the construction of the tunnel 

housing the RHIC project. 
 
Just prior to this review, the AE (HDR) delivered to the NSLS-II staff the 100 percent Title 

I submittal.  The Title I submittal was the base document reviewed by the Committee on CF.  The 
Title I submittal (drawings, cost estimate, and specifications) appears complete and represents a 
significant effort.  The design represents the current status of the technical requirements as 
communicated to the project CF staff.  The AE used a consultant (VJ Associates) familiar with 
Long Island construction to prepare the Title I cost estimate that accompanied the Title I submittal.  
The project CF team engaged the services of a “design phase” Construction Manager (CM), 
LiRo/Gilbane, and tasked the CM to produce, among other things, an independent cost estimate 



 

 50

including construction means and methods.  The Title I cost estimate by VJ Associates submitted 
by the AE was based upon “take offs” to the extent possible.  

 
Since the CDR, the technical staff removed the Booster from the Ring Tunnel and placed 

it and the linac in separate enclosures inside the Ring radius.  The Title I submittal reflects this 
recent change.  The design phase CM was solicited and tasked for assistance during design.  The 
requirements for the CM services to be provided during construction have yet to be completely 
defined and will be competitively solicited. 

 
Additional AE support was solicited for some of the utility design.   
 
The project established an interface team with representation from the accelerator 

technical staff, the experimental facilities staff, and CF staff.  This team meets regularly and 
commits decisions and parameters to writing. 

 
The NSLS-II management intends to self perform the Construction Management 

functions, supported by additional staff from an “Agency Construction Management” 
organization, essentially contracted to provide individuals to support services beyond the 
capability of BNL staff including field inspectors, cost estimators, project schedulers, 
construction analysts, and construction safety specialists.  

 
 There are stringent technical requirements for vibration stability and localized 

temperature stability within the accelerator tunnel enclosure.  Extensive studies were made and 
presentations were given to the Committee to support the conclusion that the requirements are 
technically possible to achieve at the estimated cost. 

 
Both an Advanced Procurement Plan and Risk Registry exists. 
 
Some existing structures occupy the proposed site.  BNL intends to move the 

functionality housed in these structures, and to remove the structures prior to the start of the 
NSLS-II project.  Some utility relocation is also required to provide a “clean” site.   
 
3.2 Comments 
 

The extent of the conventional construction required for the NSLS-II project is 
significant, but not particularly unusual in comparison with other recent DOE/SC projects.  It 
does not require particularly unusual construction techniques. 
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The Title I report (drawings, cost estimate, schedule) recently submitted by the AE is 
adequate and reflects substantial effort.  The drawings and specifications are sufficient to support 
Title II development.  The Title I drawing set incorporates the relatively recent decision to place 
the Booster accelerator in an independent stand-alone ring.  An integrated team representing CF, 
accelerator systems, and experimental facilities meets regularly to review issues and clarify 
specifications and parameters.  A project-wide review of the Title I submittal is now underway 
and must be completed within a month for the AE to remain on schedule for the completion of 
Title II within eleven months.  The project has a WBS structure defined for the CF work and that 
structure is adequate for design and planning of the work.  The WBS structure reasonably 
describes the extent of the work and is mapped onto a reasonable picture of the order of 
deliverables expected by the technical staff. 

 
In addition to the AE Title I cost estimate (actually prepared by a subcontractor to the AE, 

VJ Associates), the project CM, LiRo/Gilbane, (tasked for design assistance) also developed a cost 
estimate for the work.  The methodology was different; VJ Associates largely used material 
takeoffs, while the CM incorporated Means methods, and schedule considerations.  The total value 
of the two estimates was similar, but not identical.  CF staff undertook a reconciliation, and the 
two estimates are found to be within ten percent.  Neither estimate conformed to the WBS 
structure so they were difficult to compare.  The CF staff broke-out, separated, rolled-up, and 
rationalized the two estimates through the large items.  As a result, the Project Cost and Schedule 
books have only a single “bottom line” entry for the Upper Levels of the CF WBS elements and 
the lower level breakouts from the cost estimates from neither of the estimators have been 
rationalized and included.  This situation will need to be improved for eventual earned valued 
reporting activity.  It obviously makes direct “drill down” within the project WBS essentially 
impossible at present, although the Committee looked in detail at some of the largest cost drivers 
of the AE “take-off” estimate and found them inclusive and within comparable expectations.   

 
During the development of Title I, the CF team performed some VE studies; the review team 

believes that about $5 million of legitimate VE savings were incorporated into the Title I submission 
through formal VE processes.  Another $9 million of savings were realized through the normal 
design optimization process before the VE specific activity.  The project team also adopted some 
scope changes and redirection; the most significant being the substantial reduction of the single large 
central office structure presented last year for review with a distributed set of smaller (possibly 
optional) “Laboratory/Office” buildings.  In all, however, the scope (measured in constructed gross 
square feet) and cost of the work has increased since the December 2006 DOE review.  The gross 
square feet constructed increased by 51,000 to 412,000 gross square feet and the “bottom line” cost 
estimate (without contingency) has increased by $40.7 millionto $240.8 million. 
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The Committee judged that the design developed by the AE for NSLS-II is viable and 
appropriate for the Title I submittal.  The Project Team has undertaken substantial additional 
vibrational analysis in addition to that already favorably commented upon in the December 2006 
DOE review.  This includes impressive studies and cross calibrations of the models against 
measurements from data at several existing facilities.  As a result, it is the judgment of the 
Committee that the performance expectations of the NSLS-II technical staff will be met by the 
CF facility when built.  There are some additional areas still to investigate, but results are 
expected in the immediate future, and the remaining technical issues should be resolved early in 
the Title II design process.  The most pressing issue reported to the Committee at this review 
includes some additional analysis of the sub-grade construction of the storage ring tunnel 
(questions of founding on “virgin sand” or “engineered fill”).  These questions are also related to 
the establishment of the absolute elevation of the ring and experimental floor, obviously of 
considerable importance to the final design process.  In addition, vibration studies of possible 
correlation of low frequency, wind-induced vibrations from the large (over five-acre) roof of the 
ring enclosure through the support columns to sub-grade are underway.  Construction methods 
may also be a consideration in the development of the column foundation details.  Vibrational 
analysis has produced information on the relative performance of the base slab as a function of 
thickness.  During Title II design the cost, as well as vibrational performance, of the slab will 
need to be considered as final slab thickness decisions are selected. 

 
The decision to execute all the on-grade building construction in a single large contract is 

sensible. 
 
Overall, the Committee found the cost estimate credible for this level of design, and 

therefore the suggested contingency is not obviously wrong.  It is the general view of the 
Committee that the contingency is certainly not too high; the question the Committee has spent 
some time addressing is under what circumstances might the CF suggested contingency be 
substantially too low.  The Committee considered the methodology of the CF team in evaluating 
risks and translating this risk to dollarized contingency.  The Committee was not strongly 
convinced by some of the methodology, but questions of significant errors in the cost estimate 
methodology of the AE and CM were considered and the Committee had no reason for 
substituting one set of “prejudices” for another with respect to fluctuating commodities or labor 
markets.  It is worth noting that other current DOE projects, remote from Long Island, New 
York, have experienced recent extremely unfavorable CF bid proposals.  The estimator used by 
the NSLS-II AE is acknowledged to be familiar with current conditions on Long Island.  The 
Committee noted that the project provided some considerable suggested scope contingency in 
addition to the approximately 30 percent contingency in the Project Cost Estimate for CF.  The 
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Committee also noted that the combined proposed dollar and scope contingency would not have 
covered the unfavorable bid results at another DOE site if scaled to the NSLS-II work. 

 
No budget authority (BA) profile, or “obligations” for the work was presented.  This will 

need to be corrected, and consideration to the definition of deliverables corresponding to 
proposed phased funding of the major multiyear “Ring” construction contract must also be given. 

 
All the CF work for the next year and a half is on a relatively tight schedule with little 

contingency to maintain the project’s schedule for CF at this stage.  While the Committee believes 
that the total time (almost four years) allocated for the “Ring” construction contract (essentially all 
the CF work for the NSLS-II) is generous, the February 2009 deadline for the scheduled contract 
award is tight.  To maintain this schedule the project proposes to work with DOE to approve the 
award of the contract in parallel with the development of the request for proposals (RFP) package.  
There is no time in the schedule for any rebid or negotiation if the proposals are not “favorable.”  
Similarly, the project proposes to prepare the site in two (or maybe three) stages.  First, BNL must 
relocate warehouse activity and functions into a new facility just under construction now.  Then 
BNL must demolish the existing facilities on the site, and perform all “known” environmental 
cleanup.  At that point, the present schedule requires the project to execute a “utilities relocation” 
job that might uncover additional environmental remediation requirements.  That utilities 
relocation work is presently to be funded with FY 2009 funds and performed in early FY 2009, 
finishing just in time for the large contract to begin.  The Committee suggested for consideration 
that to maintain the project schedule it would be advisable for BNL to take on the utility relocation 
work in addition to the other FY 2008 environmental remediation on the site and finish it all as 
early as possible.  In this manner BNL would truly provide a “clean site.” 

 
The project still intends to self perform the tasks associated with construction 

management of the large construction contract, with BNL holding the contractual paper, rather 
than using the services of a CM to hold the construction contract.  As the committee reported last 
year, self-performing the task of Construction Management to supervise this large single contract 
is possible, but will need to be closely monitored to assure that all communication with the 
general contractor is handled in the required timely fashion.  The project’s plan to utilize 
additional help from an “Agency Construction Manager” will similarly need to be monitored to 
assure all the required functions are covered.  In discussion with the CF team at this review, the 
Committee was not convinced that the entire required CM force from the CM acting as a CM 
agent was yet envisioned.   
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As noted above, some services from an interim Construction Manager (for 
constructability reviews and cost estimates during design as an example) are now tasked, but the 
definitions of the requirements to be tasked during construction are not yet completed, and the 
solicitation for these services not begun.  One constructability issue is the completion of the 
storage ring tunnel early, thereby preventing easy surface access to the inner portion of the ring.  
The only access would be through the planned underground tunnel.  The reason given for this is 
that “the physicists don’t like settlement”.  In fact, the settlement in this soil should be 
predictable with time and the weight placed on the soil.  The Committee suggested leaving some 
of the construction sequences open for the main RFP for the ring construction.  The Committee 
was told that the criteria for settlement exists both in units of time and periodicity.  These should 
be studied by the CF Project Team and challenged if need be.  Undue constraints on the sequence 
of construction may cause additional cost. 

 
With respect to staffing of the CF effort generally, the Committee found the existing staff 

to be qualified and hard working.  Some necessary augmentation of the staff did occur in the last 
year, and some interim services of a CM were added.  Staff from the AE made available to the 
Committee during the review were knowledgeable about the project and the Title I submittal, as 
well as enthusiastic and committed to the next steps of design.  The Committee still believes that 
the overall staffing of the effort, despite helpful matrix assignments from BNL, is minimal for 
the task at hand and the extremely tight schedule for the next 14 months to major contract award.  
The Committee urged the early definition of the CM tasks that will be required during 
construction, and the solicitation of that work.  The CF team has estimated that they will need the 
services of six or seven people from the CM, which is insufficient in the judgment of the 
Committee.  The Committee also urged the Project Management to review in the immediate 
future the total required CF staffing to assure that all necessary functions will be completed in 
the immediate future and over the course of the major contract.  The schedule of work to be 
accomplished over the next 14 months and then the first 18 months of the major contract can 
fairly be characterized as aggressive.   
 
3.3 Recommendations 
 

1. Schedule a Project Management review of CF staffing to assure that sufficient staff 
exists to complete all necessary work by next month. 
 

2. Develop the required functionality of Construction Management and then define the 
associated staffing in association with the CF staffing review before next solicitation 
of CM. 
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3. Finish the Title I 100 percent review as soon as possible to facilitate the start of Title 

II within one month. 
 

4. Decide upon the support (all natural or all engineered fill, not a mix) of the Ring 
(very early in Title II design). 
 

5. Set the floor elevation of the Ring Building (very early in Title II design). 
 

6. Start to execute Title II and associated reviews as soon as the Title I 100 percent 
review is completed.  This is all critical path work. 
 

7. Complete the design of the Ring Building columns, including the associated vibration 
studies (early in Title II design). 
 

8. Negotiate the Title III support with the AE. 
 

9. Deliver an assured clean site for the ring contractor prior to the start of construction  
(do this during FY 2008—off the TPC funding). 
 

10. Complete the parallel early approval of the Ring RFP construction package in time 
for the RFP release. 
 

11. Define the deliverables for phased funded construction contracts—ongoing. 
 

12. CD-2 approval is appropriate from CF perspective. 
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4.  ENVIRONMENT, SAFETY and HEALTH 
 
4.1 Findings 
 

The NSLS-II ESH&Q staff are experienced and capable.  They have provided excellent 
support to the project to date.  The staffing levels and budgets presented are lean, but reasonable 
assuming the continued use of OH funded support from BNL management systems. 

 
All documentation and permits required of the NSLS-II project are either completed or 

properly planned.  The documents reviewed by the Committee were of high quality and support 
the project moving forward. 

 
All recommendations from prior review were addressed. 
 

4.2 Comments 
 

Shielding is currently optimized for 3GeV/500mA operations, and the design criteria was 
documented in the Global Parameters List.  The loss assumptions and other critical input 
parameters were identified in the Preliminary Radiological Considerations for the Design and 
Operation of NSLS-II Accelerator and Enclosures.  This document is not yet approved by Project 
Management, so the shielding requirements outlined in the Technical Notes are not yet final.  
This information should be under configuration control, since it is the basis for significant design 
criteria for CF.  

  
The NSLS-II project forwarded a draft Fire Protection Exception for managed loss to 

DOE for review and feedback.  The potential total loss of all equipment is on the order of  
$1.1 billion, and DOE specifies fire breaks and other engineered features to manage losses to 
under $150 million.  The exception, which is consistent with other accelerator facilities, is to not 
install two- or three-hour rated fire walls within the ring portion of the conventional facility, as 
the functionality of the facility and machine would be significantly degraded (less beamlines).  
The project carefully considered the issue, and the Committee supported the proposed exception 
request.  The exception is being routed through the normal channels within DOE, but should be 
carefully monitored to ensure that approval is received in a time frame that supports the Title II 
design effort.  Without the approval being in hand at Title II design, the project should include a 
specific risk in the project risk registry to address this lack of DOE approval.  
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A site assessment of the proposed NSLS-II site was completed, and the buildings and 
known areas of contamination will be removed by BNL before the start of construction.  
However, some uncertainties remain, especially with the removal of existing utilities on the site 
and the potential for contamination from legacy activities.  The project proposes to begin early 
Site Preparation activities, which could impact the project schedule if problems arise in 
relocating the utilities.  The utility relocation effort could be expedited by the use of non-project 
funds that would reduce the uncertainty, especially in the event of a Continuing Resolution in  
FY 2009.  To minimize Project uncertainty, BNL should commit to turn over a site ready for 
construction at the beginning of FY 2009.    

 
Critical devices were identified for personnel safety, especially in the PPS.  Although 

reasonable assumptions were made regarding the reliability required of these systems and devices, 
no consistent basis was defined for these requirements.  The methodology for determining the 
requirements for critical devices should be tied to a consensus standard or approach. 

 
The beam containment system is evolving and has yet to be documented.  Ownership of 

this system has to be defined and system parameters documented.  The beam containment system 
will be relied upon to protect personnel and provide information and control for a number of 
other uses.  Therefore, the system must be defined and the configuration of the system formally 
controlled.   

 
The project has solicited a draft construction safety plan from an outside consultant that 

will be finalized by the project, and will be included as a contractor submittal requirement to be 
met.  Current plans are that the prime subcontractor will be required to submit a Health and 
Safety Plan (HASP) that BNL will review and approve for consistency and ability to meet 
“safety” requirements imposed by the project.  Each subcontractor will conform to this HASP, or 
submit their own plan(s) (which BNL/NSLS-II ES&H will have to approve).  It was not clear 
that the companion flowdown of Price Anderson Amendments Act (PAAA) criteria under  
10 CFR 851 will be accomplished by this approach, or via a formal contract mechanism. 

 
In addition, the expectation for Occupational Medical support for the subcontractor(s) has 

yet to be fully identified.  The option exists for either the subcontractor to provide their own 
medical support, or for the project to provide on-site medical support in various levels.  The 
project is also considering a safety incentive program, but has yet to identify the criteria and 
performance expectations for the subcontractors to be included in the program.  
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To ensure ownership of safety, the Committee recommends that the project define their 
specific expectations for performance, and minimum requirements for compliance in their own 
document (NSLS-II ES&H Plan).  That document would then be a requirement for everyone 
working on the project.  A single plan will ultimately enhance safety performance on the Site, 
eliminates the need to review submitted plans, and eliminate potential confusion related to 
different contractor performance of work under differing safety plans.  During the effort to pre-
qualify subcontractors, safety performance metrics and cultural indicators, such as field visits of 
existing work and discussion with current and former clients should be defined.  Based on this 
benchmarking activity, BNL may be able to better define the safety incentive program and 
performance expectations for subcontractors.    

 
In addition, the project should identify the processes used to grant access to the 

construction site, and responsibility for controlling access.  This is especially important in light 
of BNL’s access requirements for foreign nationals.  This may be an additional item to 
benchmark when doing field observations of contractor performance. 

 
Numerous levels of ES&H support and oversight will exist on this project.  The project 

team needs to establish clear roles, responsibilities, and expectations for all support and oversight 
to reduce overlap and maximize efficiency.  This should include the development of MOUs or 
Service Agreements with the BNL overhead funded ES&H functions such that competition for 
support does not become and issue during critical stages of project work execution.  
 
4.3 Recommendations 
 

1. Finalize (receive DOE approval of) the Fire Protection exemption request prior to 
Title II design activities. 

 
2. Actively engage the BNL and NSLS ES&H staff in the General Contractor selection 

process to evaluate the safety culture of the bidders.  This should include visits to 
prior and active worksites and discussions with General Contractor staff and 
customers before selection is made. 

 
3. Develop a project specific ES&H plan that details the expectation and processes to be 

used for all NSLS-II work activities.  This plan should then be included in the 
General Contractor RFPs.  This plan should also describe the method of delivery for 
Occupational Safety support (per 10 CFR 851) and the safety incentive program. 
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4. Finalize and formally approve at the Project Director level the Preliminary 
Radiological Considerations for the Design and Operation of NSLS-II Accelerator 
and Enclosures prior to beginning Title II work. 

 
5. Recommend approval of CD-2.  
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5.   COST ESTIMATE 
 
5.1 Findings 
 

The NSLS-II project has a proposed TPC baseline of $896.2 million.  This includes 
$182.2 million or approximately 27 percent in contingency based on TPC estimate-to-complete.   
The TPC consists of $785 million in TEC and $110 million in OPC.  The $182.2 million cost 
contingency of the project is based on bottoms-up risk assessment at Level 4 or 5 WBS 
performed by the CAMs.  The contingency was developed for TEC only and there is no 
contingency associated with OPC.   

 
The project risk was developed based on detailed bottoms-up analysis by the CAM and is 

documented in the risk registry.  The risk registry, which identifies and tracks the project risks is 
reviewed every two weeks.  In addition to cost contingency, approximately $50 million of scope 
contingency was identified (derived from Accelerator Systems, $12.5 million; Conventional, $28 
million; and Experimental Facilities, $9 million).  

 
The cost estimates, developed by the CAM at the detailed bottoms-up level (WBS levels 

4, 5, or lower) were recently updated and the project will perform a detailed bottoms-up estimate 
of ETC annually.  The project currently has 42 CAMs, who estimated the direct costs including 
risk and contingency.  Cost information provided by the CAMs are time phased in Primavera 5 
and burdened and escalated in COBRA.  The project was provided a special overhead rate of 
10.5 percent (overhead are capped for procurements that are greater than $600K) with escalation 
rates for construction contracts at 5 percent and 3.2 percent for the balance.   

 
The cost estimate for the project consists of 45 percent vendor quotes (budgetary, non-

budgetary), 38 percent professional judgment, five percent catalog prices, and 12 percent 
historical costs.  For CF, the project had the cost estimate developed by the AE and a bottoms-up 
independent cost estimate developed by a local cost-estimating firm.  The project TPC is driven 
predominately by Accelerator Systems, and CF, each at approximately $240 million. 

 
NSLS-II project cost is roughly characterized as design (six percent), procurements 

including conventional facilities (58 percent), fabrication/assembly/testing (12 percent), and 
installation (three percent) with the remainder management/LOE.  The cost estimate assumes 
NSLS-II construction materials are exempt from sales tax. 
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The project has also performed Monte Carlo risk analysis that identified that at 80 percent 
level of confidence, the project will need approximately $72 million in cost contingency (or  
11 percent of the current TPC) and nine months of schedule contingency.   

 
Since the December 2006 CD-1 review, the TPC increased from $775 million at CD-1 to 

the current $896 million.  A few of the changes include:  design changes (Lattice); number and 
budget for Beamlines; expanded Laboratory/Office Buildings; and an extended CD-4 date  
(April 2014 to June 2015).  As of September 2007, the project had spent approximately three 
percent of the TPC. 
 
5.2 Comments 
 

The Committee considered the total project cost of $896.2 million reasonable and the 
$182 million in contingency tight.   

 
Although the project has identified the risk in the registry, there were several additional 

risks the Committee identified that needs to be included in the registry and tracked.  For example 
the committee did not see risks associated with programmatic risks such as delays in CD 
approvals, and risks associated with OPC funded activities, specifically for spares and electrical 
power.  The risk registry should also be updated to ensure that the Risk Registry estimated value 
($172 million) reconciles with estimate summary contingency value of ($182 million). 

 
The Committee also viewed number of CAMs, determining that 42 appeared to be a high 

number. 
 
5.3 Recommendations 
 

1. Evaluate contingency needs, as recommended by the review committee prior to 
establishing the baseline. 

 
2. Review scope contingency to ensure that this scope is not mission critical by next DOE 

review. 
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6. SCHEDULE and FUNDING 
 
6.1 Findings 

 
The project established a schedule for the NSLS-II project that includes 2,832 activities 

with approximately 56 percent of those activities resource-loaded.  The summary-level critical 
path was identified as design/construction of CF, storage and booster ring installation, and the 
SR commissioning.  The CD-4, project completion date is scheduled for June 2015, and includes 
approximately 12 months of schedule contingency.   Twelve months of schedule contingency 
(out of the eight-year project period) represents approximately 15 percent of the duration. 

 
The resource-loaded schedule was developed using a bottoms-up approach with input 

(duration, resources, start date, etc.) from 42 CAMs using a web-based database system.  
Primavera 5.0 and COBRA are the primary tools chosen to provide the NSLS-II resource-loaded 
integrated cost and schedule.  The project schedule is funding constrained and the project team 
stated that adequate consideration was given to the effects of a three-month CR for FY 2008- 
FY 2010. 

 
In October 2008, the BNL Earned Value Management System (EVMS) review was 

performed. 
  
A Monte Carlo contingency analysis was also performed for the schedule.  The Monte 

Carlo analysis showed the for 80 percent probability of success, the project will need nine 
months of schedule contingency. 

 
The project also presented the funding profile as shown in Table 6-1 below. 
 

Table 6-1.     Funding Profile ($K) 

NSLS-II FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 FY13 FY14 
CUM BCWS 1,000 5,800 27,711 81,197 157,313 305,613 490,237 620,166 688,805 714,003 
CUM Obligations  1,000 5,800 30,117 86,326 162,712 310,763 503,036 625,937 687,765 712,839 
CUM Funding 
Profile 1,000 5,800 30,800 95,800 183,800 348,300 602,700 773,500 850,500 896,200 
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6.2 Comments 
  
The Committee judged that the CD-4 date of June 2015, including 12 months of schedule 

contingency was achievable.   
 
 Although the project has identified, included, and integrated all the activities for the 

project, activities outside of the project, such as the chill water plant and demolition of buildings 
should be included and integrated with the NSLS-II project schedule. 

 
While schedule contingency was identified, a correlation to any schedule related risk 

items was not established.  
 
The cost plan, as shown in Table 6-1 fits within funding profile; however, funding 

appears tight for the early years. 
 

6.3 Recommendations 
 
1. Perform detailed planning and analysis of the project’s obligation plan and provide to 

program office by January 31, 2008. 
 

2. Recommend approval of CD-2. 
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7. PROJECT MANAGEMENT, PRE-OPERATIONS,  
and PROCUREMENT 

 
While the overall objective of this assessment is to determine whether the NSLS-II 

project has met the prerequisites for CD-2 (Approve Performance Baseline), this section 
examines if an adequate management structure and adequate management processes (such as 
procurement) are in place to plan and control the resources required to successfully complete the 
NSLS-II project.  Completion includes the pre-operations phase.  This section also examines if 
there are issues that were identified during the review concerning the management structure or 
management processes that would jeopardize the approval of the project baseline or the 
successful completion of the NSLS-II project.  
 
7.1 Findings 
 

The NSLS-II management structure includes an Integrated Project Team (IPT) that is in 
place and has been operating since 2006.  The IPT consists of both DOE and BNL management 
personnel.  Executive members of the IPT are the Office of Science Associate Director (AD) for 
BES, the BNL Site Office Manager and the BNL Director.  Core members of the IPT consist of 
the Project Director, the Federal Project Director, Deputy Federal Project Director, the BNL 
Project Director, and the BNL Deputy Project Director.  Regular weekly phone calls are used to 
provide status, identify issues, and make decisions. 

 
The NSLS-II management structure includes a project organization reporting directly to 

the Laboratory Director.  The NSLS-II Project Director is the Associate Laboratory Director for 
Light Sources.  The NSLS-II project organizational structure links directly to the project WBS.  
While there were some internal refinements to the NSLS-II management structure since 
December 2006, there are no significant changes to the project management structure.  All key 
management positions are filled, although two management positions have interim managers.  In 
both instances offers have been made and negotiations are underway.  All Group Leader 
positions are filled.  In addition, the number of NSLS-II project staff has more than doubled over 
the last year.  There are also a number of BNL matrix staff that directly support the NSLS-II 
project.  A formal MOU is used to define these matrix staff relationships.  When required, other 
support is provided by contractor staff.  A dedicated NSLS-II Human Resources organization 
was established to ensure that the peak project staffing of approximately 200 staff are in place 
when full construction is underway.   
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The BNL Laboratory Director has provided considerable support to the NSLS-II project 
and expressed his continuing support. 

 
NSLS has established a dedicated procurement organization that can focus on the specific 

needs of the NSLS-II project.  The NSLS-II Procurement Group consists of a Procurement 
Manager and four professional staff dedicated full time to provide procurement support.  This 
organization is supported by the central BNL procurement infrastructure, as needed.  All major 
procurement packages were identified for the duration of the project and a procurement plan was 
established for the major construction project.  Advanced procurement plans are being developed 
for FY 2008 and FY 2009.  

 
The NSLS-II management structure is directly supported by four Advisory Committees 

that were established to assist the project during its development.  A Project Advisory 
Committee reports to the BNL Laboratory Director.  The other three advisory committees report 
to the NSLS-II Project Manager and are tied to the major project subsystems:  an Accelerator 
Systems Advisory Committee, an Experimental Facilities Advisory Committee, and a 
Conventional Facilities Advisory Committee.  In addition, these advisory committees include a 
wide range of outside experts from many of the accelerator facilities from around the world.  
These advisory committees provide a mechanism for providing advice and recommendations 
based on direct experience from ongoing construction and operation of accelerators.  A system is 
in place to track actions to closure that result from the Advisory Committee recommendations.   

 
The NSLS-II CF design is delivered through an AE firm, HDR which is fully staffed and 

functional.  A Construction Management services contract was awarded to Gilbane/Liro to 
support the constructability and construction planning support activities during design.   

 
The Committee reviewed the NSLS-II management processes and systems, as well as the 

associated documentation needed to successfully address the CD-2 prerequisites in DOE Order 
413.3A.  During this review, the Committee examined the following documents and systems: 
 

1. The Project Execution Plan (PEP) was reviewed.  This document was endorsed by the 
DOE Brookhaven Site Office and the SC Program Office.  A review was also 
conducted by the Office of Engineering and Construction Management, as required 
by DOE O 413.3A.  The PEP is essentially complete.   

 
2. The Acquisition Strategy, which is already  approved. 

 
3. An Integrated Project Team is in place and operating.  The operation of the IPT is 

described in an IPT Charter. 
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4. An NSLS-II Preliminary Design was completed and an associated project cost and 
schedule estimate, including contingency was prepared.  The Preliminary Design was 
developed based on systems and technical requirements.  This design was reviewed 
and was used to prepare the Performance Baseline.  The pre-operations activities do 
not include contingency. 
 

5. A Risk Management Plan was developed and an overall project risk assessment was 
prepared and codified in a risk register.  Mitigation plans were developed for many of 
the identified risks. 
 

6. An OECM Earned Value Management System Review was conducted on October 1-
5, 2007.  It was determined that the EVMS System met the DOE requirements but 
operating data is needed to confirm the system was operating effectively. 
 

7. A dedicated procurement organization and HR organization are in place. 
 

8. A Quality Assurance (QA) Manager is in place and engaged in establishing an NSLS-
II QA Program. 
 

9. Internal project integration was examined.  The controls system was used as an 
example as it interfaces with most other systems.  

 
The Title I design incorporated a number of changes since the conceptual design.  These 

changes were based on a number of recommendations from advisory and review committees, 
including the December 2006 DOE SC review recommendations.  The net result of these 
changes is a revised schedule completion date from April 2014 to June 2015 and increased the 
TPC from $775 to $896 million.  The cost increase remains within the cost range established for 
this project and the schedule changes are consistent with the FY 2007 Continuing Resolution and 
the funding profile during the construction period.  These changes support the credibility of the 
Preliminary Design to serve as the basis for the performance baseline.  Specific changes include: 
  

1. Expanded the Laboratory/Office Building space from 22,000 to 71,000 gross square 
feet; developed a plan for the reuse of the NSLS Building to better support the NSLS-
II and eliminated the Central Laboratory/Office Building. 
 

2. Moved from an external booster to an internal booster ring. 
 

3. Increased the number and budgets for beamlines which also included the reuse of the 
NSLS beamlines. 
 

4. Improved accelerator lattice design. 
 

5. Revised cost estimates based on additional detail (e.g., control systems). 
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The project provided an estimate of pre-operational costs and the basis for those costs.  
This included staffing, power costs, spares, and consumables.  The estimate does not identify any 
contingency.  To determine the reasonableness of the estimate, it was compared to other DOE 
accelerator facilities that were constructed.  A parametric analysis was used to make the 
comparison, which is supportive of the NSLS-II estimate. 

 
7.2 Comments 

  
The management structure is organized and staffed to successfully execute the project. 

The NSLS-II management structure is logical and sound.  The overall management structure of 
the NSLS-II is consistent with the size and scope of the NSLS-II project.  An IPT is in place and 
operating effectively.   The project was successful in recruiting qualified staff members.  Key 
staff members are in place and the Project staff number about 100 members.  The project 
organization is directly linked to the WBS and clear management ownership of the project occurs 
at all levels.  Integration of project activities takes place both by senior management and by 
Interface Managers who are responsible to ensure that this occurs.  The project is supported by 
an excellent working relationship among the SC Program Office, DOE Site Office, BNL 
Laboratory Management, and the project.  

 
The Committee was impressed by the quality of the Project Team and the significant 

amount of preparation that was evident during the review.  The Committee judged that strong 
and dedicated leadership is being provided by the Project Management Team.  Continued and 
active support is provided by the BNL Laboratory Director for the NSLS-II project.  

 
There was considerable progress of the NSLS-II project during the last year that reflects 

the quality of the NSLS-II management team.  This progress is notable considering the reduced 
availability of funds for the project due to a continuing resolution, from $45 to $25 million.  
These accomplishments also reflect the ability of the management team to respond effectively to 
significant challenges.   

 
The NSLS-II Procurement Manager is well qualified and experienced to lead the 

procurement effort through conclusion of the project.  The NSLS-II procurement staff are also 
highly qualified.  The NSLS-II procurement group is fully staffed to meet the project’s 
acquisition needs through FY 2008; however, staffing appears lean beyond that time period. The 
NSLS-II Procurement Manager meets frequently with BNL management and the DOE Site 
Office to identify and address key project procurement issues.  While the NSLS-II Procurement 
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Manager attends IPT team meetings as requested by NSLS-II management, a more formal 
arrangement should be considered. 

   
NSLS-II management needs to focus on the ramp-up of talent and methods that support 

the transition from design to construction.  The effective use of the CM and integration of the 
CM into the NSLS-II management team needs to ensure a complete understanding of the formal 
roles and responsibilities. 

 
Management systems are in place to meet the CD-2 prerequisites.  The project has 

developed and implemented the required project management systems, which are adequate to 
manage the NSLS-II project.  To the project’s credit, during previous project reviews, it was 
noted that key management systems were developed and were being implemented at an early 
stage of the project.  The project controls systems (e.g., cost estimating, scheduling, and risk 
management) are in place and are being used by the project team.  Other key management 
systems such as Configuration Management, QA, Risk Management and Change Control 
Processes were implemented.  Well defined Human Resources and procurement plans and 
systems are also in place.  The project leaders were especially energetic in identifying lessons 
learned from other large DOE projects and in implementing systems and processes designed to 
respond to these lessons learned.  Contingency assigned to the Project Management WBS is  
24 percent, which is reasonable. 

 
A PEP was developed and the project Acquisition Strategy was approved.  NSLS-II 

procurement systems and documentation are in place and well integrated with the project to 
effectively meet the project’s complex acquisition needs.  The procurement plan for the major 
construction subcontract ($191 million) was well planned and coordinated with the DOE.   

 
Four active Advisory Committees are in place.  Committee recommendations are 

evaluated, and where appropriate they are implemented and progress to close out 
recommendations is tracked.  In addition, there were a significant number of internal and 
external reviews over the last year.  The latest was the successful completion of the NSLS-II 
Comprehensive Design Review in September 2007.  Results of the reviews are evaluated and 
actions tracked to closure, which demonstrates the project’s openness to constructive advice. 

 
The Committee focused on the NSLS-II basis for achieving CD-2, Approve Performance 

Baseline.  A significant effort was dedicated by the project on completing the Title I design.  
Prior committee issues were addressed in the design and constructive changes were incorporated 
into the Title I design.  The Committee judged that the Title I design provides a sound basis for 
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the scope, cost, and schedule performance baseline.  The Committee did not identify any 
significant technical issues with the proposed performance baseline or management issues that 
would preclude the acceptance of the performance baseline.  Project technical uncertainties are 
understood.  The NSLS-II project relies heavily on the adaptation of existing comparable 
accelerator facilities technology.  Cost contingency is about 27 percent of the TPC ETC and the 
schedule contingency is about 12 months.  Some scope contingency was also developed.  While 
some specific technical issues were identified, these issues are best addressed during the detailed 
design phase.  An issue concerning the contingency for pre-operations was raised.  Some other 
modest contingency questions concerning the construction cost estimate were discussed and 
these concerns need to be evaluated. 

 
The Baseline estimate for WBS 1.6 Pre-Operations is supported by a Start-Up Test Plan, 

detailed schedules, and a draft transition to operations plan, which is reasonable for this stage of 
project development.  This WBS does not explicitly identify contingency, so a modest 
contingency account for this WBS would be appropriate. 

 
Some additional attention needs to be focused on integration of the work during the Final 

Design.  In particular, the project is encouraged to standardize the project controls area.  Non-
standardization may result in a machine that requires more sophisticated techniques than 
necessary to ensure that control mismatches between systems do not occur. 

 
The BNL Laboratory Director is encouraged to continue his aggressive support of the 

NSLS-II project.  This includes support to the project administrative staff, technical teams, and 
laboratory infrastructure to deal with the intense level of activities required to make the NSLS-II 
project succeed.  

 
The Committee also assessed the 17 External Independent Review Lines of Inquiry and 

determined that all were deemed to be satisfactory for CD-2.  Overall, the NSLS-II project is 
ready to proceed to CD-2. 

 

7.3 Recommendations 
 
1. Establish a contingency for pre-operations and complete assessment of other very 

modest contingency issues to establish the cost baseline by November 16, 2007. 
 

2. Develop an approach and plan to focus on building the necessary team strength to 
transition from design to implementation of construction in a timely manner (by 
February 2008). 
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3. Continue laboratory aggressive support of the NSLS-II project as the intensity of 

project activities expands during construction (ongoing). 
 

4. Dedicate increased attention to integration issues during Final Design (such as control 
systems standardization) in May 2008. 

 
5. Conduct a DOE SC Mini-Review in February 2008. 

 
6. Conduct a DOE SC Status Review in May 2008. 

 
7. Conduct a full DOE SC Review in November 2008. 
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 DATE: October 2, 2007 
 
REPLY TO  

  ATTN OF: SC-22  
 

 SUBJECT:     DOE REVIEW OF THE NATIONAL SYNCHROTRON LIGHT SOURCE II  
   (NSLS-II) PROJECT   
    

 

          TO: Daniel R. Lehman, Director, SC-1.3  
 
I request that you organize and conduct an Office of Science (SC) review of the National 
Synchrotron Light Source II (NSLS-II) project at Brookhaven National Laboratory (BNL) during 
November 6-9, 2007.  The purpose of this review is to assess the project’s readiness for Critical 
Decision 2 (CD-2), Approve Performance Baseline.  Your office’s review should encompass all 
aspects of the project’s technical systems, conventional facilities, cost and schedule estimates, 
management, and environment, safety and health (ES&H). 
 
The NSLS-II is designed to be a new synchrotron light source, highly optimized to deliver ultra-
high brightness and flux and exceptional beam stability.  Also included will be advanced 
insertion devices, optics, detectors, robotics, and an initial suite of scientific instruments.  
Together, these will enable the study of material properties and functions with a spatial 
resolution of ~1 nm, an energy resolution of ~0.1 meV, and the ultra-high sensitivity required to 
perform spectroscopy on a single atom. 
 
The project received Critical Decision 1 (CD-1), Approve Alternative Selection and Cost Range, 
on July 12, 2007 with a Total Project Cost range of $750 million to $925 million.  The 
President’s FY 2008 Budget Request for NSLS-II includes $45 million of Project Engineering 
and Design (PED) funds to be used to continue the maturation of the design. 
 
The Office of Engineering and Construction Management (OECM) will conduct an External 
Independent Review (EIR) concurrently with the SC review to validate the performance baseline 
in accordance with DOE O 413.3A. 
 
In carrying out its charge, the Committee should respond to the following questions:   
 

1. Is the preliminary design technically sound and likely to meet the performance 
expectations identified in the NSLS-II Conceptual Design?     

 
2. Are the cost and schedule estimates complete, reasonable, and ready to be baselined?  Do 

these estimates include adequate contingency? 
 
3. Is the management team organized and staffed to successfully execute the project?  
 
4. Have all the prerequisite activities and documents necessary to support CD-2 been 

completed?  

memorandum
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5. Are ES&H aspects being properly addressed given the project's current stage of 

development? 
 

6. Is the project ready to proceed to CD-2? 
 
Thomas M. Brown, the NSLS-II Program Manager, will serve as the Basic Energy Sciences 
point of contact for this review.  I would appreciate receiving your committee's report within 60 
days of the review's conclusion. 
 

/s/ 
 
Patricia M. Dehmer  
Associate Director of Science 
for the Office of Basic Energy Sciences 

 
cc: 
M. Holland, BSO 
F. Crescenzo, BSO 
J. Eng, BSO 
S. Aronson, BNL 
S. Dierker, BNL 
J. Yeck, BNL 
S. Meador, SC-28 
P. Montano, SC-22.3 
T. Brown, SC-22.3 
L. Cerrone, SC-22.3 
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REVIEW 
PARTICIPANTS 



 

Department of Energy Review of the 
National Synchrotron Light Source-II (NSLS-II) Project

November 6-9, 2007

Daniel R. Lehman, DOE, Chairperson

SC1 SC2 SC3 SC4 SC5
Accelerator Physics Injector  System Storage Ring Experimental Facilities Controls Systems

WBS 1.03.02 WBS 1.03.03 WBS 1.03.01/04/06/07/08 WBS 1.04 / 1.02.02 WBS 1.03.05
* Michael Borland, ANL * Stuart Henderson, ORNL * Rod Gerig, ANL * Mark Beno, ANL * Dave Gurd, ORNL

David Rice, Cornell Bob Hettel, SLAC Richard Boyce, SLAC Sean Brennan, SLAC Mark Heron, Diamond LS
Christoph Steier, LBNL Graeme Murdoch, ORNL Roy Cutler, ORNL Zahid Hussain, LBNL

Ali Nassiri, ANL Nancy Grossman, FNAL
Pat Den Hartog, ANL
Will Oren, TJNAF

SC6 SC7 SC8 SC9
Conventional Facilities Env., Safety and Health Cost and Schedule Project Management

WBS 1.05 WBS 1.01.02 / 1.1.4 WBS 1.01 / 1.06
* Dixon Bogert, FNAL * Frank Kornegay, ORNL * Mark Reichanadter, SLAC * Bob Wunderlich, DOE/CH

Jess Albino, SLAC Ian Evans, ORNL Bill Cahill, DOE/ORO Jeff Geouque, US ITER
Tony Chargin, consultant Hans Vogel, PNNL Kin Chao, DOE/SC Dale Knutson, PNNL
Jim Lawson, ORNL Suzanne Herron, ORNL Steve Meador, DOE/SC

Les Price, consultant
Mark Waite, TJNAF

              Observers                    LEGEND     
Pat Dehmer, DOE/SC Tom Kiess, DOE/SC SC Subcommittee
Harriet Kung, DOE/SC Mike Holland, DOE/BHSO * Chairperson
Pedro Montano, DOE/SC Frank Crescenzo, DOE/BHSO [  ]  Part Time
Tom Brown, DOE/SC Joseph Eng, DOE/BHSO

Count: 36 (excluding observers)  
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Department of Energy Review of the  
National Synchrotron Light Source (NSLS) II Project 

 
AGENDA 

 
Tuesday, November 6, 2007 – Physics Auditorium 
 
 8:00 am DOE Executive Session ...............................................................D. Lehman 
 9:00 am Welcome ......................................................................................S. Aronson 
 9:15 am NSLS-II Overview, Science Requirements, & Project Scope ...... S. Dierker 
 10:00 am Break 
 10:15 am NSLS-II Project Baseline & EIR Lines of Inquiry ............................J. Yeck 
 11:00 am Accelerator Systems (1.3 & 1.2.1)................................................F. Willeke 
 12:00 pm Lunch 
 12:45 pm Tour 
 1:45 pm Experimental Facilities (WBS 1.4 & 1.2.2).........................................J. Hill 
 2:15 pm Conventional Facilities (WBS 1.5) ............................................... M. Fallier 
 3:00 pm Project Management/Pre-Operations (WBS 1.1 & 1.6)..................D.Hatton 
 3:15 pm Break 
 3:30 pm ES&H.............................................................................................W. Casey 
 4:00 pm Subcommittee Breakout Sessions 
 5:00 pm DOE Full Committee Executive Session 
 6:30 pm Adjourn 
 
Wednesday, November 7, 2007 
 
 8:00 am Parallel Subcommittee Presentations/Discussions 
  Detailed technical/scope, cost, schedule and management presentations 
 12:00 pm Lunch 
 1:00 pm Parallel Subcommittee Presentations/Discussions 
 4:00 pm DOE Full Committee Executive Session 
 
Thursday, November 8, 2007 
 
 8:00 am Parallel Subcommittee Presentations/Discussions 
 12:00 pm Lunch 
 1:00 pm Subcommittee Working Sessions 
 3:00 pm DOE Full Committee Executive Session 
 
Friday, November 9, 2007 
 
 8:00 am Dry Run of Closeout Briefing 
 11:00 am Closeout Briefing with BNL and NSLS-II Management 
 12:00 pm Adjourn 
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COST 
TABLE 



 

 
 

NSLS-II Preliminary Cost Baseline 

To Date 
$K To Go $K To Date $K To Go $K

$K % To 
Go Total $K To Date $K To Go $K To Date $K To Go $K

$K % To 
Go

1.01 Project Management (SC7 & SC9) 317           31,223          146            20,819            12,675           24% 65,181              31,541         317             31,223          146            20,819            12,675              24% 65,181             0
1.01.01 Project Management (SC9) 50             4,841            24              1,778              4,615             70% 11,307              4,891           50               4,841            24              1,778              4,615                70% 11,307             0
1.01.02 Environmental, Safety & Health (SC7) 3,202            3,026              1,001             16% 7,229                3,202           3,202            3,026              1,001                16% 7,229               0
1.01.03 Project Support (SC9) 267           20,505          123            13,583            5,844             17% 40,322              20,772         267             20,505          123            13,583            5,844                17% 40,322             0
1.01.04 Quality Assurance (SC7) 1,675            1,459              793                25% 3,928                1,675           1,675            1,459              793                   25% 3,928               0
1.01.05 Configuration Mgmt. & Document Control (SC9) 1,001            972                 422                21% 2,394                1,001           1,001            972                 422                   21% 2,394               0
1.03 Accelerator Systems (SC1, SC2, SC3, & SC5) 59             178,443        52              61,621            76,574           32% 316,749            179,425       59               179,366        52              61,621            78,176              32% 319,273            2,524
1.03.01 Accelerator Systems Mgmt. (SC1, SC2, SC3, & SC5) 37             2,903            32              2,279              -                0% 5,251                2,940           37               2,903            32              2,279              -                    0% 5,251               0
1.03.02 Accelerator Physics (SC1) * 23             7,017            20              6,418              5,911             44% 19,388              7,040           23               7,017            20              6,418              3,364                25% 16,841             -2,547
1.03.03 Injection System (SC2) ** 29,274          6,809              10,331           29% 46,415              29,274         29,274          6,809              11,331              31% 47,415             1,000
1.03.04 Storage Ring (SC3) 103,687        31,487            38,735           29% 173,910            103,687       103,687        31,487            41,282              31% 176,456            2,547
1.03.05 Controls Systems ( SC5) *** 11,078          7,590              5,275             28% 23,943              12,000         12,000          7,590              5,877                30% 25,467             1,524
1.03.06 Accelerator Safety Systems (SC2 & SC3) 3,068            1,162              1,419             34% 5,649                3,068           3,068            1,162              1,419                34% 5,649               0
1.03.07 Insertion Devices (SC3) 17,999          4,707              13,580           60% 36,287              17,999         17,999          4,707              13,580              60% 36,287             0
1.03.08 Accelerator Fabrication Facilities (SC2 & SC3) 3,417            1,168              1,322             29% 5,907                3,417           3,417            1,168              1,322                29% 5,907               0
1.04 Experimental Facilities (SC4) 192           51,071          22              18,468            24,680           35% 94,431              51,262         192             51,071          22              18,468            24,680              35% 94,431             0
1.04.01 Experimental Facilities Management 14             2,538            12              1,950              536                12% 5,049                2,551           14               2,538            12              1,950              536                   12% 5,049               0
1.04.02 Standard Local Controls & Data Acquisition Systems 5                   5                     1                    13% 11                     5                  5                   5                     1                       13% 11                    0
1.04.03 Standard Diagnostics 32                 34                   23                  34% 89                     32                32                 34                   23                     34% 89                    0
1.04.04 Standard Optics 98                 108                 65                  32% 272                   98                98                 108                 65                     32% 272                  0
1.04.05 User Instruments 178           47,930          10              16,319            24,049           37% 88,486              48,108         178             47,930          10              16,319            24,049              37% 88,486             0
1.04.06 Front End User Requirements Development 33                 28                   6                    10% 67                     33                33                 28                   6                       10% 67                    0
1.04.07 Optics Labs 435               23                   -                0% 458                   435              435               23                   -                    0% 458                  0
1.05 Conventional Facilities (SC6) 1,426        201,211        78              38,066            68,260           29% 309,041            202,637       1,426          201,211        78              38,066            68,260              29% 309,041            0
1.05.01 Conventional Facilities Management 26             3,836            23              3,661              750                10% 8,296                3,863           26               3,836            23              3,661              750                   10% 8,296               0
1.05.02 Conventional Facilities Engineering and Design 1,400        16,053          55              1,496              4,344             23% 23,348              17,453         1,400          16,053          55              1,496              4,344                25% 23,348             0
1.05.03 Conventional Facilities Construction 179,140        32,426            63,069           30% 274,635            179,140       179,140        32,426            63,069              30% 274,635            0
1.05.04 Integrated Controls & Communications 460               101                 34                  6% 595                   460              460               101                 34                     6% 595                  0
1.05.05 Standard Equipment 822               204                 21                  2% 1,046                822              822               204                 21                     2% 1,046               0
1.05.06 Conventional Facilities Commissioning 900               178                 43                  4% 1,121                900              900               178                 43                     4% 1,121               0

Total Estimated Costs (TEC) 1,994        461,948        298            138,973          182,189         30% 785,403            464,865       1,994          462,871        298            138,973           183,791             31% 787,926            2,524

1.02 R&D (SC1, SC2, SC3, SC4, SC5, SC6, SC9) 16,171      25,342          9,249         9,826              -                0% 60,588              41,513         16,171        25,342          9,249         9,826              -                    0% 60,588             0
1.02.01 Spares (SC2 & SC3) 588           11,791          417            3,603              -                0% 16,400              12,379         588             11,791          417            3,603              -                    0% 16,400             0
1.02.02 Experimental Systems R&D (SC4) 716           12,488          170            6,134              -                0% 19,507              13,204         716             12,488          170            6,134              -                    0% 19,507             0
1.02.03 Conceptual Design - Accelerator Sys. (SC2 & SC3) 6,946        943               5,038         71                   -                0% 12,998              7,888           6,946          943               5,038         71                   -                    0% 12,998             0
1.02.04 Conceptual Design - Experimental Facilities 338           (0)                 372            0                     -                0% 709                   337              338             (0)                 372            0                     -                    0% 709                  0
1.02.05 Conceptual Design - Conventional Facilities 3,449        54                 377            8                     -                0% 3,887                3,502           3,449          54                 377            8                     -                    0% 3,887               0

1.02.06 Conceptual Design - Project Mgmt. & Support 4,134        67                 2,875         10                   -                0% 7,086                4,202           4,134          67                 2,875         10                   -                    0% 7,086               0
1.06 Pre-Ops (SC1, SC2, SC3, SC4, SC5, SC9) -           31,076          -             19,125            -                0% 50,200              31,076         -             31,076          -            19,125            10,040              20% 60,240             10,040

16,171      56,418          9,249         28,951            -                0% 110,788            72,589         16,171        56,418          9,249         28,951            10,040              12% 120,828            10,040

18,165      518,366        9,546         167,924          182,189         27% 896,191            537,453       18,165        519,288        9,546         167,924           193,831             28% 908,754            12,564

* 25% contingency.  Remainder to magnets, power supply, & controls. ** Increase $ due to requirements, specs, & interface estblishment. *** ~$1M missing

Variance 
$K

DOE Review Estimate

Other Project Costs (OPC)

Estimate Contingency

Total $KTotal $K

Burdens & Esc

TOTAL PROJECT COST (TPC)

Contingency

WBS# WBS Name

Burdens & Esc
Project Estimate

Estimate
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NSLS-II Preliminary Funding Profile 
 

NSLS-II FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 FY13 FY14 

CUM BCWS 1,000 5,800 27,711 81,197 157,313 305,613 490,237 620,166 688,805 714,003
CUM 
Obligations  1,000 5,800 30,117 86,326 162,712 310,763 503,036 625,937 687,765 712,839
CUM Funding 
Profile 1,000 5,800 30,800 95,800 183,800 348,300 602,700 773,500 850,500 896,200
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Performance Baseline for the National Synchrotron Light Source-II Project: 
External Independent Review  
DE732T1/DECEMBER 2007  

Executive Summary  

The Department of Energy (DOE) Office of Engineering and Construction Man-
agement (OECM) wants to  

 validate the proposed performance baseline for the National 
Synchrotron Light Source (NSLS)-II project, and  

 recommend ways to improve project planning and execution.  

OECM asked LMI to independently review the project and submit its findings, 
observations, and recommendations.  

The NSLS-II project is a federally funded line-item construction project to construct a 
new accelerator and supporting experimental and conventional facilities at the 
Brookhaven National Laboratory in Upton, NY.  

NSLS-II will be a new synchrotron light source, highly optimized to deliver ultra-
high brightness and flux and exceptional beam stability. It will also provide ad-
vanced insertion devices, optics, detectors, robotics, and a suite of scientific in-
struments designed to maximize the scientific output of the facility. Together, they 
will enable the study of material properties and functions with a spatial resolution of 
1 nm, an energy resolution of 0.1 meV, and the ultra-high sensitivity required to 
perform spectroscopy on a single atom.  

The project includes design and installation of the accelerator hardware and ex-
perimental apparatus and construction of supporting infrastructure and facilities 
required to produce a new synchrotron light source. It includes a third-generation 
storage ring, full energy injector, experimental areas, and appropriate support 
equipment, all housed in a new building. The facility is designed to meet requirements 
to ensure high reliability and availability for the user programs and includes support 
facilities to ensure excellent scientific productivity.  

Table ES-1 summarizes the proposed baseline costs for this project.  



 

Table ES-1. Proposed Baseline Costs ($)  

Project completion is proposed for June 2015.  

We provided a preliminary draft external independent review (EIR) corrective action 
plan (CAP) shell, including the preliminary draft recommendations, to OECM in 
advance of this draft report to allow completion of corrective actions to meet the 
Energy System Acquisition Advisory Board schedule. The preliminary draft EIR CAP 
shell documented 66 recommendations, resulting from 9 major findings, 12 findings, 
and 45 observations. Our overall conclusion, following the on-site portion of the EIR, 
was that the project could be successfully executed and the proposed baseline 
validated once the major findings were resolved and approved resolution of the other 
findings was in progress.  

The preliminary draft recommendations were a snapshot of the EIR at the time of the 
out brief, with the understanding that they might be augmented with additional 
recommendations in the draft report. During completion of the review, we made 
additional findings and elevated some preliminary draft findings and observations to 
major findings and findings, respectively. The CAP shell attached to this report 
documents the status of the preliminary draft recommendations as well as the ad-
ditional recommendations and changes to the preliminary draft recommendations 
identified during the drafting of this report. The CAP shell now includes a total of 10 
major findings, 27 findings, and 46 observations with recommendations. Where 
appropriate, the CAP shell also contains the project team and EIR team responses and 
discussions. Our overall conclusion, following completion of the EIR and writing of 
the report, is that the project can still be successfully executed and the proposed 
baseline validated once the major findings are resolved and approved resolution of the 
other findings is in progress.  

The two major findings that remain unresolved focus on design maturity. The pre-
liminary design of the conventional facilities is still under review by the project team, 
the preliminary design of the accelerator is incomplete, and the design of the 
experimental facilities is still conceptual. The preliminary designs and design reviews 
do not provide sufficient information to develop the performance baseline as required 
by DOE Order (O) 413.3A. Further, the lack of detailed interface documentation 
between the major components poses the risk that the scope of any of the components 
may not be fully understood, and therefore, the cost, scope, and schedule baselines 
may not necessarily be complete. Therefore, we cannot recommend validation of the 
project baseline at this time.  

 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  



 

Executive Summary  

The resolution of these issues requires the following:  

1 Revision of the project schedule to accurately reflect the preliminary de-
sign process for each of the major components  
2 Completion of a design review of the conventional facilities preliminary 
design, entry of the review recommendations into the recommendation tracking 
process, and resolution of all comments that impact the proposed baseline; review 
of all open recommendations from the comprehensive design review of September 
11, 2007, and subsequent reviews for baseline impact; placement of the 
preliminary design under the change control process  
3 Completion and documentation of the preliminary design package for the 
accelerator; completion of a preliminary design review that compares the 
preliminary design with the design requirements documents; documentation of the 
status of all open recommendations from all reviews since the comprehensive 
design review of September 11, 2007, for baseline impact; placement of the 
preliminary design under the change control process  
4 Completion of the preliminary design of the experimental facilities; com-
pletion of a preliminary design review that compares the preliminary design with 
the design requirements documents; documentation of the status of all open 
recommendations from all reviews since the comprehensive design review of 
September 11, 2007, for baseline impact; placement of the preliminary design 
under the change control process  
5 Documentation of the interfaces between the conventional facilities, ac-
celerator, and experimental facilities to ensure that all project scope is included in 
the preliminary designs; placement of these documents under the change control 
process.  

The assignment of the federal project director (FPD) for this project is inconsistent 
with DOE policy. The designated FPD, Mr. Frank Crescenzo, is not certified at any 
level. The Deputy FPD, Mr. Joseph Eng, is certified at Level 2. As described by the 
project team, Mr. Eng is considered the FPD of record for signature purposes and Mr. 
Crescenzo is considered by Office of Science (SC) management to be the FPD 
accountable for the conduct of the project. Project documentation is not always clear 
in this assignment and allocation of duties. DOE Order O 361.1A requires an FPD 
certified at Level 4. SC currently does not have any Level 4 certified FPDs.  

The SC independent project review, conducted simultaneously with the EIR, in-
cluded in its recommendations an increase in the total project cost (TPC) from 
$896 million to $912 million. Between the EIR site visit and the drafting of this 
report, the project team incorporated the recommended increase and gave us 
documentation identifying the allocation of the $16 million increase. We wrote  



this EIR report to reflect the $896 million TPC so that the recommendations 
would be consistent with the data in the report.  

In our professional judgment, with proper management and controls, the $912 million 
proposed TPC and a completion date of June 2015 will likely be sufficient to 
complete this project, given the $198 million contingency component (21.7 percent of 
the $912 million TPC) carried by the project team and the amount of estimate 
uncertainty contingency that remains embedded in the cost estimate. However, this is 
a judgment, and for the reasons stated above, we cannot recommend formal validation 
of the project at this time.  

DOE Manual (M) 413.3-1 acknowledges that scientific systems such as accelerators 
do not follow linear processes where all subsystems reach the same maturity at the 
same time and that concurrency of subsystem design poses an increased risk. These 
scientific systems projects often include facilities as one component and the 
scientific instrument as another. The NSLS-II project generally follows this 
structure, with a conventional facilities component and the accelerator systems and 
experimental facilities acting like a large major item of equipment component to be 
installed in the newly constructed facilities.  

Preliminary design of the conventional facilities for NSLS-II is essentially complete, 
and the review process still in progress. Following completion and documentation of 
the conventional facilities preliminary design review, the conventional facilities 
construction could likely be baselined as a separate component and the baseline for 
the accelerator and experimental facilities established at later dates when their 
respective designs are more mature. This phased baseline approach would require 
some additional planning effort on the part of the project team to repackage the 
project, but may provide a more expedient way forward for these types of projects, 
where the design requirement progresses sequentially across subsystems.  
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Chapter 1 
Introduction  

1.1 PROGRAM REVIEW  

At the direction of the Department of Energy (DOE) Office of Engineering and 
Construction Management (OECM), LMI conducted an external independent review 
(EIR) of the National Synchrotron Light Source (NSLS)-II project at Brook-haven 
National Laboratory (BNL). The purpose of the EIR was to support OECM’s 
validation of the performance baseline, Critical Decision (CD)-2. LMI conducted the 
review using the guidelines and procedures in DOE Order (O) 413.3A and DOE 
Manual (M) 413.3-1.

 1,2 

 

After reviewing documentation received from the project team, we conducted an 
on-site review November 5–9, 2007. Because of the Energy System Acquisition 
Advisory Board (ESAAB) schedule and a desire to obtain CD-2 approval prior to the 
fiscal year 2009 (FY09) budget deadline, we prepared a preliminary draft of the 
corrective action plan (CAP) shell for this review in advance of the report and issued 
it to the project team. The preliminary draft CAP shell documents 66 rec-
ommendations resulting from 9 major findings, 12 findings, and 45 observations. Our 
overall conclusion, following the on-site portion of the EIR, was that the project 
could be successfully executed and the proposed revised baseline validated once the 
major findings were resolved and approved resolutions to the findings were in 
progress.  

This EIR report details the scope of our completed review, documents our findings 
and observations, and provides a final total of 83 recommendations for improving 
project management. The recommendations stem from 10 major findings, 27 findings, 
and 46 of the observations. Our overall conclusion is that the project can be 
successfully executed and the performance baseline validated once the project team 
resolves the 10 major findings and approved resolutions to the findings are in 
progress. Appendix A contains recommendations corresponding to the major 
findings, findings, and selected observations in a CAP shell.  

The project team was able to resolve the great majority of the recommendations 
identified in the preliminary draft CAP shell. The CAP attached to this report 
(Appendix A) contains the project team’s responses and EIR team follow-up ac-
tions for the major findings, findings, and observations in the preliminary draft  

1 
  U.S. Department of Energy, Office of Management, Budget and Evaluation,  
 

Program and  
 Project Management for the Acquisition of Capital Assets, DOE O 413.3A, July 28, 2006. 

2

 
U.S. Department of Energy, Office of Management, Budget and Evaluation, Project Man 
agement for the Acquisition of Capital Assets, DOE M 413-3-1, March 2003.  



 

CAP and the identification of any additional major findings, findings, and obser-
vations with recommendations contained in this report.  

1.2 PROJECT DESCRIPTION  

NSLS-II will be a new synchrotron light source, highly optimized to deliver ultrahigh 
brightness and flux and exceptional beam stability. It will also provide advanced 
insertion devices (IDs), optics, detectors, robotics, and a suite of scientific 
instruments designed to maximize the scientific output of the facility. Together, these 
will enable the study of material properties and functions with a spatial resolution of 
1 nm, an energy resolution of 0.1 meV, and the ultra-high sensitivity required to 
perform spectroscopy on a single atom.  

The project includes design, building, and installation of the accelerator hardware, 
experimental apparatus, civil construction, and central facilities required to produce a 
new synchrotron light source. It includes a third-generation storage ring, full energy 
injector, experimental areas, and appropriate support equipment, all housed in a new 
building. The facility is designed to meet requirements to ensure high reliability and 
availability for the user programs and includes support facilities to ensure excellent 
scientific productivity.  

1.3 PROPOSED PERFORMANCE BASELINE  

At the time of the EIR site visit, the proposed total project cost (TPC) for the project 
was $896 million. The DOE Office of Science (SC) independent project review (IPR), 
conducted simultaneously with the EIR, included in its recommendations an increase 
in TPC from $896 million to $912 million. Between the EIR site visit and the drafting 
of this report, the project team made the recommended increase and gave us 
documentation identifying the allocation of the increases. This EIR report still reflects 
the $896 million TPC so the recommendations are consistent with the data in the 
report.  

Table 1-1 shows the proposed $896 million performance baseline for the NSLS-II 
project.  

Table 1-1. Project Performance Baseline Costs  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  
Performance Baseline Costs  

Baseline Costs  
 

Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  



 
 

Introduction 

Note: PED = project engineering and design; TEC = total estimated cost; OPC = other project cost; PMB = performance meas-
urement baseline.  

Table 1-2 shows the proposed performance baseline schedule Level 1 milestones.  

Note: (A) = actual.  

1.4 REPORT ORGANIZATION  

The remainder of this report is organized as follows: Chapter 2 presents our 

findings, observations, and recommendations— which correspond to the 17 key 

EIR areas of the NSLS II Final Review  
Plan, November 5, 2007, included in this limited review—in the following 

sections: 2.1 Work Breakdown Structure 2.2 Project Costs and 

Resource-Loaded Schedule 2.3 Key Project Cost, Schedule, Technical, 

and Programmatic As 

sumptions 2.4 Project 

Schedule/Critical Path 2.5 Risk 

Management  



Table 1-1. Project Performance Baseline Costs  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  
Performance Baseline Costs  

Baseline Costs  
 

Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

Table 1-2. Project Performance Baseline Schedule  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  





2.8 Basis of Design  

2.9 Preliminary Design, Design Review, and Comment Disposition  

2.10 System Functions and Requirements  

2.11 Sustainability  

2.12 Hazard Analysis  

2.13 Value Management/Engineering  

2.14 Start-Up Test Plan  

2.15 Project Execution Plan  

2.16 Acquisition Strategy  

2.17 Integrated Project Team The appendixes provide supporting 

information, including a CAP shell,  review team background, persons interviewed, documents reviewed, and  
abbreviations.  



Chapter 2 
Findings  

The EIR team focused on the key review elements (listed at the end of Chapter 1) 
identified in DOE M 413.3-1 and the EIR Review Plan for the NSLS-II Project, 
September 5, 2007. In the following sections, we present background information, 
explain the scope of our review, and document our major findings, findings, ob-
servations, and recommendations for each element.  

Our findings and observations are limited to specific concerns and issues associ-
ated with the key review elements:  

 A major finding is any finding that has a significant scope, cost, or 
schedule impact and, in our professional judgment, needs to be satisfactorily 
addressed before we recommend validating the baseline. Major findings also 
include findings that significantly impact safety or the ability of the project 
team to successfully execute the baseline.  

 A finding is any deficiency that can impact the estimated project cost or 
schedule. In general, findings include deficiencies in the hazard analysis, design, 
risk assessment, scope definition, system requirements, or start-up. Findings also 
include concerns for safety or the ability of the project team to successfully 
execute the baseline.  

 An observation is a comment that is not related to potential scope, cost, 
or schedule impacts.  

If a finding states that a deficiency exists, we recommend a way to resolve it. We 
intend our recommendations to help the project team address programmatic, oper-
ating, and statutory requirements; identify accurate cost, schedule, and technical 
scope baselines; and manage and control successful execution of the project.  

For this review, we provided an early release preliminary draft of the CAP shell to the 
project team in advance of the draft report. To facilitate organizing this early release 
preliminary draft CAP, review elements were identified by letter on the basis of the 
review plan and recommendations were identified by number sequentially within each 
lettered element. When this report was drafted, the early-release preliminary draft 
CAP recommendations were reordered within each section for readability but retained 
the original letter/number identifier to remain consistent with the early release 
preliminary draft CAP. In this report, we added some recommendations that were not 
in the early release preliminary draft CAP. These new recommendations were 
numbered using the next available number within each lettered section. The CAP shell 
associated with this report contains all the recommendations.  



The letter designations for the review elements are as follows:  

A. Work Breakdown Structure  

B. Project Costs and Resource-Loaded Schedule  

C. Key Project Cost, Schedule, Technical, and Programmatic Assumptions  

D. Project Schedule and Critical Path  

E. Risk Management  

F. Funding Profile  

G. Project Execution  

H. Basis of Design  

I. Preliminary Design, Design Review, and Comment Disposition  

J. System Functions and Requirements  

K. Sustainability  

L. Hazard Analysis  

M. Value Management/Engineering  

N. Start-Up Test Plan  

O. Project Execution Plan  

P. Acquisition Strategy  

Q. Integrated Project Team.  

2.1 WORK BREAKDOWN STRUCTURE  

2.1.1 Key Review Element Background  

A work breakdown structure (WBS) is a product-oriented grouping of project 
elements that organizes and defines the total scope of a project. Each descending level 
represents an increasingly detailed definition of a project component. This structure 
integrates and relates all project work (technical, schedule, and cost) and is used 
throughout a project’s life cycle to identify and track specific work scope elements. 
The system architecture should be tailored to the size and complexity of the project 
and should allow the project to be successfully completed and flow from the mission 
operational requirements.  
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The WBS dictionary is a listing of individual WBS elements that describes the 
work scope content of each element, deliverables, basis of estimate (BOE), as-
sumptions, milestones, and resource requirements. WBS dictionaries may also 
show logic ties with other WBSs. DOE M 413.3-1 calls for preparing an organ-
ized WBS and WBS dictionary that  

 define the total work scope;  

 incorporate and represent a reasonable breakdown of all project work;  

 include discrete WBS work packages or elements that describe 
specific items of hardware, service, or data; and  

 contain sufficient levels to adequately manage the project.  

The WBS should provide a comprehensive basis for projecting financial require-
ments and be compatible with the cost estimate and resource-loaded schedule 
(RLS). The WBS should provide the means to allocate resources and schedule and 
control the project at the product level. It should be structured around activity-based 
products and make only limited use of level-of-effort (LOE) activities.  

2.1.2 Element Scope of Review  

The EIR team assessed the WBS and WBS dictionary to ensure the WBS incorpo-
rates all project work. We assessed whether the RLS is consistent with the WBS for 
the project work scope and evaluated whether the WBS is product oriented and 
represents a reasonable breakdown of the project work scope.  

2.1.3 Findings/Observations/Recommendations  

2.1.3.1 WBS STRUCTURE  

Table 2-1 shows a Level 2 breakdown of the proposed WBS.   

Table 2-1. Work Breakdown Structure  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  



Observation: The WBS is developed to the sixth level and contains 905 WBS 
elements. Each of these WBS elements is further broken down into activities, 
usually between 5 and 10.  

2.1.3.2 WBS DICTIONARY  

Observation: The WBS dictionary describes each WBS element, mostly providing 
general information on the scope of work. Specific assumptions associated with 
each element are typically contained in the cost estimate.  

Observation: The WBS dictionary is under configuration control, and changes or 
additions require a baseline change proposal (BCP).  

Major Finding: The WBS dictionary lacks key information—such as building 
square footages, number of storage ring (SR) magnets, and number of SR 
gird-ers—and some elements have incorrect information, such as the number of 
SR vacuum chambers.  

Recommendation A1: Augment the WBS dictionary with key project infor-
mation and correct any errors for consistency with the current design. Include 
specific quantitative scope definition language at Level 3 such that the WBS 
dictionary defines the project scope.  

2.1.3.3 CONTINUITY WITH PROJECT SCOPE OF WORK  

Observation: The WBS represents a reasonable breakdown of the project work 
scope, incorporates all major work activities, and is product oriented.  

Observation: Most of the installation work for the accelerator part of the project is 
consolidated in a Level 4 WBS element (1.03.04.09) separate from the related design, 
procurement, and testing activities. This will make tracking and managing this work 
difficult and increases the potential for omitted and double-counted items.  

Recommendation A2: Consider consolidating all work activities associated 
with the equipment or material items (such as piping or electrical cabling) in the 
same Level 4 WBS element.  

2.1.3.4 CONSISTENCY WITH RLS  

Observation: The WBS aligns with the RLS, and its hierarchy is easily followed on 
the project schedule.  
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2.2 RESOURCE-LOADED SCHEDULE  

2.2.1 Key Review Element Background  

Three elements are necessary for an acceptable RLS activity—a reasonable duration, 
an accurate cost, and an accurate loading profile over the duration. In addition, each 
element must be considered in the context of the level of completion of the project 
documents.  

2.2.2 Element Scope of Review  

For selected WBS elements (typically, those constituting significant cost or risk), the 
EIR team summarized the detailed basis for the cost estimate and schedule duration. 
We also assessed the method of estimation and strengths or weaknesses of the cost 
and schedule estimates for each WBS element reviewed. Table 2-2 shows the 19 
target WBS elements included in our detailed cost and schedule evaluation.  

Table 2-2. Target WBS Elements for Detailed Review  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  



These target elements were selected on the basis of their size, complexity, risk, and 
how well they represented the overall work associated with the NSLS-II project. One 
selection criterion was inclusion of representative WBS elements from the entire 
project life cycle, including management, construction, and start-up. We also made 
sure to select elements from the conventional construction, accelerator, and 
experimental parts of this project.  

2.2.3 Findings/Observations/Recommendations  

This subsection presents our evaluation of the 19 target WBSs that constitute our 
baseline review of the NSLS-II project. It presents our findings and observations for 
each target area, including the scope and evaluations of the basis of cost and 
schedule.  

Finding: The cost estimate contains embedded contingency in the form of cost 
factors to account for estimate uncertainty. These types of adjustments are typi-
cally handled through contingency associated with a project risk.  

Recommendation B33: Remove embedded estimate uncertainty contingency  
from the cost estimate and establish a risk and contingency for this event.  

2.2.3.1 WBS 1.02.01.03—MAGNET DEVELOPMENT LABORATORY  

2.2.3.1.1 Scope of Work  

WBS 1.02.01.03, Magnet Development Laboratory, includes developing and 
demonstrating ID technology that will meet or exceed specified x-ray source or 
damping requirements for NSLS-II. An undulator development laboratory will be 
established with the capabilities to assemble, measure, shim, test, and condition the 
IDs. The incorporation of new materials, methods, and technologies will be 
investigated. These tasks will mitigate technical, cost, and schedule risks associated 
with the in-vacuum undulator (IVU), elliptically polarizing undulator (EPU), and 
damping wigglers. These tasks also will improve operational reliability, reduce future 
infrastructure costs, reduce the duration of shutdowns, and provide a variety of viable, 
state-of-the-art ID options to the users of NSLS-II. Eventually the facility will 
become the Insertion Device Magnet Measurement Facility (WBS 1.03.08.02) with 
the following capabilities:  

 A clean area for ID assembly and staging  

 Storage areas for ID parts and materials  

 A temperature-stabilized (±2°C) clean room (> class 10000) for 
magnetic survey, with a gantry for an overhead crane (twin 2-ton chain hoists), 
7-meter Hall-probe mapping bench, pulsed-wire system and test area, 
flowing-water nuclear magnetic resonance (NMR) for Hall-probe calibration, 
circulating He refrigerator, and associated electronic systems  



 

Findings  

 A machine shop, fully equipped, with storage for tooling, and a 
computeraided-design-to-computer-aided-manufacturing (CAD-to-CAM) 
system for fabrication  

 An area for winding superconducting IDs, with storage for parts  

 An area to set up and operate the vertical test facility, a horizontal test 
facility for surveying superconducting IDs, and a superconducting undula-
tor/superconducting wiggler measurement system  

 An area outside the main building—perhaps an affixed structure—for 
bead blasting and polishing equipment, a hood for spraying paint, and an oven 
for curing coatings  

 Office space with windows and emergency egress  

 An area for loading and unloading trucks.  

2.2.3.1.2 Basis of Cost  

Table 2-3 shows the $3.86 million cost estimate for the magnet development labo-
ratory and our evaluation.  

Observation: Work scope is cursory and does not discretely identify facility loca-
tion and principle requirements, such as footprint and square footage. This re-
quirement is intended to be satisfied by using an existing facility. Buildings 703, 
727, and 832 were identified as candidates during discussions, and the last building 
is strongly preferred on the basis of certain physical characteristics. This information 
was not contained in the BOE.  

Recommendation B34: Revise the WBS 1.02.01.03 work scope to better ex 
plain discrete facility requirements and assumptions pertaining to making cer 
tain space fit for its intended use.  

Observation: Cost risk included in the detailed estimate is not established within the 
BOE. For example, a vendor quotation for equipment (amounting to  

Table 2-3. Magnet Development Laboratory Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  



 

$66,420.95 and associated with Activity 9, Resource 20) was increased by 50 per-
cent (to $100,000) in the detailed estimate without explanation to address risk.  

Recommendation B7: Revise the WBS 1.02.01.03 BOE to identify the cost 
uncertainty captured in the estimate, including the rationale for not addressing 
this in the risk analysis. Further, ensure that such risks are not duplicated in cost 
estimates for contingency.  

Observation: A BOE, description, and assumptions for activity-specific staff and 
material resources either do not exist or are weakly defined and lack calculations. For 
example, estimates provided by Brookhaven Science Associates (BSA) for Activity 
10, Resource 22, are not supported in the BOE.  

Recommendation B8: Revise the WBS 1.02.01.03 BOE to include the ra-
tionale for the resource loading, work activity to be performed, and calcula-
tions used to derive the LOE required.  

Observation: The BOE is evolving, and “housekeeping” is needed to input recent 
vendor quotations and correct cost errors.  

Recommendation B9: Perform a quality assurance review on the WBS  
1.02.01.03 BOE to resolve inconsistencies, omissions, and errors.  

Observation: Vendor quotations are not correlated to BOE activity-specific re-
sources. For example, determining which material resource estimate is associated 
with its corresponding vendor quotation is difficult.  

Recommendation B10: Correlate vendor quotations to activity-specific material 
resource quantities identified in the WBS 1.02.01.03 estimate.  

2.2.3.1.3 Basis of Schedule  

Table 2-4 shows the magnet development laboratory schedule activities and our 
evaluation.  

Table 2-4. Magnet Development Laboratory Schedule Activities and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  
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2.2.3.2 WBS 1.03.02—ACCELERATOR PHYSICS  

2.2.3.2.1 Scope of Work  

WBS 1.03.02, Accelerator Physics, includes performing accelerator physics ac-
tivities concerning aspects of the lattice, dynamic aperture, collective effects studies, 
injector system, RF-related effects, impedance calculations, stability issues, and 
parts of the controls software.  

2.2.3.2.2 Basis of Cost  

Table 2-5 shows the $7.0 million cost estimate for accelerator physics and our 
evaluation.  

Observation: Work scope in the WBS dictionary lacks detail and is cursory.  

Recommendation B11: Revise the WBS 1.03.02 work scope in the WBS dic-
tionary to better explain activities to be performed.  

Observation: Information supporting professional judgment to derive cost estimates 
is not contained in the BOE. For example, it does not contain historical cost 
information for comparable beam activities along with the extrapolation calculations 
performed to derive the estimate.  

Recommendation B12: Revise the WBS 1.03.02 BOE to include all relevant 
supporting information and calculations to justify the estimate and permit rep-
lication.  

2.2.3.2.3 Basis of Schedule  

Table 2-6 shows the accelerator physics schedule activities and our evaluation.  

Table 2-5. Accelerator Physics Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

Table 2-6. Accelerator Physics Schedule Activities and Evaluation  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

45,00 12,00



 

2.2.3.3 WBS 1.03.03.02—BOOSTER SYSTEMS  

2.2.3.3.1 Scope of Work  

WBS 1.03.03.02, Booster Systems, includes design, procurement, assembly, in-
stallation, and testing. The system consists of  

36 standard and 4 long girders,  

32 defocusing and 28 focusing combined-function dipoles,  

24 quadrupole magnets, and  

16 sextupoles magnets.  

The plan is to procure this system as a turn-key item. The design effort will include 
the conceptual layouts, interfaces to civil construction and to global systems, and 
procurement oversight. In January 2007, the project team decided to separate this 
system, which was originally a part of the SR area, into its own ring on the basis of 
technical recommendations.  

The decision to make the booster ring system a turn-key procurement is based on the 
experience Danfysik has with designing and building a similar system with the desired 
Australian design. BSA concluded that its resources would be stretched too thin to 
take over this design and procurement effort considering its workload with the SR 
design effort.  

2.2.3.3.2 Basis of Cost  

Table 2-7 shows the main components of the booster systems estimate and our 
evaluation.  

Table 2-7. Booster Systems Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  



 

Findings  

Note: IOT = inductive output tube.  

Observation: The $13,371,067 direct cost estimate increases to $14,353,540 
when the site burdens are added.  

Observation: Few vendors can provide this system under a turn-key arrangement. 
Only one has been identified to date, but the project team is working to identify a 
second. A 27 percent contingency has been assumed for this item, which includes 
a minimal 3 percent cost risk factor risk. This is overly low, considering the bid 
risk associated with a single supplier.  

Recommendation B13: Identify additional qualified vendors for the very large 
$15 million booster ring procurement. Reevaluate the contingency cost risk 
factor in light of the bid risk associated with limited vendors and other cost risks 
associated with this procurement.  

Observation: The utility and other interfaces with the conventional facility are not 
adequately defined for the booster ring.  

Recommendation B14: Better define the utility interfaces between the booster 
systems and the conventional facilities and document these appropriately.  

2.2.3.3.3 Basis of Schedule  

Table 2-8 shows the booster systems main schedule activities and our evaluation.  

Table 2-7. Booster Systems Cost Estimate and Evaluation  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



 
 

Observation: The start of the booster ring work is delayed by about 18 months 
due to a funding limitation and other project demands. This pushes this activity 
onto a secondary critical path.  

2.2.3.4 WBS 1.03.04.02—STORAGE RING MAGNETS SUBSYSTEMS  

2.2.3.4.1 Scope of Work  

WBS 1.03.04.02, Storage Ring Magnets Subsystems, has the following three 
subelements:  

SR Magnets—$19,827,970  

SR Girder Systems—$3,549,238  

SR Girder Integration—$3,162,553.  

The main activities in this WBS element are the design, procurement, and testing of 
the SR magnets and girders. Three types of magnets (dipole, quadrupole, and 
sextupole) and a number of different correctors are being procured. Specific magnet 
development activities include  

design, including detailed specifications,  

Table 2-8. Booster Systems Schedule Activities and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  
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CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



 

Findings  

procurement strategy,  

magnet prototype and main procurements,  

magnet testing, and  

assembling magnets with high precision on girder system.  

Prototypes are being initially developed under research and development (R&D). 
This will be followed by preproduction vendor fabrication work, which will be used 
to qualify potential vendors prior to procurement and the start of production.  

The SR girder work is the other large activity in this WBS element. This work  

includes  
design of the girders and base plates,  

qualification of vendors,  

procurement and testing of prototypes,  

performance acceptance testing, and  

assembling and aligning lattice components of the SR girder.  

2.2.3.4.2 Basis of Cost  
Table 2-9 shows the main components of the $22,067,567 SR magnets cost esti-
mate (direct costs without burden added) and our evaluation.   

Table 2-9. SR Magnets Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40
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19,40
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110,80
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Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
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0  
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0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

FY0 FY0



 
 

Observation: The $22,067,569 direct magnet subsystem cost estimate increases to 
$26,539,761 when the labor and other burdens are applied to the direct cost es-
timate.  

Observation: The BOE backup material doesn’t support the $16.1 million magnet 
estimate. An involved discussion with the project staff confirmed that the quoted 
unit prices and the correct magnet quantities were used to derive this estimate.  

Recommendation B35: Document how the quoted unit prices and magnet  
quantities were used to derive the magnet estimate for WBS 1.03.04.02 and  

include this in the BOE backup. Review other areas of the baseline to make  
sure that all large estimates are appropriately supported.  

Observation: The project team assumes an existing BNL facility and associated 
tools and equipment will be used for assembly of the magnets, girders, and vacuum 
chambers at no cost to the project. This is not included in the estimating as-
sumptions (see Section 2.3 for our recommendation).  

Table 2-9. SR Magnets Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  
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Performance baseline (total project cost)  896,200,000  
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  
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Table 2-1. Work Breakdown Structure  
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Description  
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Findings  

2.2.3.4.3 Basis of Schedule  

Table 2-10 shows the SR magnets major schedule activities and our evaluation.   

Observation: All the major SR magnet schedule activities are reasonable.  

2.2.3.5 WBS 1.03.04.03—STORAGE RING VACUUM SYSTEM  

WBS 1.03.04.03, SR Vacuum System, activity is composed of the following four 
WBS subelements:  

SR Vacuum Chambers (1.03.04.03.01)—$18,310,682  

SR Vacuum Valves (1.03.04.03.02)—$2,595,071  

SR Vacuum Pumps (1.03.04.03.03)—$8,714,812  

SR Vacuum Monitoring and Controls (1.03.04.03.04)—$4,319,850. We 

reviewed the largest of these subelements (SR Vacuum Chamber) in detail.  

Table 2-10. SR Magnets Schedule Activities and Evaluation  
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Description  



 

2.2.3.5.1 Scope of Work  

This work includes the design and fabrication of the SR cell vacuum chambers, 
absorbers, RF-shielded bellow, and front-end drift pipes. Specific work activities are 
machining of the cell chambers, cleaning and welding of the cell chambers (currently 
assumed to be at APS), fabrication of various absorbers, and fabrication of the 
RF-shielded bellows. There are five different vacuum chamber designs, and each 
chamber is constructed of aluminum 6063 T5 bullets.  

The tolerances between these vacuum chambers and the magnets are very tight, 
requiring precision fabrication and machining of these chambers and limiting the 
number of vendors that can meet the specifications. NSLS-II has developed a 
three-dimensional (3-D) model so that all dimensional, orientations, and tolerances 
can be adequately designed.  

2.2.3.5.2 Basis of Cost  

Table 2-11 shows the SR vacuum chamber cost estimate and our evaluation.   

Table 2-11. SR Vacuum Chamber Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  
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Contingency  182,197,000  
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0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  



 

Findings  

a

 All costs are unburdened direct cost estimates.  

Observation: The total in the above table ($14,779,084) represents the unbur-
dened SR Vacuum Chambers estimate. This estimate increases to $18,310,682 
when the burdens are applied.  

Finding: The cost basis for the $6.4 million chamber fabrication work is ques-
tionable: it is based on very old (1992) data escalated to 2007 dollars, the design 
differences between the APS chambers and the NSLS-II chambers were not con-
sidered, the precision aluminum machining industry technology has changed con-
siderably in the last 15 years, and vendors are very busy and will likely not be very 
aggressive in pricing their services. These cost uncertainties apparently were not 
factored into the contingency assessment since a very low cost weighting factor (4 of 
15) was selected.  

Recommendation B15: Obtain at least one representative quote on the WBS  
1.03.04.03.01 vacuum chamber fabrication work and modify the baseline ac-
cordingly. Reevaluate the contingency associated with this procurement to 
factor in this new pricing information and the likely bidding environment.  

Table 2-11. SR Vacuum Chamber Estimate and Evaluation  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



 

Finding: At least two areas should be reevaluated for the next estimate update:  
(1) the $720,000 end port drift pipe, which is based on a rough professional judg-
ment estimate, and (2) the assembly/testing estimate, which is based on 180 cell 
chambers instead of the correct 191 chambers.  

Recommendation B16: Reevaluate the cost estimate for the $720,000 end port 
drift pipe and base the assembly/testing effort estimate on the correct 191 
chambers. Modify the cost estimate during the next update and evaluate other 
parts of the estimate for similar issues.  

2.2.3.5.3 Basis of Schedule  

Table 2-12 shows the SR vacuum chamber schedule durations and our evaluation.   

Table 2-12. SR Vacuum Chamber Schedule Activities and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  



Findings  

Observation: The 20-day duration for preparing the cell chamber solicitation is too 
short to incorporate the tight tolerances, 3-D design, and technical requirement into 
the bidding package.  

Recommendation B17: Reevaluate the cell chamber solicitation duration for  
WBS 1.03.04.03.01 and adjust the schedule as required.  

2.2.3.6 WBS 1.03.04.04—STORAGE RING POWER SUPPLIES  

2.2.3.6.1 Scope of Work  

WBS 1.03.04.04, SR Power Supplies, has three main subelements:  

SR Main Dipole Power Supplies—$1,618,360  

SR Multipole Power Supplies—$6,194,788  

SR Corrector Power Supplies—$7,237,615.  

These power supplies will be used to supply the dipolar, quadrupole, and sextupole 
magnets and the correctors. Most power supply units will be located in the equipment 
area above the SR tunnel. The work includes the design, procurement, assembly, and 
testing of these units. The installation of the power supplies is included in another 
WBS element (1.03.04.09). Chilled water provided to the power supply racks will be 
used to cool these units.  

These units are unipolar, two-quadrant, current-regulated supply. A combination of 
digital and analog control systems will be used to control the operation of the power 
supplies. There are 60 dipole, 300 quadrupole, and 45 sextupole power supply units. 
In addition there are two types of power supplies for the correctors (fast and slow).  

Prototypes are planned so that the design can be improved to meet the key 99 per-
cent reliability requirement and to reduce the price risk associated with this pro-
curement. The initial costs for these prototypes are in the R&D area, and the 
follow-on prototype work is contained in this WBS element.  

2.2.3.6.2 Basis of Cost  

Table 2-13 shows the principal items that constitute the SR power supplies cost 
estimate and our evaluation.  



 
 

Table 2-13. SR Power Supplies Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



 

Findings  

Observation: The $11,497,546 power supply estimate increases to $15,050,763 
when the site burden and escalation are included.  

Observation: The quantity estimates and unit price information are not in the cost 
estimate for the dipole magnets. This information is contained in the backup 
documents.  

Recommendation B18: Incorporate quantity estimates and unit prices in the 
cost estimate for the dipole magnet power supply units.  

Observation: The power supplies will be made from a combination of 
vendor-procured and BSA-developed components. The BSA components carry the 
most risks in meeting the key reliability requirements for these units. Contingency 
levels range from 26 to 34 percent for this WBS element.  

Finding: The detailed BSA working drawings that show the layout of the power 
supply racks, cable conduit penetrations, magnet assemblies, etc., are not controlled 
documents. These drawings, which are used to estimate quantities, lack drawing 
numbers, version identification, revision history, scale, documented signoffs, etc.  

Recommendation B19: Formalize the use and control of the BSA working 
drawings for WBS 1.03.04.04 so they can be adequately maintained with 
proper version control. Incorporate these controlled drawings in the prelimi-
nary design. Take similar action for other WBS elements.  

Table 2-13. SR Power Supplies Cost Estimate and Evaluation  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



 

2.2.3.6.3 Basis of Schedule  

Table 2-14 shows the SR corrector power supplies schedule and our evaluation. 
The table shows only the largest subelement (corrector power supplies) because all 
the other subelements are similar.  

Observation: The schedule duration for this WBS element appears reasonable.  

2.2.3.7 WBS 1.03.04.06—SR RADIO FREQUENCY SYSTEMS  

2.2.3.7.1 Scope of Work  

WBS 1.03.04.06, SR Radio Frequency Systems, includes the design, procure-
ment, and acceptance testing of the following major components:  

One 500 MHz RF cavity—$2,550,829  

Table 2-14. SR Corrector Power Supplies Schedule and Evaluation  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

Description  



 

Findings  

 RF cavity support systems, including support systems for the RF 
cavity and waveguides and transport to and from the mounting locations— 
$207,812  

 RF power systems for a 300 kW klystron amplifier and ancillary 
systems and RF power transmitters—$2,716,471  

 Low-level RF includes the RF cavity and beam control electronics for 
both the RF and landau cavities and the master oscillator and frequency 
synthesizes for the linac—$3,437,079  

 RF cryogenic system for all phases of the helium refrigeration system, 
including the liquid nitrogen (LN2) supply, distribution system helium com-
pressors, and helium gas management system—$6,016,431  

 Landau cavity—harmonic RF cavity (1,500 MHz) and associated 
items— $1,660,303.  

2.2.3.7.2 Basis of Cost  

Table 2-15 shows the main components of the $13,286,863 (direct cost) RF sys-
tems cost estimate and our evaluation.  

Table 2-15. RF Systems Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  



 
 

Observation: The above estimate increases to $16,969,414 when the BSA bur-
dens are applied.  

Observation: The SR low-level design effort constitutes a very high percentage (300 
percent) of the equipment being procured. This is reportedly the result of the 
significant amount of custom software engineering and circuit board design work that 
is highly labor intensive. The actual hardware procurement costs are estimated to be 
relatively low.  

Observation: Very few vendors (one or two) have been identified for most major 
procurements. This increases the bid risk for these items and the associated con-
tingency needs. Contingency levels for the RF activities range from 40 to 66 percent.  

Recommendation B20: Continue the efforts to identify additional vendors for the 
RF items to increase competition and lower the bid risk.  

Table 2-15. RF Systems Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



 

Findings  

2.2.3.7.3 Basis of Schedule  

Table 2-16 list the duration estimates and our evaluation of the large, long-lead-
time procurements that drive the RF system schedule. The other activities are 
more routine design, procurement, assemble, and testing activities.  

Observation: Many of the procurement and development activities are high risk, but 
enough time appears to have been added to address potential delays.  

Observation: Several procurements include separate float activities.  

Recommendation B21: Consider removing float from the base schedule and 
placing it in the overall schedule contingency to provide a better understanding 
of the overall project schedule risks.  

2.2.3.8 WBS 1.03.04.09—SR INSTALLATION  

2.2.3.8.1 Scope of Work  

WBS 1.03.04.09, SR Installation, includes the installation work associated with a 
wide variety of activities. The design, procurement, acceptance, assembly, and 
testing of the equipment and material being installed in this WBS element are located 
in other Level 4 SR WBS elements.  

Table 2-16. RF Systems Large Schedule Activities and Evaluation  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  
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TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

Description  



Observation: The centralization of the installation work in this WBS element splits 
the installation from the design, procurement, assembly, and testing of these 
components, which are in other Level 4 WBS elements. This will make it more 
difficult to track and manage the work and increases the potential for omitted and 
double-counted items (see Section 2.1 for our recommendation).  

The principal items being installed under this WBS element are as follows:  

 Mechanical piping, pumps, valves, etc., which are BSA responsibility  

 Electrical cabling, AC power connections, and AC power 
equipment, which are BSA responsibility  

 Magnet girders  

 Vacuum systems  

 Power supplies  

 RF systems.  

Finding: The interfaces between the A-E and BSA mechanical and electrical areas of 
responsibility are not documented in the baseline. BSA uses its working drawings to 
define the SR layout and to estimate quantities. These drawings aren’t under change 
control and lack drawing numbers, version identification, revision history, scale, 
documented signoffs, etc. This lack of interface definition between the two major 
components of the NSLS-II project will likely lead to complications, especially 
considering how the work is being sequenced between the A-E and BSA activities.  

Recommendation B22: Develop interface documents that define the areas of 
responsibility between A-E and BSA activities. Include in this document the 
specifications required at each major interface point. Place these interface 
documents under change control.  

2.2.3.8.2 Basis of Cost  

Table 2-17 shows the larger items in the SR installation cost estimate and our 
evaluation.  



 

Findings  

Table 2-17. SR Installation Cost Estimate and Evaluation  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



 
 

Observation: The $7,859,500 direct cost estimate increases to $13,452,388 when the 
BSA burdens are applied.  

Finding: No quantities are listed for either the mechanical or electrical parts of the 
installation estimate. These quantity estimates reside in backup files and other WBS 
elements. Thus, the reasonableness of the assumed productivity rates for the piping, 
cabling, etc., cannot be readily determined. In addition, BSA did not compare the 
professional-judgment-based installation productivity rates to published rates for 
these standard mechanical and electrical tasks.  

Recommendation B23: Include the quantity estimates, assumed productiv-
ities rates, and any inefficiency factors used to develop the mechanical and 
electrical estimates. Compare the assumed productivity rates to published 
standards so that their reasonableness can be assessed.  

Table 2-17. SR Installation Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  
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Date  
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Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



 

Findings  

Finding: The contingency estimate for the $936,221 ($1,612,500 with burdens) SR 
girder installation work (1.03.4.09.03) was omitted from the estimate. The 
contingency estimate will increase by over $400,000 if a 25 percent contingency is 
assumed.  

Recommendation B24: Estimate the contingency appropriate for the technical, 
cost, and schedule risks associated with the installation of the SR girders.  

Finding: Existing BSA equipment—such as special welding units, cranes, air truck, 
small tools, etc.—is assumed to be available and provided at no cost to the project. 
This is a major assumption that is not documented in the baseline.  

Recommendation B25: Include the assumptions that existing BSA 
equip-ment—such as special welding units, cranes, air truck, small tools, 
etc.—will be available and provided at no cost to the project. Review the 
reasonableness of this assumption in light of the many NSLS-II installation 
activities and BNL project needs for this equipment. Recheck to ensure that the 
free use of this equipment is consistent with BSA and DOE policy.  

2.2.3.8.3 Basis of Schedule  

Table 2-18 presents the major SR installation schedule activities and our evalua-
tion.  

Observation: Most schedule durations appear reasonable. However, productivity 
rates or quantities estimates are not provided for the mechanical or electrical in-
stallation activities. As a result, we could not assess the reasonableness of these 
durations.  

Table 2-18. SR Installation Schedule Activities and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  
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Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  
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Table 1-1. Project Performance Baseline Costs  
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Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  

—  —  —  —  —  —  —  —  —  —  —  



 

2.2.3.9 WBS 1.03.07.01—DAMPING WIGGLER  

2.2.3.9.1 Scope of Work  

WBS 1.03.07.01, Damping Wiggler, covers the design and procurement of IDs for 
the purpose of both emittance reduction and broadband radiation source. Activities 
include preliminary engineering design effort with review, final design with review, 
and procurement. Level 4 of the WBS is the lowest title level, so this WBS code has 
no subelements.  

2.2.3.9.2 Basis of Cost  

Table 2-19 shows the $6,616,104 damping wiggler cost estimate and our evalua-
tion.  

Observation: The equipment cost vendor quotation for WBS 1.03.07.01, Damping 
Wiggler, equipment is out of date and does not contain all of the required key 
components of the system. The cost estimate is based on a written quote from STI 
optronics, contained in the Advanced Conceptual Design Report of NSLS-II, Sep-
tember 10, 2007, for a 3-meter device. The current design, however, is for a 3.5meter 
device. The equipment costs were parametrically adjusted to the larger size. The cost 
quote from the supplier did not include the vacuum chamber or controls, which were 
added on the basis of experience with similar devices.  

The cost quote indicates a lead-time of 12 months “at receipt of order (AR)” but 
does not include all service equipment.  

Recommendation B26: Obtain an updated cost quotation for the damping  
wiggler systems, which contains all required system functionality and reflects  
the current cost for the basic materials required. Verify the lead-time required  
for all required equipment components.  

Table 2-19. Damping Wiggler Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  



 

Findings  

2.2.3.9.3 Basis of Schedule  

Table 2-20 shows the damping wiggler schedule activities and our evaluation.   

2.2.3.10 WBS 1.04.05.02—UNDULATOR BEAMLINE 2, HXN  

2.2.3.10.1 Scope of Work  

WBS 1.04.05.02, Undulator Beamline 2, HXN, includes all activities related to the 
design, construction, and commissioning without beam of an ID beamline for 
nanoprobe studies. Further, it includes the following sub-element areas:  

 Enclosures. Specification, design, procurement, and installation of com-
ponent enclosures (generally shielding or exclusion areas, often fitted with 
interlocks). Includes first optical enclosure (shielded for white beam and 
Bremsstrahlung scatter) and experimental hutches (monochromatic beam); fitting 
of light fixtures, fans, doors, and labyrinths as required; and hoist and associated 
mounting scheme, roof railings, and roof access structure (such as stairs or 
bridges). Excludes wiring of utilities and personnel safety system (PSS) inside the 
hutches.  

 Beam transport. Specification, design, procurement, and installation of 
components necessary to relay beam from one optical component to the next and 
to the next end station (may include lead shielding of pipes as required, exclusion 
zones if required). Includes the complete vacuum system, support stands, 
diagnostics, apertures, flags, monitors (such as input/output), and the supporting 
electronics necessary for their operation; and windows, gate valves, spool pieces, 
pump-out ports, and bellows. For any part of the beampipe external to the 
experimental hall, this does not include costs associated with infrastructure 
required to protect that pipe and associated pumping stations (such as fences and 
weatherproofing). Also excluded is any civil construction required (such as 
concrete slabs for support stands).  

Table 2-20. Damping Wiggler Schedule Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 

Description  



 Utilities. Work involved with the procurement and installation of a “stan-
dard package” of utilities, as implemented at a particular beamline. Includes the 
utilities that would be taken from the facility-provided drop-off (on the ratchet 
wall) and delivered to the required location (exclusive of the design costs for a 
facility-approved method of doing so) and the interface specifications for 
providers of the utilities (such as air, cryogens, and telecom). It includes the 
following:  

 Electrical power distribution—all electrical outlets in the enclosures 
and along the beamline, plus wiring to light fixtures, electrical outlets, fans, 
hoists, etc., inside the enclosures and electrical power outlets in the cabin or 
user area  

 Distribution of deionized (process) water at about 20°C  

 LN2 distribution  

 Experimental gases distribution, which includes facility compressed 
gas (LN2 or air) and any local gas distribution from gas cylinders into 
hutches, etc.  

 Fire detection equipment and connection to facility system  

 Temperature sensors (inside enclosures)  

 Oxygen depletion sensor  

 Communications, including fiber optic cable reticulation and 
CAT6 LAN with switches and racks (including outlets in the cabin or user 
area)  

 Cabling and piping support structures, including those for the 
equipment protection system (EPS) and PSS  

 Gas exhausts from enclosures to common exhaust manifold in 
building.  

 White beam components. Specification, design, procurement, installation, 
and testing of components that must intercept white beam. Includes masks, slits, 
attenuators, and water-cooled windows.  

 High heatload optics. Specification, design, procurement, installation, 
and testing of optics that condition high-heatload or high-power-density beams. 
Includes interacting with the design of facility-standard optics, but excludes 
control system and cabling. Interface point is a junction box on the side of the 
system.  
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 Beam conditioning optics. Specification, design, procurement, 
installation, and testing of instruments for providing monochromatic or focused 
beam. Includes secondary, high-resolution monochromator, any optics upstream 
of the final nanofocusing device, and slits.  

 Personnel safety system. Work associated with recurring effort involved in 
the design, procurement, installation, and testing of standard PSSs tailored for this 
beamline. Also, defines the interfaces to the global personnel protection system. 
Includes costs of hardware and beamline-specific design, switches, touch panel, 
door switches, shutter control, interlock keys, indicator lights, and audible 
warning devices.  

 Equipment protection system. Work associated with recurring effort in-
volved in the design, procurement, installation, and testing of a self-standing EPS 
at the beamline. The standard system consists of 70 inputs, 50 outputs, and 24 
temperature monitor points. This activity includes interfaces with other systems 
for the determination of state (such as a signal indicating whether the undulator is 
operational or not). Includes the cost of hardware and beamline-specific design. 
Includes shutter and valve control, programming, indicator panel, and wiring 
sensors; excludes sensors (such as pressure, temperature) that are part of the 
components and design costs for the facility-approved system.  

 End station 1. Work associated with the specification, design, procure-
ment, installation, and testing of end station hardware for achieving 1 nm 
resolution. Includes final focusing optic, nanopositioning system, end station, 
and all associated hardware, control system, and software.  

 Beamline controls. Specification, design, procurement, installation, and 
testing of the control system for the beamline and required capabilities to support 
the specific end stations. Includes work associated with a beamline-specific 
vibration isolation and temperature control system, hardware and software for 
any feedback system, and stepper motors.  

 Beamline control station. Includes the procurement and installation of 
work area hardware, desks, chairs, shelving, cabinets, user computer, 
data-analysis software, printers, and enclosed cabin or partitioning walls; ex-
cludes computers associated with control of beamline and end station.  

 Beamline management. LOE activity associated with design, construction, 
and commissioning of this beamline. Includes conducting user workshops, 
participating in beamline and project reviews, and interacting with accelerator and 
conventional facilities staff in the design of the facility.  

 Satellite building. All conventional facilities activities associated with 
the design, construction, and granting of beneficial occupancy of the satellite 
building for the remote end station. Includes utility services (such as  



 

electrical, water, and sewage), civil construction, fences, walkways to main 
facility, plinths for support of transport pipe, and weatherproofing of the 
beam transport pipe and utility runs; excludes roads for vehicular access.  

2.2.3.10.2 Basis of Cost  

Table 2-21 shows the $9.87 million cost estimate for the Undulator Beamline 2, 
HXN, and our evaluation.  

Observation: BOE descriptions and assumptions for activity-specific staff and 
material resources either do not exist or are weakly defined and lack calculations. For 
example, estimates provided by BSA for WBS 1.04.05.02.03, Utilities (associated 
with Activity 3, Resource 16) are not supported in the BOE; calculations are not 
provided in the BOE to support the detailed cost estimate for WBS 1.04.05.02.14, 
Satellite Building, derived from the BSA quotation supplied.  

In addition, information known to the control account manager combined with 
professional judgment is used to derive the cost estimates. This information is not 
contained in the BOE. For example, historical costs for the advanced photon source at 
DOE’s Argonne National Laboratory contain equipment comparable to WBS 
1.04.05.02.09, End Station 1 (associated with Activity 3, Resource 12). This  

Table 2-21. Undulator Beamline 2, HXN, Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  
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information is not contained in the BOE and provides a sound basis for the BSA 
cost estimate.  

Recommendation B27: Include all relevant supporting information and cal-
culations in the BOE to justify the WBS 1.04.05.02 estimate and permit repli-
cation.  

2.2.3.10.3 Basis of Schedule  

Table 2-22 shows the Undulator Beamline 2, HXN, schedule activities and our 
evaluation.  

2.2.3.11 WBS 1.04.05.04—UNDULATOR BEAMLINE 4, CXS  

2.2.3.11.1 Scope of Work  

The WBS 1.04.05.04, Undulator Beamline 4, CXS, includes all activities related to 
the design, construction, and commissioning (without beam) of an ID soft x-ray 
beamline covering an energy range between 200 to 2000 eV. Further, it will have the 
capability to perform experiments using the coherent part of the photon beam and 
switchable polarization. It will include the following subelements:  

 First optic enclosure. Specification, design, procurement, and installation 
of the first optical enclosure (shielded for white beam and Bremsstrahlung 
scatter). Includes fitting of light fixtures, fans, doors, and labyrinths as  

Table 2-22. Undulator Beamline 2, HXN, Schedule Activities and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  



required; and hoist, unistrut, or equivalent mounting scheme, roof railings, 
and roof access method (stairs or bridges as required). Excludes wiring, 
utilities, and PSS inside the hutch.  

 Layout and transport. Specification, design, procurement, and installation 
of components necessary to relay beam from one optical component to the next 
and to the next end station (may include lead shielding of pipes as required, 
exclusion zones if required). Includes the complete vacuum system, support 
stands, diagnostics, apertures, flags, monitors (such as input/output), and the 
supporting electronics necessary for their operation. Also includes windows, gate 
valves, spool pieces, pump-out ports, and bellows. For any part of the beampipe 
that is external to the experimental hall, does not include costs associated with 
infrastructure required to protect that pipe and associated pumping stations (such 
as fences and weatherproofing). Also excluded is any civil construction required 
(such as concrete slabs for support stands).  

 Utilities. Work involved with the procurement and installation of a “stan-
dard package” of utilities, as implemented at a particular beamline. Includes the 
utilities that would be taken from the facility-provided drop-off (on the ratchet 
wall) and delivered to the required location (exclusive of the design costs for a 
facility-approved method of doing so), and the interface specifications for 
providers of the utilities (such as water, air, cryogens, and telecom). Also 
includes the following:  

 Electrical power distribution—all electrical outlets in the 
enclosures and along the beamline, plus wiring to light fixtures and 
electrical  
 Outlets, fans, hoists, etc., inside the enclosures; also includes 
electrical power outlets in the cabin or user area, both “dirty” and “clean”  

 Power delivered to the user areas (where user end stations are 
located), with separate grounds for each  

 Distribution of deionized (process) water at about 20°C  

 LN2 distribution  

 Experimental gases distribution, which includes facility compressed 
gas (LN2 or air) and any local gas distribution from gas cylinders into 
hutches, etc.  

 Fire detection equipment and connection to facility system  

 Temperature sensors (inside enclosures)  

 Oxygen depletion sensor  



Findings  

 Communications, including fiber optic cable reticulation and 
CAT6 LAN with switches and racks (including outlets in the cabin or user 
area)  

 Cabling and piping support structures, including those for the EPS 
and PSS  

 Gas exhausts from enclosures to common exhaust manifold in 
building.  

 White beam apertures. Specification, design, procurement, installation, 
and testing of metallic blades (x2 vertical and x2 horizontal), water-cooled and 
electrically isolated from each other with electrical connectors to measure the 
photon-induced current on them. Located downstream of the M1 mirror, the 
metallic blades will define the lateral spatial extent of the photon beam at that 
location.  

 First mirrors (M0 and M1). Specification, design, procurement, installa-
tion, and testing of an M1 mirror. This is a sagittal cylinder, approximately 300 
mm in length, which absorbs high heatload from the undulator and collimates the 
beam in a vertical (dispersing) direction.  

 Monochromator (M2 + gratings). Specification, design, procurement, 
installation, and testing of a monochromator, including M2, three gratings, and 
diagnostic chamber 2.  

 Exit slits. Specification, design, procurement, installation, and testing of 
a pair of high-precision, motorized, translatable metallic blades that define the 
beamline energy resolution by opening or closing the aperture in a controlled 
way.  

 Polarization selection components. Specification, design, procurement, 
installation, and testing of a chopper that rotates in the beam with frequencies 
higher than 20 Hz to select the polarization delivered by each ID. The chopper 
must have blades thick enough to block monochromatic soft x-rays.  

 Branching mirror. Specification, design, procurement, installation, and 
testing of a plane horizontal mirror that can be inserted into the photon beam to 
divert it into a branch beamline and its end station for the purpose of multiplex 
usage of that photon beam.  

 Refocusing mirrors. Specification, design, procurement, installation, and 
testing of M3 and M4 refocusing mirrors for each of two branches. These are 
specialized optics that demagnify the photon beam in the vertical and horizontal 
directions, respectively, and focus the photon beam at the sample position in the 
end station, generally down to micrometer spot size.  



 Personnel safety system. Work associated with recurring effort involved in 
the design, procurement, installation, and testing of standard personnel safety 
systems tailored for this beamline. Also defines the interfaces to the global 
personnel protection system. Includes costs of hardware and beamline-specific 
design and switches, touch panel, door switches, shutter control, interlock keys, 
indicator lights, and audible warning devices; excludes work associated with the 
design of the facility-approved system.  

 Equipment protection system. Work associated with recurring effort in-
volved in the design, procurement, installation, and testing of a self-standing EPS 
at the beamline. The standard system consists of 70 inputs, 50 outputs, and 24 
temperature monitor points. This activity includes interfaces to other systems for 
the determination of state (such as a signal indicating whether the undulator is 
operational or not). Includes the cost of hardware and beamline-specific design, 
wiring to sensors (such as pressure and temperature), shutter and valve control, 
and indicator panel; excludes design costs for the facility-approved system and 
sensors (such as pressure and temperature), which are part of the components.  

 End station 1. Work associated with the specification, design, procure-
ment, installation, and testing of a diffractometer, spectrometer, microscope, or 
other experimental apparatus placed inside a vacuum vessel, which is generally 
windowless and connected to the rest of the beamline. The end station will be 
outfitted with an interlock system that monitors parameters, such as vacuum 
status, and is connected to the beamline EPS which, among other features, 
protects the ring from possible end station vacuum faults. The end station design 
and hardware will provide experimental capabilities (detectors, sample 
environments, and sample detector motion degrees of freedom) to permit users 
to carry out specific experiments using focused, high-resolution, soft x-rays from 
this beamline. The end station will also provide pinholes or specific coherent 
soft x-ray focusing optics (such as Fresnel zone plates) for experiments.  

 Beamline controls. Specification, design, procurement, installation, and 
testing of the control system to provide control of the beamline and required 
capabilities for support of the specific end stations. The effort associated with 
the design of various standard interfaces and underlying control systems is not 
covered here, but resides in WBS 1.3.5.7.  

 Beamline control station. The procurement and installation of work area 
hardware, including desks, chairs, shelving, cabinets, user computer, 
data-analysis software, and printers. Excludes computers associated with control 
of beamline and end station. This also includes an enclosed cabin or partitioning 
walls, as required.  

 Beamline management. LOE activity associated with the design, 
construction, and commissioning of this beamline. Includes such activities  
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as running user workshops, participating in beamline and project reviews, 
and interacting with accelerator and conventional facilities staff in the facility 
design.  

2.2.3.11.2 Basis of Cost  

Table 2-23 shows the $8.59 million cost estimate for the Undulator Beamline 4, 
CXS, and our evaluation.  

Observation: Information combined with professional judgment used to derive the 
cost estimates is not contained in the BOE. For example, historical costs for 
comparable beam activities and extrapolation calculations for staff and material 
resources either do not exist or are weakly defined and lack calculations, and cer-
tain construction-related estimates provided by BSA are not supported.  

2-39  

Table 2-23. Undulator Beamline 4, CXS, Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  



 

Recommendation B28: Include all relevant supporting information and cal 
culations in the BOE to justify the estimate and permit replication for WBS  
1.04.05.04.  

Observation: Basis codes in the BOE are misleading. For example, the BOE 
generally indicates that the BSA detailed estimates are catalog prices, vendor quo-
tations, or professional judgment. However, they are principally based on estimates 
prepared by the University of Wisconsin PSL. This was done to expedite preparing 
the NSLS-II cost estimate for WBS 1.04.05.04. The PSL is not a manufacturer or 
primary vendor and therefore is likely to include a markup as the intermediate (such 
as secondary or tertiary) supplier of the equipment requested by BSA for the NSLS-II 
project. Therefore, the cost may be overestimated because it may be obtainable by 
BSA at a lower price directly from the manufacturer or primary vendor.  

Recommendation B36: Consider obtaining quotations for some of the 
high-cost items directly from the manufacturer or primary vendor for 
comparison with the PSL estimates.  

2.2.3.11.3 Basis of Schedule  

Table 2-24 shows the Undulator Beamline 4, CXS, schedule activities and our 
evaluation.  

Table 2-24. Undulator Beamline 4, CXS, Schedule Activities and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
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2.2.3.12 WBS 1.05.03.04—INJECTION BUILDING  

2.2.3.12.1 Scope of Work  

WBS 1.05.03.04, Injection Building, covers the injection building. The WBS dic-
tionary says,  

The injection building will house the Linac injector and booster injector 
and their related ancillary equipment. It will be a single-story, combined 
steel frame structure with metal siding and an earth-breed concrete tunnel 
structure for shielding. This activity will be performed as part of the main 
Ring Building contract.  

2.2.3.12.2 Basis of Cost  

Table 2-25 shows the items that constitute the $7,500,292 cost estimate and our 
evaluation. This item is the lowest detail level contained in the WBS dictionary: 
there are no WBS subelements. Costs for subelements shown in the table were 
developed by sorting the WBS item into the Construction Specifications Institute 
“Uniformat” cost element categories to compare system unit costs with expected 
values for similar facilities.  

Table 2-25. Injection Building Cost Estimate and Evaluation   
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  



 
 

Table 2-25. Injection Building Cost Estimate and Evaluation   
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



 

Findings  

Note: HVAC = heating, ventilation, and air conditioning.  

Observation: We prepared an independent cost estimate of foundation and struc-
tural concrete systems in the injection building. The detailed cost estimate generally 
agrees with the total quantities and costs contained in the BSA cost estimate.  

Finding: Some items of specified technical scope may have been omitted from the 
cost estimate. The 100 percent Title 1 Design Technical Specifications (October 12, 
2007) includes a specification for technical scope that cannot be readily identified in 
the cost estimate or verified as included in the TEC. In addition, the cost estimate 
contains items of technical scope that appear to have no basis in the 100 percent Title 
1 Design Technical Specifications. These include reference to special construction 
assemblies, including shield doors and frames, shield blocks at future door locations, 
“super sliding” lead-lined doors and frames, and vibration isolation and control for 
slab-on-grade floor assemblies.  

Recommendation B2: Verify that all 100 percent Title I Design Technical 
Specifications work scope for the injection building and ring building have been 
accounted for in the cost estimate. Verify that the items of technical scope for 
which no technical specification has been included are appropriately included in 
the cost estimate.  

Observation: The cost estimate does not detail the domestic and specialty plumbing 
and process piping systems in the facility, and no design documents support a 
detailed cost estimate. The $4.62/ft

2

 plumbing/process piping system costs appear too 
low for all these systems. This value is low compared with facilities of similar scope 
and technical function.  

Table 2-25. Injection Building Cost Estimate and Evaluation   
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



Recommendation B5: Verify that all of the technical scope and cost for facility 
process piping, process piping equipment, piping supports, and terminal devices 
in the ring building, service buildings, injection building, and booster ring have 
been adequately incorporated in the cost estimate.  

Finding: The specialized building management and control system, including high 
accuracy (HA) control systems and HA recirculating air-handling units, makeup 
air-handling units, and HA chilled water/heating water systems used in the injector 
building do not appear to be specifically identified or priced according to the specified 
requirements. The building automation controls also appear to have been omitted 
entirely from the cost estimate for the injection building.  

Recommendation B37: Confirm that the costs of the specified HA control and 
HVAC systems have been correctly incorporated in the cost estimate for the 
injection building and other facilities, or modify the cost estimate to include 
these system costs.  

Observation: No design documents support the cost estimate for the injector 
building/booster ring electrical system. The ring building electrical system includes a 
reference to “High Sensitivity Smoke Detector Systems (HSSD),” which do not 
appear to be specifically included in the cost estimate for the special systems in the 
facility. No other special electrical system design documents (grounding, lightening 
protection, etc.) are included, which would permit a quantity-based cost estimate for 
these systems.  

Recommendation B38: Confirm that the HSSD is included in the design and in 
the cost estimate for the injection building. Verify that all special electrical 
system costs have been correctly incorporated in the cost estimate.  

Finding: The cost estimate does not include a breakdown of the components for the 
markups on direct costs. Whether allowances for site-specific safety, security, quality 
assurance, and project management procedures are included in the markups provided 
is unclear. Leadership in Energy and Environmental Design (LEED) gold certification 
requirements indicated in division one of the technical specifications have a marked 
impact on the assessment of costs for general conditions (as well as the cost of other 
specific building systems). They do not appear to have been included in the “general 
conditions” markups provided in the cost estimate.  

Recommendation B3: Verify the extent to which increased general contractor’s 
markup due to the project location and requirements have been considered in the 
cost estimate for all facilities and components. Confirm that LEED gold 
certification is correctly assessed in the cost estimate for both general conditions 
as well as the cost of the specific LEED credit points required for achievement of 
the LEED gold rating.  

2.2.3.12.3 Basis of Schedule  

Table 2-26 shows the injection building schedule activities and our evaluation.  



 

Findings  

Observation: The construction schedule for the injection building has a long 
nonproductive period, 8.2 months, during the construction schedule, resulting from 
the dependency of activity CFC1682—Fab/Deliver—Mechanical Equipment 
Booster-LINAC on completion of activity CFC2595—Fab and Deliver Mechanical 
Equipment Pentant 3. The resulting delay in the completion of the injection building 
may not be a realistic assessment of the duration or may induce unnecessary risk due 
to the extended construction  

Recommendation B39: Consider the impact on total duration for the con-
struction of the injection building in a “time is of the essence” approach to ob-
taining required mechanical and electrical equipment procurements necessary for 
construction of the injection building.  

2.2.3.13  WBS 1.05.03.06—RING BUILDING INCLUDING SERVICE 
BUILDINGS  

2.2.3.13.1  Scope of Work  

WBS 1.05.03.06, Ring Building Including Service Buildings, includes the ring 
building and is defined in the WBS dictionary as including  

the accelerator tunnel, power supply and utility service gallery, experi-
mental floor beamline areas, service buildings, building enclosure, and 
distribution of all services for the experimental and accelerator areas 
within the building. It consists of five pentants and a service building 
within each pentant, and is connected to each of the other buildings iden-
tified in separate WBS entries. It is the functional center of the facility and 
is the primary element of the Ring Building Contract.  

The WBS dictionary for this project element does not contain WBS levels below 
Level 4.  

2.2.3.13.2  Basis of Cost  

Table 2-27 shows the major items that constitute the $96,690,779 ring 
building cost estimate and our evaluation. This item is the lowest detail level 
contained in  

Table 2-26. Injection Building Schedule Activities and Evaluation  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



 

the WBS dictionary: there are no WBS subelements. Costs for subelements shown in 
the table were developed by sorting the WBS item into the Construction Speci-
fications Institute “Uniformat” cost element categories to compare system unit costs 
with expected values for similar facilities.  

Table 2-27. Ring Building, Including Service Buildings, Cost Estimate and Evaluation  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

Description  



 

Findings Table 2-27. Ring Building, Including Service Buildings, Cost Estimate and 

Evaluation  

Observation: We prepared an independent cost estimate of foundation and struc-
tural concrete systems in the ring building and service buildings. This detailed cost 
estimate (attached) generally agrees with the total quantities and costs contained in 
the BSA cost estimate.  

Observation: Some items of specified technical scope may have been omitted from 
the cost estimate. The 100 percent Title 1 Design Technical Specifications (October 
12, 2007) includes specifications for technical scope that cannot be readily identified 
in the cost estimate or verified as included in the TEC. In addition, the cost estimate 
contains items of technical scope that appear to have no basis in the 100 percent Title 
1 Design Technical Specifications. These include reference to special construction 
assemblies, including shield doors and frames, shield blocks at future door locations, 
“super sliding” lead-lined doors and frames, and vibration isolation and control for 
slab-on-grade floor assemblies. (See Recommendation B2.)  

Observation: The total cost for process piping appears lower than expected for 
this facility type. (See Recommendation B37.)  

 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



Finding: The cost for the HVAC control system for the ring building and service 
buildings totals $1,620,000, resulting in a unit cost of $5.28/ft

2

. This amount appears 
too low for the control system required. The HVAC system requires HA 
recirculating air-handling units, makeup air-handling units, and HA chilled wa-
ter/heating water systems.  

Recommendation B1: Review the cost estimate for the ring building, service 
building, and RF building HVAC equipment and building automation and control 
system costs and verify that the HVAC temperature control system requirements 
have been adequately incorporated in the system costs as estimated. Adjust the 
cost estimate and cost and schedule baseline if necessary.  

Observation: The cost estimate shows the fire protection system in the ring 
building at 5.00/ft

2

 for 240,000 ft
2

. The fire protection system documents (see 
F-001 thru F-501) define the fire protection zones as including the ring tunnel 
zone. The effective area of fire protection coverage, including the ring tunnel 
zone, is 287,340 ft

2

. This may increase the ring building fire protection cost by 
approximately $200,000.  

Recommendation B40: Verify the correct coverage area for the ring building 
fire protection system, and update the cost estimate and schedule as appropriate.  

Observation: The electrical system documents (see EY documents) indicate de-
ployment of an HSSD in the ring building. Reference to this type of system cannot be 
readily located in the cost estimate. HSSDs are essentially aspirating, laser-based, 
particle-counting systems requiring piping to “sniffers” to control modules.  

Recommendation B41: Verify that the cost estimate correctly includes the  
HSSD. Update the cost estimate and schedule as necessary.  

Finding: A breakdown of the components for the markups on direct construction 
costs is not included in the cost estimate. Whether allowance for site-specific safety, 
security, quality assurance, and project management procedures are included in the 
markups provided is unclear. LEED gold certification requirements indicated in 
division one of the technical specifications have a marked impact on the assessment 
of costs for general conditions (as well as the cost of other specific building systems). 
They do not appear to have been included in the “general conditions” markups 
provided in the cost estimate or in the construction costs for the ring building. (See 
Recommendation B3.)  

2.2.3.13.3 Basis of Schedule  

Table 2-28 shows the ring building schedule activities and our evaluation.  



 

Findings  

Observation: The schedule durations for activities within WBS 1.3.3.1 are based on 
a reasonable assessment of project logic, activity duration, and task relationships. 
The overall duration for this WBS element appears to be sound except as noted 
below.  

Observation: A conflict in job logic may occur in that pentant 1 and pentant 5 
steel erection occurs substantially before the completion of tunnel concrete con-
struction.  

Recommendation B4: Review the construction project logic in the placement of 
concrete and erection of steel components to confirm that the construction 
schedule as projected is correct and that increased project duration does not result 
from the concrete-before-steel-erection predecessor relationship.  

2.2.3.14 WBS 1.05.03.07—LAB-OFFICE MODULES  

2.2.3.14.1 Scope of Work  

WBS 1.05.03.07, Lab-Office Modules, includes construction of lab-office buildings 
(LOBs) for users and beamline staff along the perimeter of the ring building. The 
offices are a mix of hard-walled and open plan, and the labs are a mix of wet and dry. 
It includes LOBs 1, 4, and 5. LOB 4 will be shell only, and not have interior fit-out 
initially; it will be fitted out in the future. The LOBs may be part of the ring building 
contract or separate, depending on final schedule development.  

Finding: The definition of “shell” for LOB 4 is not documented. Discussions with 
various members of the project team provided varied definitions in terms of how 
much interior work was included in the project.  

Table 2-28. Ring Building Schedule Activities and Evaluation  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



 

Recommendation B32: Document the scope included in the LOB 4 shell and 
verify that the entire scope is included in the baseline cost estimate and schedule. 
Coordinate this definition with that in the Level 3 WBS dictionary.  

2.2.3.14.2 Basis of Cost  

Table 2-29 shows the components of the $21,299,210 lab-office modules cost es-
timate and our evaluation.  

Table 2-29. Lab-Office Modules Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  



 

Findings  

Observation: The cost estimate for LOBs is supported.  

Finding: No breakdown of the components of the markups are included. Whether 
allowance for site-specific safety, security, quality assurance, and project man-
agement procedures are included in the markups provided is unclear. LEED gold 
certification requirements indicated in division one of the technical specifications 
have a marked impact on the assessment of costs for general conditions (as well as the 
cost of other specific building systems). They do not appear included in the “general 
conditions” markups provided in the cost estimate. (See Recommendation B3.)  

2.2.3.14.3 Basis of Schedule  

Table 2-30 shows the lab-office modules schedule activities and our evaluation.  

Observation: The schedule logic for the construction of the LOBs includes a sub-
stantial nonworking period of 3 months for delivery of siding, glazing, roofing, and 
structural steel, resulting in a longer construction duration than may be necessary.  

Recommendation B42: Consider modification of the schedule logic to remove 
the nonproductive period by more efficient procurement of key building materials 
for the LOBs.  

2.2.3.15 WBS 1.05.03.08—MECHANICAL UTILITIES  

2.2.3.15.1 Scope of Work  

WBS 1.05.03.08, Mechanical Utilities, comprises construction mechanical 
utilities, including the extension of existing central system piping for potable 
water, steam and condensate, chilled water, compressed air, and sanitary 
connections to  

Table 2-30. Lab-Office Modules Schedule Activities and Evaluation  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  



 
 

NSLS-II buildings. It also includes tower water system cooling towers and 
piping. This activity will be performed as part of the main ring building 
contract.  

2.2.3.15.2 Basis of Cost  

Table 2-31 shows the major items that constitute the $9,200,000 mechanical utilities 
cost estimate and our evaluation.  

2.2.3.15.3 Basis of Schedule  

Table 2-32 shows the mechanical utilities schedule activities and our evaluation.  

2.2.3.16 WBS 1.05.03.09—ELECTRICAL UTILITIES  

2.2.3.16.1 Scope of Work  

WBS 1.05.03.09, Electrical Utilities, includes, as stated in the WBS dictionary, the 
provision of a new 69 kV/13.8 kV substation and interconnects in the B603 main 
power substation, the extension of duct bank and cable to the NSLS-II site, the 
installation of 13.8 kV/480 V substations at the site, and cabling and duct bank to 
distribution centers in NSLS-II buildings. Also included are the connection of fiber 
optic cabling from NSLS-II buildings to the BNL data and communication network 
and connection to the BNL site fire alarm and site security systems. The B603 
substation effort will be a separate contract, and the balance will be performed as part 
of the main ring building contract.  

Table 2-31. Mechanical Utilities Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

Table 2-32. Mechanical Utilities Schedule Activities and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  



 
 

Findings  

2.2.3.16.2 Basis of Cost  

Table 2-33 shows the components of the $13,600,000 electrical utilities cost esti-
mate and our evaluation.  

Observation: The costs are supported for the electrical utilities.  

2.2.3.16.3 Basis of Schedule  

Table 2-34 shows the electrical utilities schedule activities and our evaluation.  

2.2.3.17 WBS 1.06.02.04—ACCELERATOR INTEGRATED TESTING  

2.2.3.17.1 Scope of Work  

WBS 1.06.02.04, Accelerator Integrated Testing, captures all activities in conjunction 
with a test program that verifies that all the accelerator systems work properly 
together and includes all activities to remove problems discovered in this program. In 
particular, it involves the control system in the testing of operating the equipment 
remotely and also includes the development and refinement of well-coordinated 
systems operational procedures.  

2.2.3.17.2 Basis of Cost  

Table 2-35 shows the $2.86 million cost estimate for accelerator integrated testing 
and our evaluation.  

Table 2-33. Electrical Utilities Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

Description  

Table 2-34. Electrical Utilities Schedule Activities and Evaluation  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80 25,00

0  
65,00

0  
88,00

0  
164,50

0  
254,40

0  
170,80

0  
77,00

0  
45,70

0  
896,20

0  



 
 

Observation: Cost risk included in the detailed estimate is not established in the 
BOE. For example, contingency included in cost and schedule estimates ranges 
from 10 to 60 percent. Failure to note this in the BOE could result in cost duplica-
tion should the risk analysis be applied to derive contingency for this WBS element.  

Recommendation B29: Identify in the BOE the cost uncertainty captured in the 
estimate, including the rationale for not addressing it in the risk analysis. 
Further, ensure that such risk is not duplicated in contingency.  

Observation: BOE description and assumptions for activity-specific staff and 
material resources for testing and commissioning either do not exist or are weakly 
defined and lack calculations. Information combined with professional judgment to 
derive cost estimates is not contained in the BOE. For example, historical cost for 
comparable beam activities and extrapolation calculations are not contained in the 
BOE.  

Recommendation B30: Include all relevant supporting information and cal-
culations in the WBS 1.06.02.04 BOE to justify the estimate and permit repli-
cation.  

Observation: Self-identified “housekeeping” actions are unresolved, such as re-
locating Resource 13 from Activity 5 to Activity 6 and revising Activity 25, 
Pulsed Power Subsystem Testing.  

2.2.3.17.3 Basis of Schedule  

Table 2-36 shows the accelerator integrated testing schedule activities and our 
evaluation.  

Table 2-35. Accelerator Integrated Testing Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00
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19,00

0  
182,19

7  
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



 

Findings  

2.2.3.18 WBS 1.06.02.05—ACCELERATOR COMMISSIONING  

2.2.3.18.1 Scope of Work  

WBS 1.06.02.05, Accelerator Commissioning, is an integrated test of the entire 
accelerator complex, with beam, to achieve the initial operating conditions of 25 mA 
of 3 GeV electrons stored on stable orbits delivering radiation from six IDs to the 
corresponding beamlines. Further, it will include the following subelements:  

 Accelerator commissioning management. This WBS element captures 
the management effort necessary to carry out commissioning safely and effi-
ciently.  

 Accelerator injector system commissioning. The goal of the injection sys-
tem commissioning is to produce an electron beam that fits in the specifications 
set by the SR injection. These beam parameters are to be demonstrated at the 
nominal energy of 3 GeV using the diagnostic system of the booster-to-SR 
transfer line. Ring injection and top-off ring injection are not expected to be 
commissioned at this point.  

 Accelerator SR commissioning. The SR commissioning process provides 
the transition from fully tested hardware systems to operational conditions with 
stored beams providing radiation for beamlines. The goals of commissioning are 
to  

 establish a circulating beam;  

 test the diagnostic system with the beam;  

 optimize the performance of subsystems with the beam 
(vacuum, power supply, controls, etc.);  

 test the software tools for beam manipulations and corrections;  

 set up and optimize multi-turn injection;  

Table 2-36. Accelerator Integrated Testing Schedule Activities and Evaluation  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  
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6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
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22,00
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10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  
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164,50
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170,80
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0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
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0  

54,00
0  

73,00
0  

148,30
3  
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0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  
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FY0
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FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
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77,00
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



 

optimize the closed orbit; optimize beam parameters (emittance, 

tunes, chromaticity, strengths of  
nonlinear resonances, etc.); perform beam-based alignments for 

calibrating beam monitors; optimize high beam intensity performance; 

adjust RF system control loops such as beam-loading compensations,  

etc.; commission the beam-based damper and feedback systems; 

commission the radiation generation and corresponding beam control  

in the IDs; train operators to operate the machine; and develop and 

test procedures and rules for safely and efficiently operat 

ing and maintaining the SR.  

2.2.3.18.2 Basis of Cost  

Table 2-37 shows the $3.4 million accelerator commissioning cost estimate and our 
evaluation.  

Observation: Work scope documentation is cursory and does not define certain key 
assumptions. For example, the resource loading based on three shifts per day for 
selected activities is neither identified nor explained in the work scope.  

Recommendation B31: Revise the work scope to better explain how activi-
ties will be performed consistent with their respective resource loading.  

2-56  

Table 2-37. Accelerator Commissioning Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  



 

Findings  

Observation: Information combined with professional judgment used to derive the 
cost estimates is not contained in the BOE, such as historical cost for comparable 
beam activities and extrapolation calculations. (See Recommendation B30.)  

Observation: Self-identified “housekeeping” actions remain open, such as re-
moval of Activity 8, EPU Commissioning.  

2.2.3.18.3 Basis of Schedule  

Table 2-38 shows the accelerator commissioning schedule activities and our 
evaluation.  

2.2.3.19 WBS 1.01.03—PROJECT SUPPORT  

2.2.3.19.1 Scope of Work  

WBS 1.01.03, Project Support, includes financial, administrative, procurement, 
human resources, and other support functions for all areas of the NSLS-II project. 
LOE labor, materials, travel, building maintenance, and utilities costs for the project 
office and laboratory space are included in this WBS among the following 
sub-elements:  

 Project support management. Oversight of the administrative support 
functions associated with the NSLS-II project, which include procurement, project 
controls, budget, information technology (IT), human resources, and facilities 
management. Costs associated with this effort include LOE labor for the director, 
the director’s assistant, an assistant to support all other support areas of the 
project, miscellaneous materials, and travel costs.  

 Business operations. LOE labor, basic materials, and training costs 
associated with the business functions of the NSLS-II project. Includes coordi-
nation and monitoring of procurement or contract activities, electronic 
timecards, project and activity assignments, property management, personnel 
forecasting, cost plans, and budget submission.  

Table 2-38. Accelerator Commissioning Schedule Activities and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  



 Project controls. Work associated with implementing earned value man-
agement system (EVMS) requirements for the NSLS-II project. These re-
quirements include WBS development, cost estimating, scheduling, baseline 
development, baseline management, baseline change control, and external and 
internal project reporting for the NSLS-II project performance measurement 
baseline (cost, schedule, and scope baseline). Additional tasks include training 
the CAMs in the EVMS system and its use, purchasing software systems and 
maintenance to support implementation of the EVMS system, and costs incurred 
in training and project controls staff development.  

 Office management. Resources necessary to provide ongoing support 
include secretarial and administrative staff to the director and deputy director, 
basic office supplies for the NSLS-II project, training for the labor resources, 
and miscellaneous materials to cover upgrades to office equipment.  

 Procurement. Procurement planning to ensure that schedule 
requirements are met.  

 Information technology. IT services in support of general project activi-
ties, experimental facilities, and accelerator systems. Includes general technical 
support, application development, business systems and CAD support, network 
provisioning, communication facilities support, cyber security integration, data 
management systems, shared computing resources, and grid computing 
integration.  

 Human resources. Human resources management of all activities neces-
sary to attract, recruit, interview, hire, and relocate scientific and nonscientific 
staff, including resolution of employment-related issues. Includes the labor, 
materials, and travel required for the recruitment effort; advertising costs; 
recruitment agency fees; and funds for the relocation of senior staff members in 
accordance with the NSLS-II incentive plan. (Recruitment activities are expected 
to extend through September 30, 2009, at which point the project should be at the 
optimum staffing level. Needs beyond that will be filled almost exclusively 
through contractual job shop agreements and personal service contracts.)  

 Facility. Support for all facility-related issues to the staff and researchers 
by interfacing with plant engineering, contractors, and vendors. The goal is to 
provide a safe, productive, and comfortable work environment to accomplish 
world-class research. Work includes LOE labor for manager and assistant, plant 
support, department vehicle rental fee, routine building maintenance costs, office 
furnishings for new spaces, and the setup of building 703 with office equipment 
and furnishings. Some allowance has been made for the setup of other areas. 
Training is included for the building manager and his assistant.  



 

Findings  

 Space and Utilities. Space, building power, and communications costs 
for the offices and R&D laboratories to support the NSLS-II project.  

2.2.3.19.2 Basis of Cost  

Table 2-39 shows the $20.9 million project support cost estimate and our evalua-
tion.  

Observation: Work scope does not define the resource-loading rationale. For ex-
ample, the reason for ramping down personnel is not explained in the work scope.  

Recommendation B6: Revise work scope for project support to better explain 
rationale for resource loading throughout the period of performance.  

2.2.3.19.3 Basis of Schedule  

Table 2-40 shows the project support schedule activities and our evaluation.  

Table 2-39. Project Support Cost Estimate and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
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FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00
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0  
182,19
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0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  



 
 

2.3  KEY PROJECT COST, SCHEDULE, TECHNICAL, 
AND PROGRAMMATIC ASSUMPTIONS  

2.3.1  Key Review Element Background  

The project cost and schedule assumptions form the foundation for development of 
the cost and schedule estimates, and ultimately the RLS. The assumptions need to be 
documented, applied to the project, and consistently applied to the cost and schedule 
estimates. The assumptions should cover all project phases.  

2.3.2  Element Scope of Review  

The EIR team identified and assessed key project cost and schedule assumptions, 
including the basis for the assumptions, and evaluated their reasonableness related to 
the quality of the cost and schedule estimates.  

2.3.3  Findings/Observations/Recommendations  

Table 2-41 shows the cost and schedule assumptions for the NSLS-II project, basis 
for each assumption, and our assessment of their reasonableness. These assumptions 
were mostly taken from the presentations made to the EIR team during our on-site 
visit.  

Table 2-40. Project Support Schedule Activities and Evaluation  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  
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0  
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0  
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0  
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Pre-CD-0 costs (not 
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0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  
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FY0
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FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
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0  
182,19

7  

Performance baseline 
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



 

Findings  

Observation: Many major assumptions are not documented in the baseline. Key 
missing ones include the following:  

 A list of project exclusions, such as the D&D of the existing buildings, 
20 beamlines transferred from NSLS at no costs, and modifications to the ex-
isting NSLS facility  

 Only six beamlines being procured  

Controlled version of the design used for estimating quantities and work 

activities Shared costs of the chiller system upgrade with others 

Conventional facilities construction done by outside contractor The 

accelerator design and construction managed by BSA  

 Construction inefficiency factors  

 Basis of the site burdens rates  


 


Table 2-41. NSLS-II Key Project Cost and Schedule Assumptions  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  
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FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
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1,00
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0  

65,00
0  
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0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  






Availability and use of BNL equipment at no cost.  

Major Finding: No project programmatic, technical, cost, or schedule assumptions 
document (or documents) has been developed and formally issued. This document is 
a key element in the performance baseline as detailed in DOE M 413.3, Section 9.4.3 
“Performance Baseline Review,” which says, “[the RLS should] identify and assess 
key cost and schedule assumptions and evaluate the reasonableness of these 
assumptions as related to the quality of the cost and schedule estimates.” The project 
has started the schedule assumptions process by issuing a document, NSLS-II 
Schedule—History, Assumptions and Facts (undated), but it does not provide the 
detailed schedule assumptions required. The document should detail project-specific 
assumptions such as project exclusions (that is, what’s not in the project), in this case, 
the D&D of existing buildings, 20 or more beamlines being transferred from NSLS, 
modifications to the existing NSLS building, and shared chiller upgrade costs. It 
could also include the planned use of some BNL facilities and equipment for 
fabrication activities at no cost to the project and assumptions for the conventional 
facilities contractor and related beneficial occupancies. This document generally 
includes acquisition planning, the resulting critical path assumptions, and BOE 
assumptions (escalation rate and basis, burdens, contingency included, extraordinary 
construction rate, etc.).  

Recommendation C1: Develop and issue a comprehensive project program 
matic, technical, cost, and schedule assumptions document.  

2.4 PROJECT SCHEDULE AND CRITICAL PATH  

2.4.1 Key Review Element Background  

A critical path schedule highlights the most important work activities, the delay of one 
or more of which will delay the project unless corrective action is taken. It is an 
important tool for project management.  

2.4.2 Element Scope of Review  

The EIR team reviewed the critical path as defined and evaluated its reasonableness, 
determined whether the critical path is reasonably defined and whether schedule 
durations are reasonable, identified the duration between the critical path completion 
date and project completion date (CD-4), and assessed the reasonableness of 
identified schedule contingency.  

2.4.3 Findings/Observations/Recommendations  
Observation: The schedule for the NSLS-II project is constrained on the basis of the 
funding it plans to receive in 2008–13. As a result, it is not optimal and  



Findings  

includes procurement and installation of technical systems later in the project than 
would be optimal to complete conventional facilities first. It is developed in 
Primavera P5 Software and includes about 2,800 activities in 2008–13 (CD-4). They 
are included by WBS and are appropriately resource loaded through Cobra software. 
A summary schedule, in the form of a pictorial, is available. The schedule baseline is 
a list of milestones in the project execution plan (PEP), and lower-level supporting 
milestones at Levels 2 and 3 are defined.  

Observation: The critical path—developed from the P5 software and determined 
following iteration of several funding scenarios—is reasonable. It passes through the 
design and procurement of the conventional facilities (through April 2009), then 
through the booster ring and conventional facility construction (through 2013), and 
finally through the SR commissioning through CD-4. The project has identified 
various “near critical paths” and is tracking them. Over the course of the project, the 
critical path is likely to change, and this must be tracked. Although the project staff 
was well able to explain the derivation of the current critical path to us, it is not 
covered in any project document.  

Recommendation D5: Explain the derivation of the current critical path in  
the schedule assumptions document and other project documents as appropri 
ate.  

Finding: The detail in the schedule is inadequate for many of the included summary 
activities. Many summary activity bars lack predecessor activities vital to their 
initiation and successful completion. For example, the procurement of the 
conventional facilities contractor (a $191 million contract) does not show the linkage 
with the design phase for its basis, development of the contract provisions (general 
and special conditions, etc.), bid and evaluation period activities, or process leading to 
its approval. The construction management contract is in a similar situation. There is 
minimal to no detail on scheduling of EIRs, peer reviews, ESAABs, or the budget 
process. This is generally accomplished through the inclusion of lower-level detail in 
“working schedules” or “fragnets.”  

Recommendation D2: Provide more detail in the schedule for major activi 
ties such as the conventional facilities contract, the construction management  
contract, planned procurements, and project reviews and approvals.  

Observation: The NSLS-II project entails about 200 planned procurements, and 
they must be handled in a workable and traceable manner in the schedule. The staff 
interviewed fully understood this situation, and we determined it is not unusual for 
an SC project. Further, the project procurement staff has included in the schedule a 
standard lead-time calculation for determining the duration to prepare a solicitation 
and conduct vendor selection on the basis of contract cost (under $5 million, $5–10 
million, $10–25 million, and over $25 million). However, the schedule detail for the 
activities leading to most of these procurements is inadequate to justify that this 
“rule of thumb” applies to any specific contract (such as any design reviews, 
specific approvals, special  



conditions, interfaces, EVMS impacts, etc.). A standard schedule template 
customizable for each specific procurement might offer a workable solution for 
providing the procurement-specific detail missing and could likely impact 
lead-times and activity durations. Working schedules could then be developed to 
handle specific situations.  

Observation: Milestones are included in the schedule and they include milestone 
definitions as appropriate. They are included at Level 1, Program Secretarial Officer 
(PSO); Level 1B, SC Office of Basic Energy Sciences (BES); Level 2, Brook-haven 
Site Office (BHSO); and Level 3, BSA Project Director. No milestones are listed for 
approval by the Deputy Secretary. These milestones are included in appendixes of 
the PEP, include definitions, and are appropriate for tracking the project, except for 
those deviations noted elsewhere in this report.  

Major Finding: No Level 1, 2, or 3 milestones track and control the period of 
detailed design extending through September 12, 2008. This period is critical to the 
project because it provides input to the conventional facilities contract, construction 
management contract, and technical systems to follow. The activities during this 
period will obviously be closely tracked, but no system of milestones is identified 
on which to formally report EVMS.  

Recommendation D3: Develop appropriate milestones at all levels to allow  
tracking of Title II design to its scheduled completion on September 12, 2008.  
Provide milestone definitions as required.  

Observation: No schedule control procedure is available for the project. The 
schedules we reviewed had a data date, but no official issue date, no title block, no 
milestone convention, no activity convention, etc. This situation will become even 
more important when schedule status is incorporated. The project should develop a 
schedule procedure that institutionalizes the process by identifying who can issue 
schedule or milestones and changes, clearly identifies the latest schedule 
revision/issue date, sets schedule conventions, status rules, etc.  

Recommendation D6: Develop and issue schedule procedure that institution 
alizes the process by identifying who can issue schedule or milestones and  
changes, clearly identifies the latest schedule revision/issue date, and sets  
schedule conventions, status rules, etc.  

Finding: There is no a source of funds for the expected “hotel load” for the schedule 
contingency immediately prior to CD-4. Schedule contingency is built into many of 
the activities that have schedule risk from procurement, fabrication, or installation, 
and the periods are justified and reasonable, ranging from a week to several weeks. 
There are also two periods of schedule contingency prior to CD4 at the end of the 
project—68 days of project float and 184 days of DOE float. These are well defined 
and clearly marked, but a source of funds for the expected hotel load for these 
periods is not identified. They are not included in the risk registry or as 
resource-loaded activities.  



Findings  

Recommendation D1: Identify a source of funding for the hotel loads for the  
two periods of schedule contingency prior to CD-4.  

Major Finding: An extensive amount of R&D is included in the project—under 
WBS 1.02 R&D and Conceptual Design—intended for prototyping and additional 
equipment development. On the basis of the assumption that all included R&D is 
accomplished for a purpose related to another technical part of the project, we 
questioned the logic for these activities, looking at predecessor/successor relation-
ships. The logic for the accelerator systems portion (WBS 1.02.01) is well defined to 
show these relationships, but that for the experimental systems (WBS 1.02.02) 
portion—about $18 million in R&D—is not.  

Recommendation D4: Develop logic for the experimental system R&D ac-
tivities that shows the relationship to the technical systems supported. Ensure all 
other R&D is accurately portrayed in the schedule and in the WBS dictionary.  

Observation: No detailed list of activities in the schedule leads to WBS  
1.05.03.02.01 activity “CFC1115 Bid, Evaluation, and Award Ring Building,” 
which we were advised was worded incorrectly and should state that it is for the 
award of the $191 million conventional facilities contract. The activities leading to 
CFC1115 were shown to us on a PowerPoint slide and include significant 
agreements with both site design and procurement staff and HQ DOE procurement 
staff as to how this contract will be put together during Title II design, bid, 
evaluated, and eventually awarded. This includes prequalifying bidders prior to the 
bidding activity. We have significant issues with the lack of schedule detail for these 
activities leading to CFC1115. We also have issues with the duration of activity 
CFC1115, scheduled for 120 days (during October 13, 2008, to April 6, 2009), even 
given the procurement assumptions provided to us.  

Recommendation D7: Provide significant additional detail on the activities 
leading to activity CFC1115, correct the activity description, and justify the 
duration.  

2.5 RISK MANAGEMENT  

2.5.1 Key Review Element Background  

DOE O 413.3A requires the DOE risk management 
approach to be analytical, forward-looking, structured, 
informative, and continuous. Risk assessments should 
be performed early in the project life cycle and identify 
critical technical, performance, schedule, cost, and 
programmatic risks. Risk mitigation plans should not 
use contingency as the only mitigation strategy. The 
entire project team performs effective risk 
management throughout the project life cycle. All 
stakeholders should participate in the assessment 
process so that an acceptable  



balance between cost, schedule, performance, and 
risk is maintained. Risk mitigation actions should be 
tracked using project action tracking process.  2.5.2 Element Scope of Review  

The EIR team determined whether risks have been identified and properly classified 
as high, medium, or low; assessed whether appropriate risk mitigation actions have 
been incorporated into the baseline; assessed whether adequate contingency has been 
included in the cost and schedule; and described the approaches used to determine 
risk and assess adequacy.  

2.5.3 Findings/Observations/Recommendations  
Major Finding: There is no separate federal risk management plan (RMP), and 
programmatic or global risks are not identified in the risk documentation. Although 
there is no specific requirement for a DOE RMP focused on programmatic risks to be 
developed, the language in DOE O 413.3A and DOE M 413.3-1 requires that all risks 
that may affect a project be identified and assessed, including what are commonly 
termed “programmatic” (or global) risks. All risks, as well as who owns those risks 
(contractor, DOE, or specific organizational element), should be identified, assessed, 
and analyzed. The NSLS-II RMP only identifies “contractor risks.”  

Recommendation E1: Expand the RMP (or create another document) to spe-
cifically identify programmatic or global risks that might affect the project. 
Ensure that a contingency sum is assessed to reflect the magnitude of the un-
certainty imposed by these additional risks.  

Major Finding: The risk analysis is unclear and does not support the large ($182 
million) contingency proposed for the project. The lack of clarity is attributable to 
several factors:  

 The deterministic process used for calculating contingency sums found in 
the RMP is garbled and confusing. A major component of the calculation process 
(application of “risk factors”) is particularly perplexing—the source and 
justification for using them is not addressed. The rationale for the risk method 
used is not supported with evidence of prior effectiveness.  

 Although a regulated process is defined for the deterministic assessment of 
individual contingencies, a great deal of arbitrariness is introduced into the 
process by use of an additional cost contingency allowance for “Unknown 
Unknowns.” This is used if “it is felt that additional contingency needs to be 
added or subtracted to accurately reflect the amount of contingency required for 
this WBS element.”  
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 Several individual cost elements have very high contingency 
percentages (50 percent or greater) calculated through the deterministic 
assessment process. This could indicate unrealistically high factors and 
adjustments have been used in their assessments.  

 Many of the risks and mitigations seem incongruous. For example, 
WBS1.03.07.06, ID Installation, states that a risk of delays in commissioning 
could cause problems, and the mitigation is “Finish commissioning on time.” 
Another can be found for WBS 1.04.05.04.02, Layout and Transport, which lists 
a potential risk as “Fundamental beamline conceptual or design error” and a 
mitigation of “Best personnel, methods, and checks.” Finally, WBS 1.04.06.03, 
Undulator Front Ends, includes a potential problem statement, “there is no 
potential risk associated with this WBS, to be honest” and a mitigation of “stay 
on schedule.”  

 A contingency amount is calculated for each of the approximately 400 
risks, and all 400 individual contingencies are added together. This is statistically 
unsound in that the risks are not all independent variables—many have dependent 
relationships and a simple addition of each contingency calculation makes no 
sense.  

 The sum of the individual contingencies is $170 million. However, the 
project contingency in the proposed baseline is $182.2 million. The additional 
$12 million has been arbitrarily added to the amount actually calculated by the 
deterministic process.  

 A probabilistic contingency analysis (November 1, 2007) indicates that 
11 percent of the TPC, or $72 million of contingency funds, is needed to achieve 
at least 80 percent confidence in the TPC baseline. The proposed baseline 
includes a $182 million contingency on the base of $714 million, so the project is 
proposing over 25 percent contingency in comparison to the probabilistic 
assessment. In fact, the project has not calculated contingency on the OPC 
portion of the project, so it can be fairly said that the project is proposing over 30 
percent contingency on the TEC portion of the baseline. From study of the 
probabilistic analysis, it can be inferred that the $182 million in proposed 
baseline contingency essentially approaches 100 percent confidence that the cost 
baseline will not be exceeded. This is a far higher confidence level than has been 
found acceptable for other DOE projects.  


 





















Recommendation E2: Review the risk analysis with a focus on the following 
items:  

 Readdress the contingency assessment for this project. Ensure that the 
method used is carefully and fully explained, including the use of “risk 
factors,” and how they have been developed.  

 Document how the probabilistic risk assessment was performed and 
justify why the process used was a realistic approach for this project.  

 Document the support and collaboration of the project staff and 
integrated project team (IPT) in developing the RMP and risk analysis.  

 Document how the probabilistic assessment considers risk dependencies.  

 Tie the results of the stochastic assessment directly to the project 
contingency sum proposed for the baseline.  

 Ensure that the risks proposed are reasonably defined and that 
corresponding mitigation actions are reasonable and attainable.  

 Document how each mitigation action will be incorporated into the 
project baseline if not included already.  

 Minimize arbitrary adjustments in contingency development. 
Document the logic for them when used.  

 Document how the proposed contingency amount provides reasonable 
assurance that the proposed cost, schedule, and technical baseline can be met, 
and no more.  

Finding: In the risk registry, the total amount of contingency is spread across each 
year of the project weighted by the annual cost estimate without escalation. That is, 
if 25 percent of the cost estimate is estimated for a given year, then 25 percent of the 
contingency estimate is assigned to that year as well. Thus, the annual spread of 
contingency shown in the risk registry may not accurately portray when the 
contingency is likely to be required or available. Furthermore, the “project cost 
profiles” show a very different spread of contingency across the project life from 
that shown in the risk registry. We were not able to find any documented plan and 
explanation for project contingency use.  

Recommendation E3: Provide documentation, including the rationale, for 
how contingency is planned to be used over the life of the project.  



Findings  

Finding: The risk registry defines several mitigating actions that are not reflected in 
the RLS, such as WBS 1.03.04.04.03—Storage Ring Power Supplies refers to a 
prototype that is not on the schedule or in the WBS dictionary.  

Recommendation E4: Review risk mitigation plans and ensure that all  
planned risk mitigation actions are reflected in the baseline costs and sched 
ule.  

Major Finding: No contingency is included for OPCs, which include the conceptual 
design, research, and development required to support the design, National 
Environmental Policy Act (NEPA) documentation, preoperational costs, facility 
commissioning, and associated management costs. OPCs amount to about $111 
million for this project, of which some $83 million remains unspent as of the be-
ginning of FY08. By their nature, the remaining OPC-funded activities would appear 
to pose a considerable amount of risk. A relatively small contingency percentage of 
even 20 percent would add $17 million to the estimate to complete. Instead, the 
documentation provided states that contingency is not included on the basis of SC 
practice.  

Recommendation E5: Address the risks associated with the OPCs, and de 
velop an appropriate contingency amount to address the uncertainty.  

Observation: No management reserve has been assessed and set aside for con-
tractor use within the NSLS-II project. That is, no portion of the assessed contin-
gency is given to the contractor to manage directly. Instead, the federal project 
director (FPD) is required to approve all contingency usage. In view of the very 
limited size of the federal staff, the contingency usage approval process could 
prove unnecessarily burdensome.  

Recommendation E6: Consider setting aside a portion of the contingency as  
management reserve for use at the contractor’s discretion to simplify the bu 
reaucratic burden on the federal staff.  

Observation: Approximately 400 risks are listed in the risk registry. Managing and 
tracking such a large number of risks will be a major challenge. About 45 (9 
percent) have been adjusted to “high” by management. These adjustments are 
arbitrary in the sense that all risks greater than $5 million are automatically con-
sidered “high” so the high-dollar impacts remain in management focus.  

About 332 risks (84 percent) are rated “low.” Without a stochastic analysis actually 
tied to the project contingency development, determining which risks significantly 
affect the contingency total—as revealed by the “tornado chart” generally available 
from the probabilistic analysis software used to develop a Monte Carlo analysis—is 
impossible.  



Recommendation E7: Reevaluate the method for including risks on the “watch 
list.” Reconsider the practice of automatically adjusting risks— particularly that 
of adjusting low risks to high—just because the contingency calculated for the 
risk is above an arbitrary value. Instead, consider narrowing the management 
focus to the risks, regardless of the size of the estimated contingency, that 
demonstrate high-cost sensitivity determined through the probabilistic 
assessment.  

Observation: The deterministic risk analysis was done at low WBS levels involving 
CAMs and other appropriate managers. However, in some cases, risk assignment at 
the WBS level may be at too high a level to capture activity-specific issues within a 
given WBS.  

2.6 FUNDING PROFILE  

2.6.1 Key Review Element Background  

Every DOE project is constrained by the fiscal year funding authorized by Congress. 
The federal funding profile represents the “checkbook” for the project and requires 
that each project manage its resources and annual expenditures to stay within the 
authorized funding each fiscal year. The limitations of the available funding also 
directly affect the project schedule; less funding year to year equates to a longer 
project schedule and, typically, higher project costs.  

The project cost profile (the expected schedule of monetary expenditure over the 
project life) needs to be assessed with respect to the federal funding profile au-
thorized. When the funding profile exceeds the cost profile, excess funds may be 
carried over to the next fiscal year. If the cost profile exceeds available funding, 
deficit results and the project may need to reduce the scope or reprioritize the work 
to stay within funding constraints. The latter situation usually leads to a delay in the 
project.  

2.6.2 Element Scope of Review  

The EIR team reviewed the basis for the project funding profile, comparing the 
annual funding with the cost requirements as reflected in the RLS. We assessed 
whether the costs and funding are reasonably linked and identified any significant 
disconnects between the funding profile and project cost and schedule requirements.  

2.6.3 Findings/Observations/Recommendations  

Table 2-42 shows a comparison of the proposed TPC funding profile with the an-
ticipated TPC cost profile for the NSLS-II project.   
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Table 2-43 shows a comparison of the proposed TEC funding profile with the an-
ticipated TEC cost profile for the NSLS-II project.   

Table 2-44 shows a comparison of the proposed OPC funding profile with the an-
ticipated OPC cost profile for the NSLS-II project.  

Table 2-42. TPC Funding and Cost Profiles ($000)  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

Table 2-43. TEC Funding and Cost Profiles ($000)  
 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 1,00  25,00 65,00 88,00 164,50 254,40 170,80 77,00 45,70 896,20



 
 

Observation: The funding profile appears reasonable and will support the RLS for 
the proposed project baseline.  

2.7 PROJECT EXECUTION  

2.7.1 Key Review Element Background  

The evaluation of project execution entails determining the factors that bear upon 
whether the contractor can execute the required work to the proposed baseline. This 
includes assessing recent performance, sampling a select set of the management 
systems, including the adequacy of the method used to acquire source data for EVMS 
measures and integration; assessing the adequacy of the DOE cost and schedule 
contingency; assessing the appropriateness of the project’s key performance 
parameters (KPPs), which define successful completion of the project; and assessing 
a level of confidence that transition to operations will result in no significant 
performance or safety issues.  

2.7.2 Element Scope of Review  

To analyze project execution, we did the following:  

 Evaluated whether the project team can execute the required work to 
the proposed baseline in the proposed manner.  

 Assessed past performance and evaluated whether the baseline 
schedule and cost are likely to be met.  

 Assessed the project team’s ability to execute to the baseline by 
sampling the management systems (EVMS implementation and CAMs’ 
performance).  

Table 2-44. OPC Funding and Cost Profiles ($000)  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  
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0  
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0  

77,00
0  

45,70
0  

896,20
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25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
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129,80
0  

67,00
0  

26,70
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714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  
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 Assessed the adequacy of method used to acquire source data for EVMS 
measures and integration of EVMS with project schedule and project 
management. Assessed the relationship between project status and project 
schedule.  

 Assessed the project’s KPPs, which define successful completion of 
the project.  

2.7.3 Findings/Observations/Recommendations  
Major Finding: The project scope is not adequately defined to support establishing 
a baseline. The scope definitions in the PEP, WBS dictionary, project schedule, and 
PEPs are inconsistent, calling into question the exact scope in the proposed 
baseline. Notable issues include the following:  

 The beamline KPPs in the PEP indicate that two beamlines will be pro-
cured and installed and four will be procured but not installed. The project 
schedule indicates that all six beamlines will be procured and installed.  

 The project team said that some of the existing beamlines and beamline 
components from NSLS will be moved to NSLS-II. The extent of this interface 
relative to the TPC is not clear in the documentation.  

 The project team said that the Level 3 WBS dictionary was the 
definitive scope statements, but the definitions do not consistently contain 
quantitative information.  

 The reduction in scope for LOB 4 (taking it from a completed facility to 
a shell only) is not documented. Also, no documentation specified what is 
included in the “shell.”  

Recommendation G1: Document the scope of the project in a single location and 
include quantitative, measurable parameters to allow confirmation that the project 
has supplied what was designed and that the end product performance meets the 
project requirements. Tie the scope to the requirements documents’ for the 
conventional, accelerator, and experimental facilities.  

Finding: The relationship between the design requirements and the KPPs in the PEP 
for the accelerator facilities is not documented. The KPPs quantitatively represent a 
minimally achievable level of performance that the project team says is intended to 
represent that all the components of the accelerator are functioning properly. The 
project team explained that to reach the design energy and current levels will require 
incremental advances over several months from an initial capability. This process is 
not documented to explain how achieving less than 10 percent of the capability will 
initially prove that the project has provided the intended product.  



Recommendation G2: Document the justification for the KPPs proposed in the 
PEP. Relate these parameters back to the original parameters used to gain initial 
project approval and describe the rationale for any changes from the initial 
parameters to the current values.  

Observation: The comprehensive design review, September 11, 2007, included 
numerous findings regarding the inadequacy of the contractor staffing plan. The 
findings were closed in early November 2007 when project-wide staffing plans were 
developed. The contractor project team is currently understaffed. The contractor has 
identified a requirement for 156 positions to support the project, 24 of which are 
currently unfilled.  

Recommendation G3: Document the plan to achieve the full contractor team 
staffing and how the staffing recommendations in the comprehensive design 
review will be resolved. Revise staffing plans to reflect the current status, and 
track personnel actions to achieve the required staffing levels.  

Observation: The DOE project team is understaffed and there is no apparent plan to 
increase the staff level.  

Recommendation G4: Document the plan for staffing the DOE project team 
and describe the “owner’s” project administration strategy. Include the level of 
project control anticipated and any time-phasing of staff. Where matrixed 
staffing is planned, include a measure of how much effort will be required from 
matrixed employees and include confirmation from their parent organizations of 
their availability or the availability of the required function.  

Observation: The project team reduced the project costs by $2 million by removing a 
cryogenic module that would boost the system performance from 300 mA to 500 mA.  

Recommendation G5: Consider adding the components required to achieve  
the original 500 mA scope back into the project.  

2.8 BASIS OF DESIGN  

2.8.1 Key Review Element Background  

DOE O 413.3 and DOE M 413.3-1 provide requirements and guidance for estab-
lishing the technical baseline necessary for CD-2. The preliminary design package 
should be adequate to describe the scope of the project consistent with the system 
functions and requirements.  
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2.8.2  Element Scope of Review  

The EIR team evaluated the adequacy of preliminary design, including the adequacy 
of drawings and specifications, and assessed whether they were consistent with 
system functions and requirements.  

2.8.3  Findings/Observations/Recommendations  
Observation: The project team has said that the project is approximately 36 percent 
complete overall. The accelerator is projected to be about 39 percent complete. The 
equipment layout and identification are likely at 90 percent, but the drawings and 
supporting documentation are closer to 5 percent complete. However, BSA considers 
this a “standard accelerator design” and says there is little risk associated with design 
completion. The conventional facilities are much farther along in the design 
process—the Title 1 design package has been delivered to the project team for 
review—and they are generally ready for final design. The conventional facilities are 
close to standard buildings and a conventional ring above ground structure. The 
experimental facilities are reported to be about 28 percent complete, but they appear 
somewhat less than this. The experimental facilities design is considered to still be 
conceptual.  

Observation: The design appears consistent with the systems functions and re-
quirements for the various elements although design reviews that document the 
adequacy of the design relative to the design requirements are lacking.  

Observation: The project’s WBS dictionary is being used as the controlling 
document for managing the basis of design. The WBS dictionary lacks detail at 
Level 3 to identify the specific scope in quantitative terms (see the major finding in 
Section 2.1).  

Observation: The NSLS-II design relies heavily on the design of NSLS-I and the 
Advanced Photon Source at Fermilab.  

2.9  PRELIMINARY DESIGN, DESIGN REVIEW, 
AND COMMENT DISPOSITION  

2.9.1  Key Review Element Background  

DOE O 413.3A and DOE M 413.3-1 provide 
requirements and guidance for establishing the 
technical baseline necessary for CD-2. The 
preliminary design package should have been subject 
to a design review, had corrective actions identified, 
and any additional work incorporated into the baseline 
design documents. Specifically, DOE O 413.3A Table 
2 “Critical Decision Requirements” states: “Conduct a 
Design Review of the preliminary design. Design 
Reviews are performed to determine if a product 
(drawings, analyses, or  



specifications) is correct and will perform its 
intended functions and meet requirements.”  

2.9.2 Element Scope of Review  

The EIR team reviewed the disciplines and experience of the project design review 
team and assessed whether it has the appropriate experience and technical 
disciplines. We reviewed and assessed the results of recent design reviews, in-
cluding the disposition of comments, and assessed whether any additional work 
identified in the design reviews has been incorporated into the design and reflected 
in the cost and schedule.  

2.9.3 Findings/Observations/Recommendations  
Major Finding: The comparison between design basis documents and the pre-
liminary design has not been documented, making a determination by the EIR team 
regarding design maturity difficult. We evaluated the status of design docu-
mentation versus that which would be expected at CD-2:  

 A conceptual design report was completed in November 2006 and re-
viewed by a panel of experts, which listed 56 recommendations. These have 
been tracked and incorporated into the current design and other project 
documents.  

 The current design was again reviewed on September 11–13, 2007, by a 
panel of 20 external experts, which provided a report with 62 findings, 154 
comments, and 54 recommendations. The panel concluded, “Overall, this 
committee feels that the NSLS-II design for the accelerator and conventional 
systems is sound and is progressing well, and will soon be of sufficient detail to 
support baseline cost estimate and schedule and should continue from the current 
preliminary stage to final design.” Resolution of the comments from the review 
committee is not complete. Comparison of the design requirements documents 
with the preliminary design is not documented in this review because one of the 
recommendations from this review was to develop the design requirements 
document for the accelerator.  

 The conventional facilities preliminary design has also undergone an out-
side independent design and constructability review by LiRo-Gilbane, a joint 
venture under contract with the project. It conducted the review in October 2007 
and issued a report of 79 architectural design issues, 39 site civil issues, 44 
structural issues, and 94 mechanical, electrical, and plumbing issues. Resolution 
of the comments from this conventional facilities review committee is not 
completed. Comparison between the design requirements documents and the 
preliminary design is not documented.  
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 A preliminary design report completed in October 2007 provides a review 
of the projects technical basis from a physics basis but is not compiled as a design 
review document.  

Recommendation I1: Complete and document a comprehensive preliminary 
design review of all project components (conventional facilities, accelerator, and 
experimental facilities) relative to the requirements documents. Resolve all 
comments that impact the proposed baseline through direct changes to cost and 
schedule or with dedicated contingency. Adjust proposed scope, cost, and 
schedule baselines as necessary.  

2.10 SYSTEM FUNCTIONS AND REQUIREMENTS  

2.10.1 Key Review Element Background  

Requirements for a project usually start with a mission need statement and site or 
program planning documents. Program functional requirements identify specific 
features or capabilities that the project or process must meet, including acceptance 
criteria. Projects must also meet applicable DOE and other federal, state, and local 
laws, rules, and regulations, including safety and environmental protection regula-
tions. Detailed design requirements or criteria should be prepared by the project team 
to guide the project design. The project may require external approvals by regulatory, 
licensing, or permitting agencies. These requirements should be reflected in the design 
features of the project.  

2.10.2 Element Scope of Review  

The EIR team assessed whether “design to” functions are complete and have a 
sound technical basis, including safety and external regulatory requirements; 
assessed whether system requirements are derived from and consistent with mission 
need; and assessed whether the CD-4 activities are clearly defined in the 
requirements documents and whether these activities are quantified and measurable 
or can otherwise be reasonably determined as complete.  

2.10.3 Findings/Observations/Recommendations  
Major Finding: The project has initiated an interface control process to document 
the interfaces between technical systems. Although the design teams and CAMs 
routinely interact with their counterparts for other NSLS-II systems, documented 
interface controls that can be included in the design basis do not yet exist. This 
increases the risk that a major interface issue may not be understood until well into 
the design process or beyond, which could increase project costs and extend the 
project schedule, posing a risk to the baseline. This is particularly critical given the 
phased construction approach required for this project.  



Recommendation J1: Document the interfaces between the various NSLS-II 
processes and components. Confirm that all interfaces are adequately and 
quantitatively included in the WBS dictionary, cost estimate, and project 
schedule. Coordinate with the risk assessment and contingency analysis where 
interfaces are not fully understood or still include risk to the cost, scope, or 
schedule baseline. Document each interface relative to risk.  

Finding: No systems functions and requirements process is in place for the 
NSLS-II project. Efforts toward this goal are under way and have been incorpo-
rated into the project:  

 Global requirements and parameter documents have been provided for 
the accelerator and they are signed (as part of the comprehensive design review 
completed in September 2007).  

 Facility requirements documents have been developed for the conven-
tional facilities. The documents have been signed, but signed copies were not 
provided for our review.  

 The experimental facilities requirements appear well understood, but 
requirements documents are in the process of being developed.  

 The project has initiated an electronic process for documenting 
requirements from system requirements and design criteria documents. It is a 
sound system and must be completed as soon as possible.  

Recommendation J2: Complete development of system requirements and de-
sign criteria documents in a controlled process. Incorporate these documents into 
the design review process.  

2.11 SUSTAINABILITY  

2.11.1 Key Review Element Background  

Executive Order 13423 “Strengthening Federal Environmental, Energy, and 
Transportation Management” and the supporting implementing instructions define the 
policy of the United States that federal agencies conduct their environmental, 
transportation, and energy-related activities under the law in support of their re-
spective missions in an environmentally, economically and fiscally sound, integrated, 
continuously improving, efficient, and sustainable manner. In implementing this 
policy, each agency must  

 improve energy efficiency and reduce greenhouse gas emissions;  

 ensure that at least half of the statutorily required renewable energy con-
sumed by the agency in a fiscal year comes from new renewable sources;  
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 implement renewable energy generation projects on agency property 
for agency use;  

 reduce water consumption intensity;  

 require in acquisitions the use of sustainable, energy-efficient, 
water-efficient, and recycled-content products;  

 ensure reductions in quantity of toxic and hazardous chemicals and 
materials acquired or used;  

 reduce the vehicle fleet’s total consumption of petroleum products 
by 2 percent annually, relative to a FY05 baseline;  

 acquire at least 95 percent of electronic products that meet 
Electronic Product Environmental Assessment Tool designation; and  

 ensure that new construction and major renovation of agency buildings 
comply with the “Guiding Principles for Federal Leadership in High Per-
formance and Sustainable Buildings” set forth in the 2006 Federal Leadership 
in High Performance and Sustainable Buildings Memorandum of 
Understanding.  

The executive order applies to “new construction and major renovations of agency 
buildings” and not necessarily to the construction of a new synchrotron light 
source. Nonetheless, the design process for any conventional facilities associated 
with the project should use sustainable building design principles and involve 
maintenance and operations personnel during reviews.  

2.11.2 Element Scope of Review  

The EIR team assessed whether the project has identified sustainable building design 
features in accordance with the Energy Policy Act of 2005, Executive Order 13423, 
and DOE O 450.1 and that these features have been properly accounted for in the 
performance baseline. Energy and water conservation, minimization of waste, and 
use of recycled and recyclable materials were the major areas of focus in our review. 
Procurement documents were evaluated to determine whether they incorporate waste 
disposal and recycle requirements. We also assessed whether the project is eligible 
and intends to apply for LEED certification.  

2.11.3 Findings/Observations/Recommendations  
Observation: Most facility energy usage at NSLS-II is process related. The ac-
celerators and experimental facilities are large consumers of energy, and their de-
signs offer little opportunity to apply sustainable design concepts. The conventional 
facilities—a ring building to house the accelerator and associated beamlines, an 
injection building for the compact booster and linac, a two-story  



operations center for the control room function, three LOBs for the beamline staff 
and user community, an RF building, and five two-story service buildings containing 
mechanical and electrical equipment—offer opportunities for incorporating 
sustainable design features. Also, plans for the overall building complex include two 
additional LOBs, the joint photon science institute building, and possible locations 
for future scientific buildings.  

Observation: The conventional facilities A-E firm has extensive LEED design 
experience, and two LEED-accredited professionals are on the A-E team. Other 
principal engineers are LEED trained. LEED principles are integrated into the 
building design, and the design specifications include total building commission-
ing.  

Observation: Conventional facility designs were evaluated against LEED design 
goals, and they use sustainable design principles, particularly with respect to  

 energy and water conservation,  

 indoor air quality,  

 waste minimization, and  

 maintenance and operational practices that reduce or eliminate harmful 
effects on people and the environment.  

Observation: The BSA statement of work for Title I, II, and III design of conven-
tional facilities for the NSLS-II project required the A-E to provide alternatives 
analysis to indicate the cost or operational tradeoffs associated with pursuing a 
LEED gold certification. The A-E firm’s LEED precertification evaluation for 
NSLS-II, as shown in their Title I sustainable design report, indicates a probable 
achievement of 28 points (certified), with additional certification points possible up 
to a silver rating.  

Observation: Lessons learned and low-cost solutions from the recently com-
pleted BNL Center for Functional Nanomaterials are being incorporated in the 
design of the NSLS-II conventional facilities design, including  

 recycling or salvaging construction debris,  

 procuring materials regionally (within 500 miles),  

 using materials with recycled content, and  

 many LEED credits achievable at low cost (such as site selection, 
promoting public and bicycle transportation, and reducing irrigation and building 
potable water use).  
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Observation: Operations and maintenance personnel input was solicited during the 
conventional facilities design. Examples of input include renting a stone/concrete 
crusher to reuse material for site road maintenance, mulching tree refuse, use of 
“green” cleaning materials, provisions for janitorial equipment storage areas, and 
design of lighting and fire and CO2 monitoring systems for easier maintenance.  

Finding: Whether the costs for the LEED gold certification indicated in division one 
of the technical specifications are included in the estimate of costs for general 
conditions is unclear.  

Recommendation J3: Review the cost estimate for inclusion of LEED gold  
certification costs across all applicable WBS elements  

2.12 HAZARD ANALYSIS  

2.12.1 Key Review Element Background  

For facilities that are below the Hazard Category 3 threshold as defined in 10 CFR 
830, Subpart B, a preliminary hazard analysis report is prepared for DOE approval 
(field level) at CD-1. At CD-2, a hazard analysis report is prepared for DOE approval 
(field level) by updating the preliminary report on the basis of new hazards and design 
information. DOE O 420.2B, Safety of Accelerator Facilities, has been established to 
define accelerator-specific safety requirements. Attachment 2 to the order establishes 
the contractor’s responsibility to flow down accelerator safety requirements to 
subcontractors at any tier.  

2.12.2 Element Scope of Review  

The EIR team evaluated the quality of the hazard assessment (HA) and assessed 
whether all scope, schedule, and costs necessary for safety are appropriately in-
corporated into the baseline. We also assessed the HA process and the qualifica-
tions of the HA team.  

2.12.3 Findings/Observations/Recommendations  
Observation: This project presents minimal impact to the environment. An envi-
ronmental assessment (DOE/EA-1558) has been developed for the proposed NSLS-II 
project. The EA led to a DOE determination that the proposed federal action to 
construct and operate the NSLS-II at BNL does not significantly affect the quality of 
the human environment within the meaning of NEPA. Therefore, an environmental 
impact statement was found unnecessary, and DOE issued a finding of no significant 
impact in conjunction with the EA.  

Observation: The HA team is well qualified and very knowledgeable of hazards 
and related safety issues.  



Observation: The HA process is consistent with the expectations of DOE O 413.3A 
and DOE Guide (G) 440.1-1A and is otherwise consistent with the requirements of 
DOE O 420.2B. Procedurally, the analysis consisted of generating a hazard profile 
(baseline hazards list) for the accelerator facility that can ultimately be used as a tool 
to determine the need for additional, more detailed analysis or serve as a baseline 
hazard analysis that indicates that further analysis is not deemed necessary. The 
NSLS-II final HA concludes that the hazards identified are typical of those 
encountered with other accelerator facilities across the DOE complex, in particular 
those encountered in the 25 operating years of the existing NSLS facility. The final 
HA contains the following elements:  

 Description of the site, NSLS-II facility (conventional and 
accelerator), and operations  

 Baseline hazard profile  

 Hazard analysis and risk assessment in 16 areas  

 Hazard mitigation measures (design and operational)  

 Analysis of risk on the basis of the hazard profile and hazard 
mitigation measures.  

 Potential for incorporation into the accelerator safety envelope (ASE).  

Observation: The timeline and schedule for NSLS-II hazard analysis documents is 
as follows:  

 March 2006—baseline hazards list developed  

 January 2007—preliminary hazard analysis completed for CD-1; 
determined that NSLS-II is an accelerator facility under DOE O 420.2B  

 October 2007—final hazard analysis completed for CD-2  

 FY08/09—preliminary safety assessment document (SAD) to be 
developed for CD-3  

 FY14—Final SAD and ASE to be developed and implemented for CD-4  

 FY11–14—accelerator readiness review documents to be developed.  

Observation: Lessons learned and experience from the operating NSLS facility were 
used in the HA process. Examples include means of facility egress, use of HSSD 
devices, and use of power supply safety devices. Three critical safety systems 
received additional detailed review: shielding evaluations for accelerators and beam 
lines; fire protection analysis, including independent reviews; and  
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personnel safety interlock systems, including independent reviews of design 
adequacy.  

Finding: Due to the proposed facilities design layout, the project team submitted a 
draft request for an exemption from the maximum fire loss requirement ($150 million 
loss in a single fire occurrence) to BHSO on November 1, 2007. Comments are 
expected from BHSO and the DOE Chicago Support Office by December 1, 2007. 
The exemption has precedents, and approval is expected by April 1, 2008. The fire 
exemption request was not contained in the October 2007 HA. The project team says 
that the analysis associated with the exemption will be contained in the preliminary 
SAD. The activities associated with this important fire hazard exemption request are 
not shown in the baseline schedule.  

Recommendation L1: Include important hazard analysis tasks in the project 
schedule as either milestones or separate activities to ensure appropriate visi-
bility to the IPT.  

Finding: Compliance with DOE O 420.2B requirements is appropriate. Specifically, 
the required NSLS-II SADs and ASEs for the linac, booster, SR, and facility routine 
operations project elements are scheduled for completion from June 2011 through 
April 2014. Accelerator readiness reviews (ARRs) for these project elements are 
scheduled from August 2011 through May 2014. ARRs are not included in the 
project schedule as discrete activities.  

Recommendation L2: Expand the project schedule to include discrete activi-
ties for DOE O 420.2B processes and approvals.  

Observation: NSLS-II environment, safety, and health (ESH) project staffing 
appears appropriate. A project ESH staffing profile shows a buildup from the 
FY08 level of five full-time equivalent (FTE) personnel to a maximum of 7.5 
FTEs in FY12, and then a reduction to 6.5 FTEs in FY13 and FY14.  

Observation: We reviewed three parts of the BNL hazard analysis and work control 
processes involving an NSLS-II vacuum R&D project, as follows:  

 Hazard identification tool (HIT) review of vacuum systems conducted 
in April 2007. The HIT checklist covered 18 areas and appeared complete.  

 Work plan for completed work permit 416, 7/17/07, involving cleanout 
of an area in building 905 to make room for the NSLS-II vacuum R&D project. 
The work plan form leads the user through hazard analysis; facility concerns; 
work controls; training requirements; job category risk, complexity, and 
coordination levels specific to the planned work; work description; stop or hold 
points; worker feedback; and post job review and closeout.  


 
















The task-specific hazard analyses and work control processes appeared appropri-

ate.  

Observation: The DOE Office of Health, Safety and Security (HSS) conducted an 
independent oversight of ESH programs at BNL in August and September 2007. 
The draft report had two findings (C-1 and C-2) for the operating NSLS facility 
involving work planning and control processes, summarized as follows:  

 Finding C-1. BNL management has not ensured that some ESH and 
assurance requirements and controls are adequately defined and communicated to 
workers.  

 Finding C-2. Management and supervisors have not ensured that workers 
implement established safety controls as required by DOE P 450.4, Safety 
Management System Policy, and 10 CFR 851, Worker Safety and Health 
Program.  

Observation: BNL has established a team to analyze the findings and opportunities 
for improvement identified in the HSS ES&H evaluation report. Over the next 60 
days, the team will perform causal analyses and extent of condition reviews for 
identification of corrective actions. DOE G 414.1-5 says, “DOE prescribes a 60day 
suspense from the date of the transmittal forwarding the assessment report for the 
proposed corrective action plan (CAP) to be developed and approved.” BNL is 
expected to receive the final report about November 21, and will have until January 
21 to complete the CAP process. The CAP will be submitted to BHSO and DOE 
Headquarters for review and approval. Upon approval, the CAP will be tracked to 
closure in the DOE Corrective Action Management Program and the BNL 
institutional Assessment Tracking System (ATS).  

2.13 VALUE MANAGEMENT/ENGINEERING  

2.13.1 Key Review Element Background  

In accordance with guidance in DOE M 413.3-1, Chapter 5, “The value management 
methodology, (also known as value analysis, value engineering, value planning, etc.) 
is a consideration in all capital asset acquisition process phases.” DOE uses a 
two-tiered approach, as defined in the Federal Acquisition Regulation (FAR), to 
implement a viable, cost-effective value management program. The two tiers are the 
“mandatory” and “incentive” (also known as voluntary) programs.  
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The first tier, the mandatory value management program, is used for all facility 
construction. This organized effort is commonly referred to as the value methodology 
standard, which is the systematic application of recognized techniques that identify 
the functions of the product or service, establish the worth of those functions, and 
provide the necessary functions to meet the required performance at the lowest 
overall life-cycle cost.  

The second tier, the value management incentive program, consists of including 
cost-saving incentive (“shared savings”) clauses in contracts awarded on facility 
construction projects. This program should be used in all contracts awarded on 
facility construction projects after CD-2 where certain conditions exist:  

 DOE or its agents have dictated the specifications, design, process, 
etc., that the contractor is to follow.  

 The contractor’s cost reduction effort is not covered under award fee 
(or another incentive).  

 The contracting officer has confidence in the cost estimate for the work 
at issue (confidence the cost estimate is close to normal FAR pricing conditions).  

 The contracting officer has great confidence in the contractor’s 
accounting system or can separately track costs of value management efforts on 
the basis of the contractor’s assertions and confirmation from the cognizant DOE 
chief financial officer.  

 The proposal, if accepted, requires a change to the contract and results 
in overall savings to DOE after implementation.  

2.13.2 Element Scope of Review  

In accordance with DOE requirements and guidance, the extent of our review for 
DOE value management compliance was to  

 ensure that a formal value engineering (VE) study had been performed 
(or specifically excluded and so documented in the PEP),  

 resolve whether a trained, qualified VE leader directed any formal 
VE study,  

 determine that a formal VE study had been conducted during the 
early phases of the project to yield the greatest cost reductions,  

 ascertain whether recommendations from a formal VE study have 
actually been incorporated into the design concept,  



 decide whether appropriate conditions exist within the project for 
implementing cost savings incentive clauses in contracts awarded post CD-2, 
and  

 determine whether the project proposes to use cost savings 
incentive clauses in contracts awarded post CD-2 at this time.  

2.13.3 Findings/Observations/Recommendations  
Observation: For conventional facilities, value management and VE principles 
were applied during various design reviews, which identified 13 items with $9 
million in total savings. These 13 items have been adopted into the current baseline. 
Although design reviews are not formal VE studies, led by a certified value 
specialist, they generally follow the VE process.  

Observation: At the completion of the preliminary design phase (October 3–4, 
2007), a formal VE study facilitated by a renowned certified value specialist was 
conducted for the conventional facilities. This formal VE study is documented in the 
Value Engineering Study Report, October 2007, provided for our review. The formal 
VE study resulted in 9 additional items ($11.4 million in total savings) being 
incorporated into the current baseline. The study also identified 13 additional items, 
totaling an additional $19.5 million in savings, which are presently candidates for 
possible future implementation. Another formal VE study is planned for the detailed 
design phase for conventional facilities.  

Observation: For accelerator systems, no formal VE process has been employed. 
Through the course of process optimization applied to the accelerator systems, 
several cost reduction measures were identified and adopted into the baseline, such as  

 development of multiple magnet designs that reduces operating 
current margins ($2 million savings) and  

 configuring for fewer power supplies ($1.8 million savings).  

Optimizations are planned to continue through the design phase although no formal 
VE study is presently planned. The accelerator systems design staff concurred that a 
formal VE study for these facilities is feasible.  

Recommendation M1: Consider conducting a formal VE study aimed at de-
sign simplification and cost savings for the accelerator systems early in the final 
design phase.  
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Observation: For the experimental facilities, no formal VE process has yet been 
employed. VE principles are generally followed in application of process 
optimization reviews. These reviews have resulted in several cost savings, such as for 
beamline  

 CHS, the remote building and end station were removed ($4.9 million 
savings),  

 IXS, the 1.0 meV end station was removed ($3.2 million savings), and  

 XAS, the second end station was reengineered ($1.7 million savings).  

These and other cost reductions are in the current experimental facilities baseline 
and total $13.5 million in savings. The optimization process is planned to continue, 
such as 2-day workshops for each of the six beamlines planned in the next 3 months. 
No formal VE process is presently planned for the experimental facilities, although 
one is being contemplated.  

Recommendation M2: Consider conducting a formal VE study aimed at design 
simplification and cost savings for the experimental facilities early in the final 
design phase.  

Observation: A formal and very detailed tracking process is used to identify 
issues raised by a given review. The process assigns an owner to the identified 
issue and tracks the issue until it can be closed out.  

2.14 START-UP TEST PLAN  

2.14.1 Key Review Element Background  

DOE O 413.3A and DOE M 413.3-1 provide requirements and guidance for startup 
testing to ensure the production facility meets acceptance criteria. To establish the 
technical, cost, and schedule performance baseline (CD-2), provisions for start-up 
testing should be made with sufficient basis to evaluate the baseline. Key tests should 
be determined to ensure the facility and systems meet operational and safety 
requirements. Any permanent plant equipment necessary for testing or validation 
should be included in the plant design.  

2.14.2 Element Scope of Review  

The EIR team evaluated whether the start-up test plan identifies the acceptance and 
operational system tests required to demonstrate that the system meets design 
operational specifications and safety requirements. We also assessed whether it 
describes the tests well enough to estimate the associated cost and schedule durations.  



2.14.3 Findings/Observations/Recommendations  
Observation: The project team developed an NSLS-II Start-Up Test Plan, October 
2007, which outlines the high-level tasks to be accomplished as part of preparing the 
facility for release to operations. This very preliminary plan is a skeleton plan of the 
start-up test plan elements and sequence.  

Finding: The cost estimate database identifies 22 start-up testing elements. Detailed 
requirements for commissioning equipment and systems are captured on 
spreadsheets, which are not yet included in the P3 schedule. Whether all start-up test 
and commissioning activities are incorporated in the cost schedule baseline is 
unclear.  

Recommendation N1: Incorporate start-up and commissioning detailed activities 
in a P3 schedule to verify that all requirements are logically tied. Verify that 
scope, resources, and costs necessary to accomplish these activities are included in 
the cost schedule baseline.  

2.15 PROJECT EXECUTION PLAN  

2.15.1 Key Review Element Background  

DOE O 413.3A and DOE M 413.3-1 require a PEP to be developed for each project 
that accurately reflects how the project is to be accomplished and defines resource 
requirements, technical considerations, risk management, and roles and 
responsibilities. Also, the PEP should define a traceable, documented change control 
process through which project changes are identified, controlled, and managed. As a 
condition of CD-2 approval, an approved, formal, final PEP embodying these 
requirements should be in place.  

2.15.2 Element Scope of Review  

Our review assessed whether the PEP reflects and supports the way the project is 
being managed, is consistent with the other project documents, and establishes a 
plan for successful execution of the project. Specifically, and in accordance with 
DOE requirements and guidance, the extent of our review of the PEP for this project 
was to determine whether the PEP  

 is complete, current, and reflects and supports the way the project is 
being managed, and  

 establishes a plan for successful execution of the project.  

We also assessed whether KPPs needed for CD-4 approval are identified in the 
PEP, as well as project acceptance criteria.  
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2.15.3 Findings/Observations/Recommendations  

We were able to reach firm conclusions on the PEP issues after reviewing docu-
mentation provided by the project team before and during our site visit and 
through discussions with project team members.  

Observation: The PEP was recently updated and will be submitted for secretarial 
acquisition executive (SAE) approval along with the cost schedule baseline for CD-2.  

Observation: The PEP generally reflects current project plans and addresses all 
topics in DOE M 413-3.1. It is a joint DOE/BSA document that contains separate 
appendixes for DOE SC program plans and controlled items, DOE BHSO Project 
Office plans and controlled items, and BSA NSLS-II Project Office plans and 
controlled items. Thus, the base document is for SAE approval; Appendix A is for SC 
approval; Appendix B is for BHSO approval; and Appendix C is for BSA NSLS-II 
project director approval. The organization of the PEP is not typical of other projects 
reviewed, but is acceptable, and may result in the appendixes being kept current as the 
project progresses, since their approval is at a lower level.  

Observation: DOE O 413.3A and DOE M 413.3-1 allow “tailoring” of the PEP 
content subject to the acquisition executive’s approval, if identified prior to the 
impacted CD and approved as early as possible, starting at CD-0. Both the pre-
liminary PEP (approved July 20, 2007, for CD-1) and the PEP (currently being 
submitted as part of CD-2 approval) describe the specific areas of project “tailor-
ing.”  

Finding: One key difference between the preliminary PEP (CD-1) and the PEP 
(submitted for CD-2 approval) is that the PEP proposes delegation of CD-3, Start of 
Construction, approval to the PSO (Under Secretary of Science), which is not 
allowed by DOE O 413.3A for a major system project. (See Table 1, “Critical 
Decision Authority Thresholds,” which states “No delegation authority” from the 
SAE for projects of more than $750 million.)  

Recommendation O1: Revise the PEP, Section 4.4, Work Authorization, to  
indicate that CD-3, Approve Start of Construction, is authorized by the SAE.  

2.16 ACQUISITION STRATEGY  

2.16.1 Key Review Element Background  

DOE O 413.3A and DOE M 413.3-1 address the timing 
and requirements for developing an acquisition strategy 
(AS) that sets forth management’s approach to 
ensuring the project contract satisfies the mission need. 
The AS broadly describes the business and technical 
management approach designed to achieve project 
objectives within resource restraints. It is a federal 
document approved by the  



acquisition executive. The acquisition plan, developed 
by the contractor, describes the contractual means by 
which the project’s AS will be executed.  2.16.2 Element Scope of Review  

The EIR team determined whether the way the project is being executed is consistent 
with the AS. We evaluated any changes from CD-1 and assessed whether the current 
AS still represents best value to the government. We assessed whether the 
contractor’s acquisition plan comprehensively defines major procurements.  

2.16.3 Findings/Observations/Recommendations  
Observation: The NSLS-II AS for CD-1 was approved by the Under Secretary for 
Science on May 10, 2007. The AS was updated in October 2007 as part of the CD-2 
approval process, and remains consistent with the AS approved for CD-1.  

Observation: The AS generally meets the intent of DOE O 413.3A and DOE M 
413.3-1, with some exceptions:  

 The major procurements are not all defined in the AS.  

 The KPPs in Table 1.3.1 state that the number of beamlines procured is 
four, rather than stating four additional beamlines are being procured. As shown 
in the project cost schedule baseline, six total beamlines are procured.  

 The TPC range is incorrectly stated as $894 million in Section 2.1, 
rather than the $896.2 million shown in the project cost and schedule baselines.  

Recommendation P1: Clearly state the planned major procurements in the AS. 
Review and correct the AS document for consistency with the project cost and 
schedule baselines.  

Observation: The BSA NSLS-II project procurement manager presented a com-
prehensive NSLS-II Project Procurement Management Plan containing the fol-
lowing:  

 Memorandum of Understanding between the NSLS-II project and the 
BSA Procurement and Property Management Division, describing the 
agreement for providing procurement services to the NSLS-II project  

 BSA’s Standards Based Management System description for 
acquisition management  

 Projected procurement cycle times  
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 NSLS-II procurement forecast providing title, WBS, projected solicitation 
and award dates, estimated procurement cost, and CAM for approximately 200 
project procurements  

 Sample work plans to indicate data that are available to back up 
estimated procurement costs  

 Advanced procurement plans for eight major procurements  

 A BNL procurement schedule and status report for NSLS-II project 
major procurements  

 The BNL FY08 Small Business Subcontracting Plan, which was not 
specific for the NSLS-II project.  

The plan was in a notebook with tabbed sections and did not appear to be a formal 
document under configuration management or change control. The data appeared 
comprehensive and indicative of advanced project procurement planning; however, 
the plan contained no indication of concurrence by either the FPD or DOE contracting 
officer, as might be expected for this major project function. Also, bid options in the 
facilities requirements documents and the preliminary design report were not included 
in the plan.  

Recommendation P2: Formalize the content of the NSLS-II Project Pro-
curement Management Plan, and submit it for review and concurrence by the 
FPD and DOE contracting officer.  

Observation: Performance incentives (“shared savings” clauses) are planned for 
subcontracts.  

Observation: BSA has a Small Business Subcontracting Plan with proposed FY08 
dollar goals by small business category. The NSLS-II project has adopted these 
objectives, but does not have specific dollar goals.  

2.17 INTEGRATED PROJECT TEAM  

2.17.1 Key Review Element Background  

According to DOE O 413.3A, a CD-1 requirement is to  

Establish and charter an Integrated Project Team. An Integrated Project 
Team, led by the Federal Project Director, is a multidisciplinary team, 
which includes safety expertise. The Charter includes membership, roles 
and responsibilities, decision making authority and operating guidance. 
The Charter may be included in the Project Execution Plan.  

An IPT is an essential element of the acquisition process and should be employed during 
all phases of a project’s life cycle. The IPT is a team of professionals  



representing diverse disciplines with the specific knowledge, skills, and abilities 
necessary to support the successful execution of a project. Project directors, project 
managers, contracting officers, safety and quality assurance personnel, legal specialists, 
and technicians typically constitute IPT membership. Members of an IPT can be DOE 
federal staff or contractor employees. Membership, which can be full or part time, 
should change as the project progresses through various stages. The FPD charters and 
leads the IPT.  

2.17.2 Element Scope of Review  

The EIR team reviewed the federal IPT charter and staffing plans to determine 
whether the project management staffing level is appropriate and whether appropriate 
disciplines are included on the IPT. We assessed the means and appropriateness of 
communication within the IPT and determined the means by which the IPT may be 
modified or expanded to match the needs of the evolving project. We examined 
whether any deficiencies exist in the IPT that could hinder successful execution of 
the project.  

2.17.3 Findings/Observations/Recommendations  
Observation: The IPT charter is included in the PEP and adequately describes the 
roles and responsibilities of executive, core, and support members. The executive 
members provide leadership and champion the project in their organizations (BES, 
BHSO, and BNL). The core members supply the day-to-day leadership for the project. 
Support members are involved in the daily project routine and supply matrixed 
support as necessary to accomplish project activities.  

Observation: The IPT appropriately includes BSA personnel as core and support 
members.  

Observation: Minimal DOE federal staff members on site are available for as-
signment or matrix support to this major project acquisition.  

Finding: A Level 4 FPD is required for the NSLS-II project because the TPC ex-
ceeds the $400 million threshold. The FPD, who serves as the IPT leader, is not 
certified per DOE O 361.1A at any level. The project deputy FPD is certified at 
Level 2 (acceptable for projects between $20 million and $100 million). No plan for 
certification of the current FPD, or replacement with a certified Level 4 FPD, was 
presented. The project team recognizes the deputy FPD and the FPD as the 
accountable authority for the success of the project.  

Recommendation Q1: Develop a plan or strategy either to meet the require-
ments of DOE O 361.1A to provide a certified Level 4 FPD for this major 
project acquisition or to obtain a waiver from this requirement. Submit the plan 
as part of CD-2 documentation for SAE approval. Revise the project or-
ganization to eliminate the splitting of FPD authority and accountability be-
tween two individuals.  
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Observation: The BSA NSLS-II deputy project director, an IPT core member, is 
assigned to this project approximately 75 percent of his time. According to his 
resumé, he is also serving as project director of a major project currently under 
construction at the South Pole, dividing his work time between BNL and the other 
project. As a high-cost project of great importance to the SC mission, the BSA 
NSLS-II project should have a management staff and core IPT populated with 
full-time participants.  

Recommendation Q2: Ensure that contingency planning provides measures to 
accommodate the periodic absence of the BSA NSLS-II deputy project director. 
Submit the plan as part of CD-2 documentation for SAE approval.  

Observation: The core IPT members meet weekly. Notes of weekly meetings are not 
always kept, and action items are not always tracked.  

Recommendation Q3: Consider establishing a tracking system for action items 
from weekly IPT meetings, with due dates and descriptions of how the items are 
resolved or closed.  

Observation: The NSLS-II project conducts monthly status meetings. From a 
review of data from two monthly status meetings, an agenda is promulgated, pro-
gress and key project issues are discussed, and action items are tracked.  



 



Appendix A Corrective 
Action Plan  

Table A-1 presents the current corrective action plan based on the recommendations 
presented in the EIR report for the NSLS-II project and includes the project team and 
EIR team status comments as of the report date. This CAP was released in advance 
of the draft report to assist the project team in preparing for the ESAAB.  

Items are identified by letter corresponding to EIR elements and then numbered 
sequentially within the element. During completion of the review, additional rec-
ommendations were identified. In the report, these recommendations appear in 
logical sequence on the basis of subject area, but in the CAP they appear in numeric 
sequence within each lettered element. Follow the section/page references Items 
noted with ** are the result of major findings. A single * indicates items related to 
findings. All other items are the result of observations. During development of the 
report some of the preliminary draft  

Recommendations in this draft CAP are not provided as a checklist for CD-2. 
Many of the recommendations require the project team to assess impacts across the 
entire project, which may then require additional actions to keep the scope, cost, 
and schedule baseline fully coordinated.  

Draft CAP sections include the following:  

A. Work Breakdown Structure  

B. Project Costs and Resource-Loaded Schedule  

C. Key Project Cost, Schedule, Technical, and Programmatic Assumptions  

D. Project Schedule and Critical Path  

E. Risk Management  

F. Funding Profile  

G. Project Execution  

H. Basis of Design  

I. Preliminary Design, Design Review, and Comment Disposition  

J. System Functions and Requirements  



K. Sustainability  

L. Hazard Analysis  

M. Value Management/Engineering  

N. Start-Up Test Plan  

O. Project Execution Plan  

P. Acquisition Strategy  

Q. Integrated Project Team.  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  
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FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table 1-1. Project Performance Baseline Costs  
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Management reserve  —  —  —  —  —  —  —  —  —  —  —  
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direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
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Table 1-2. Project Performance Baseline Schedule  
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Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
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54,60
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26,30
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725,40
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OPC (expense 
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0  2,000  1,500  7,700  22,40
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26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19
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(TPC)  

1,00
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
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163,10
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54,60
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26,30
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725,40
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OPC (expense 
funded)  

1,00
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4,80
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22,00
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20,00
0  

10,00
0  2,000  1,500  7,700  22,40
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19,40
0  

110,80
0  
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65,00
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148,30
3  
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26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19
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Performance baseline 
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
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252,90
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163,10
0  

54,60
0  

26,30
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725,40
0  

OPC (expense 
funded)  
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4,80
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22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40
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19,40
0  

110,80
0  
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4,80
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77,00
0  
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Pre-CD-0 costs (not 
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26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19
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Performance baseline 
(TPC)  

1,00
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  



 

Corrective Action Plan  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40
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19,40
0  

110,80
0  

TPC  1,00
0  

4,80
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0  

65,00
0  

88,00
0  

164,50
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254,40
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Pre-CD-0 costs (not 
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PMB  1,00
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4,80
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25,00
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73,00
0  

148,30
3  
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26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  
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FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00
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19,00
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182,19
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Performance baseline 
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  
Table 2-1. Work Breakdown Structure  

 
WBS  
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1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
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12,00
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TEC   —  —  —  —  66,00
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162,50
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252,90
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163,10
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54,60
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26,30
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725,40
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funded)  
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4,80
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22,00
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20,00
0  

10,00
0  2,000  1,500  7,700  22,40
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Table 1-1. Project Performance Baseline Costs  
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FY0
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Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  
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Contingency  0  0  0  11,00
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15,00
0  16,197  70,000  41,000  10,00
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19,00
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
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CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



 

Corrective Action Plan  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  
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0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  
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Table 1-1. Project Performance Baseline Costs  
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Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  
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Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00
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CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  
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1.01  Project Management  

1.02  R&D and Conceptual Design  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  
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6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40
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CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  
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26,30
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OPC (expense 
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0  
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25,00
0  
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254,40
0  
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3  
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0  
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67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80
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65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80
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65,00
0  

88,00
0  

164,50
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254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  



 

Corrective Action Plan  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80
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65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  



 

Corrective Action Plan  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
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4,80
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25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
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4,80
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65,00
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88,00
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164,50
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254,40
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170,80
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896,20
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  
Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
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25,00
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88,00
0  

164,50
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254,40
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Pre-CD-0 costs (not 
part of TPC)  
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0  

148,30
3  
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26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19
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Performance baseline 
(TPC)  

1,00
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  



 

Corrective Action Plan  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
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4,80
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22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40
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19,40
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110,80
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4,80
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65,00
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164,50
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Pre-CD-0 costs (not 
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148,30
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26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
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4,80
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  
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0  

163,10
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54,60
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26,30
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725,40
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funded)  
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22,00
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20,00
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10,00
0  2,000  1,500  7,700  22,40
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110,80
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part of TPC)  
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714,00
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Table 1-1. Project Performance Baseline Costs  
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5  
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6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
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15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
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4,80
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Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  



 

Corrective Action Plan  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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Table A-1. CD-2 Corrective Action Plan for the NSLS II Project  
 

Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  

 
WBS  

Description  

1.01  Project Management  

1.02  R&D and Conceptual Design  

1.03  Accelerator Systems  
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This appendix gives the background of the EIR review team.  



 



Review Team Background  

JON BALIS, MBA, PMP Balis & 
Company 4600A Montgomery Blvd. NE, 

Suite 202 Albuquerque, NM 87109 
Telephone: (505) 883-7990 E-mail: 

jon@balisandcompany.com  

Education  

Master of Business Administration, Finance and Cost Accounting Specialization,  
University of New Mexico, 1990 Master of Architecture Coursework, 
University of New Mexico, 1975-77 B.A., Architecture, Goddard College, 
1975  

Experience Summary  

Mr. Balis founded the premier construction cost consulting firm in New Mexico. He 
possesses 32 years of experience in the construction industry, including 25 years of 
experience as an independent cost consultant serving design teams on both public and 
private projects.  

Mr. Balis is a specialist in providing cost and schedule control for such agencies as DOE, 
GSA, and DOD. He is expert in the cost of highly technical projects for the National 
Laboratories (Los Alamos, Sandia, Oak Ridge, INEEL, Lawrence Livermore, Brook-haven), 
Department of Energy Sites (Savannah River, Kansas City, Pantex, Nevada Test Site, 
Richland) and for defense installations. He holds a DOE “Q” Clearance.  

As an Independent Project Reviewer since 2002, Mr. Balis has supported NA-54 by 
performing independent reviews of cost estimates and validations of DOE/NNSA projects. 
He acted as consultant in charge of cost control for more than 30 Los Alamos National 
Laboratory (LANL) projects on A/E On-Call Contracts since 1994. Mr. Balis has produced 
Life Cycle Cost Analyses for LANL, Sandia National Laboratories (SNL) and 
Sandia-Livermore. He has acted as a Value Engineering session leader for LANL, SNL, and 
the State of New Mexico.  

Certification/Professional Affiliations  

Project Management Professional, Project Management Institute, 2004 Member, 
American Association of Cost Engineers Public Member, State of New Mexico 
Architect-Engineer-Landscape Architect Joint Practice Committee, 1992-2002  



DAVID M. BERKEY LMI 
Consultant 1502 Cheltenham 
Court East Crownsville, MD 

21032 Telephone: (410) 
721-6811 E-mail: 

daveberkey@msn.com  

Education  

M.A., Economics, University of Maryland B.A., Economics, State 
University of New York Additional coursework, Ph.D., Economics, 
University of Maryland  

Experience Summary  

Mr. Berkey is an independent management consultant with 29 years of experience (and DOE 
Q clearance) assisting top and senior level executives in private and public sector 
organizations solve difficult managerial problems in the areas of energy, environment, safety, 
health, quality assurance, transportation, cost discipline, organizational management, process 
improvement, and strategic planning. His experience and background are broad and diverse, 
and include evaluating the costs and benefits directly attributable to safety regulations and 
providing expert testimony at related hearings for a variety of federal government 
organizations, including the Transportation Security Administration, Federal Aviation 
Administration, Occupational Safety and Health Administration, Environmental Protection 
Agency, and the Departments of Labor and Transportation. Further, work performed for the 
Department of Energy since 1978 is extensive and captures the evolution of the Department’s 
oversight activities. It includes participation in more than 200 management system 
evaluations focusing on nuclear safety, fire safety, quality assurance, and emergency 
management; and preparing and evaluating independent cost assessments, performing 
statistical analyses of nuclear reactor unplanned events, and analyzing hoisting and rigging 
accident root causes. Mr. Berkey was one of the principal authors of the “Guiding Principles” 
for safety management that continue to provide the basis of the Department’s integrated safety 
management program.  

Other assignments representative include assisting Mayor Kurt L. Schmoke identify 
opportunities for improving the effectiveness and efficiency of Baltimore City operations in 
selected areas, with emphasis on privatization and vehicle fleet management, and work for a 
variety of industries. Clients include the Electric Power Research Institute, the Institute for 
Nuclear Power Operations, the Employment Policy Foundation, Alcoa, Hughes Network 
Systems (a subsidiary of Hughes Aircraft), and numerous technical and management 
consulting organizations serving various Federal government agencies.  

Prior to establishing himself as a private consultant, Mr. Berkey was employed with 
several notable organizations. He served as a Program Director with ARINC Research 
Corporation, a Senior Consultant with Booz  Allen & Hamilton, Inc., and as an 
Economist with Versar, Inc.  



Review Team Background  

STEPHEN A. FLANNERY, CCE 
LMI Consultant 4491 Fairway Oaks 

Drive Mulberry, FL 33860 Telephone: 
(863) 255-8812 Fax: (863) 425-8914 
E-mail: sflanne1@tampabay.rr.com  

Education  

B.S., Civil Engineering, The University of Michigan 
M.S., Civil Engineering, The University of Michigan  

Experience Summary  

Mr. Flannery has more than 36 years of experience in all phases of management and control 
of projects as an employee of owner, A-E, and consulting firms. He possesses extensive 
experience in cost engineering involving estimation, control, and analysis of capital 
expenditures for varied industrial applications. He is experienced in conceptual and detailed 
estimating, cost monitoring, trending, value engineering, performance measurement and cost 
control; bid analysis and contract development; cost management system development and 
evaluation; planning and scheduling; and procedures development.  

Mr. Flannery has 16 years’ experience in directing up to 70 professional and support 
personnel. He has extensive experience performing independent cost estimates and 
validations of projects for the U.S. Department of Energy’s Environmental Restoration, 
Waste Management, and Civilian Radioactive Waste Management programs.  

He has provided successful management and execution of cost engineering projects including 
independent cost estimate and schedule reviews, system and procedure evaluation and 
development, estimate and schedule development, and economic and financial feasibility 
analyses. His experience also includes extensive work in environmental restoration, 
hazardous waste management facilities and operations, utility (power plant) engineering and 
construction, oil field facilities design and construction, petroleum refinery construction, and 
U.S. Department of Energy reviews of high technology projects and programs.  

Certification/Professional Affiliations  

Certified Cost Engineer No. 01473 Member, 
Project Management Institute (PMI)  



DONALD M. HERNON, P.E. 
LMI Consultant 33 Murphy’s 

Way Lyman, ME 04002  

Telephone: (207) 499-7487 E-mail: dhernon@verizon.net 
Education  

M.S., Operations Research, Naval Postgraduate School  
B.S., U.S. Naval Academy  

Experience Summary  

Mr. Hernon has over 30 years experience managing and evaluating capital projects, including 
those associated with environmental restoration, nuclear power plants, DOE programs, and 
major commercial projects. He was Environmental Restoration Program manager and 
Occupational Safety and Health Department manager at the DOE Pantex Plant, where he also 
led the contractor Operational Readiness Review team for the startup of a major facility for 
the storage of plutonium pits.  

Mr. Hernon was a project manager for Stone & Webster Engineering with cost, schedule and 
performance responsibility for over 15 projects of varying size, technical complexity and 
contractual requirements, including the following:  

 Structural earthquake repair of a major telecommunications building.  

 Restart of commercial nuclear power plants.  

 Program management and technical support of DOE national 
laboratory and nuclear weapons facilities.  

 Engineering/construction of a major overseas, grass roots 
petrochemical complex.  

Mr. Hernon is a retired U. S. Navy officer, having served on five Navy surface ships, 
including assignment as an aircraft carrier Reactor Officer. He holds an inactive DOE Q 
clearance.  

Certification/Professional Affiliations  

Professional Engineer, Massachusetts, No. 33999 Certified Safety Professional, No. 
14080 Project Management Professional, No. 6914, Project Management Institute 
(PMI) Member, American Society of Safety Engineers Member, PMI  



Review Team Background  

BRIAN K. NEUHAUS LMI 
2000 Corporate Ridge 

McLean, VA 22102 
Telephone: (571) 633-7643 
E-mail: bneuhaus@lmi.org  

Education  

M.S., Engineering Management, Air Force Institute of Technology, 1990 
B.S., Industrial Engineering, Texas Tech University, 1984  

Experience Summary  
Mr. Neuhaus has more than 29 years of experience in military facilities planning, 
programming and management, and education and training. His experience in facilities 
include all phases of facility management including planning and space use, maintenance, 
capital project development and review, and strategic programming from individual site level 
to corporate level. He has worked in various states as well as overseas in Korea and Germany. 
His education experience ranges from managing and providing professional continuing 
education on a variety of topics for Air Force civil engineers to managing and providing 
college level program for new accessions. He also has experience in contingency planning. 
Positions Mr. Neuhaus has held include Facility Maintenance Chief, Project Management 
Chief, Community Development Chief, Housing Chief, Program Management Chief, 
Department Head Engineering Management, and ROTC commander.  

Professional Affiliations  

Member International Facilities Management Association (IFMA)  

Military Officers Association of America (MOAA)  



JOHN R. PHILLIPS, PMP LMI 
Consultant 586 Vintage Dr. 

Williston, SC 29853 Telephone: 
(803) 259-2683 E-mail: 

jcphillips@barnwellsc.com  

Education  

B.S., Mathematics, Florida State University M.S., 
Industrial Engineering, University of Florida  

Experience Summary  

Mr. Phillips has 23 years of engineering, construction, and project management experience 
in the U. S. Department of Energy. He has extensive hands-on experience successfully 
managing complex one-of-a-kind complex nuclear facility projects, as well as infrastructure 
projects such as office buildings, waste water treatment, and domestic water plants, and new 
waste management projects. He has experience in all phases of project management, from 
early project planning to start-up and turnover to operations.  

Prior to joining LMI, he was the federal project director for upgrades to operating nuclear 
processing facilities. As the Savannah River Site project management program manager, Mr. 
Phillips led improvements in risk management, Federal Project Director training, integrated 
project team organization, critical decision making, technology development, and technical 
management. He has performed independent baseline reviews for DOE’s Environmental 
Management Office, including the Office of River Protection Tank Farm PBS baseline 
review, and Earned Value Management System certification reviews. He assisted the DOE’s 
Office of Engineering and Construction Management in the development of a Project 
Management Career Development Program.  

Prior to working for DOE, Mr. Phillips served 4 years as an industrial engineer at the 
Charleston Naval Shipyard assessing nuclear submarine overhaul work quality.  

Mr. Phillips has a DOE Q clearance.  

Certifications/Special Qualifications  

Project Management Professional—Project Management Institute certification 
Nuclear Safety Systems—U. S. Dept. of Energy Technical Qualification  
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HUGH E. REAMS, P.E. 
LMI 2000 Corporate Ridge 

McLean, VA 22102 
Telephone: (703) 917-7491 

E-mail: hreams@lmi.org  

Education  

B.S., Civil Engineering, Penn State University 
M.S., Civil Engineering, Penn State University  

Experience Summary  

Mr. Reams is an LMI research fellow with more than 24 years of engineering experience in 
construction management, program management, project planning, facilities management, 
contract administration/management, and engineering data management. In his 20 years as a 
commissioned officer in the U.S. Navy Civil Engineer Corps, he served in various 
assignments, including operational construction forces, installation staffs, research positions, 
and senior-level operational staffs. His project experience includes management of multiple 
construction projects at major military installations, historical sites, and secure facilities at 
critical operational locations.  

Working on the staff of U.S. Central Command during Desert Storm and later for the 
Chairman of the Joint Chiefs of Staff, Mr. Reams developed the policy and procedures that 
define engineer operations for major contingencies, integrating the engineer capabilities of 
the various services’ uniformed and civilian engineer teams. While on the staff of the Chief of 
Naval Operations, he assembled the multi-year funding requirements for the Navy’s shore 
infrastructure program, including new construction, maintenance, and operational 
requirements and balanced requirements against available appropriations. During an 
assignment to the Defense Nuclear Agency, Mr. Reams developed and managed a multi-year 
theoretical shock physics program including instrumented simulations.  

Before coming to LMI, Mr. Reams was the Chief Operating Officer for a construction 
consulting company providing project reviews and analysis for financial institutions and 
government agencies.  

Certification/Professional Affiliations  

Registered Professional Engineer, Pennsylvania  
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jscango@lmi.org  

Education  

B.S., Mechanical Engineering, Carnegie Mellon University  

Experience Summary  

Mr. Scango has 37 years of program/project management experience in both private 
industry and government with a comprehensive hands-on background in project 
management, design, construction, and operation of large programs and complex projects. 
Mr. Scango has a comprehensive knowledge of the DOE baselining process, including 
establishing/assessing baselines. He is experienced in independent cost estimates, 
development and assessment of resource-loaded schedules, and contingency and risk 
analysis. As a DOE employee, he served in the Office of Civilian Radioactive Waste, Office 
of Field Management, and Superconducting Super Collider program. Mr. Scango 
participated in an independent review of the Tank Waste Remediation System at the 
Hanford Site and managed independent cost estimates on more than 40 programs, including 
the Nuclear Waste Stockpile Program and the $5.3 billion Environmental Cleanup Program.  

As an independent consultant, Mr. Scango has completed such tasks as the Strategic 
Petroleum Reserve Readiness Review, numerous DOE waste management project reviews, 
Brookhaven Graphite Reactor deactivation, and a Spallation Neutron Source Independent 
Review. In private industry, he served as the Director of Cost for the U.S. Synthetic Fuels 
Corporation. He has extensive experience performing independent cost estimates and 
validations of projects for the U.S. Department of Energy’s Environmental Restoration, 
Waste Management, and Civilian Radioactive Waste Management programs. He has 
provided successful management and execution of cost engineering projects including 
independent cost estimate and schedule reviews, system and procedure evaluation and 
development, estimate and schedule development, and economic and financial feasibility 
analyses.  

Certification/Professional Affiliations  

Professional Engineer, District of Columbia, No. 1474 
American Society of Professional Engineers Association 
for the Advancement of Cost Engineering  
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Avenue Aurora, CO 80012 
Telephone: (303) 755-6521 

E-mail: turner1w@netscape.net  

Education  

B.S., Geology, Brockport State University 
M.S., Geology, University of Toledo  

Experience Summary  

Mr. Turner has more than 24 years of experience with independent cost estimating, external 
independent reviews, environmental investigations, ground-water studies, project analyses, 
and hazardous and radioactive waste remediation projects that include all media types. For 7 
years, he was a program manager for Foster Wheeler Environmental Corporation on a major 
DOE contract involving independent assessments and cost estimates of some of the largest 
DOE environmental restoration and waste management projects. In this position, he was 
responsible for directing the project staff in the senior-level evaluation and independent cost 
estimating of major projects ($100 million plus) for DOE headquarters in Washington, DC.  

Representative projects reviewed were principally in the areas of environmental restoration, 
waste management, and energy research. Specific projects evaluated included LANL 
Environmental Restoration, Complex 21, Sandia Environmental Restoration, Hanford Tank 
Waste Remediation System, UMTRA Surface/Groundwater, Pantex Environmental 
Restoration, Hanford Multi-Function Waste Tank Facility, Yucca Mountain, Tritium 
Extraction Facility, and Accelerator Production of Tritium. Mr. Turner also led EIRs of two 
projects at the Pantex site related to the Stockpile Management Restructuring Initiative. A 
number of evaluations involved establishing/evaluating performance measures for specific 
projects and identifying appropriate benchmarks for a multitude of projects/operations. 
During 6 years with Woodward-Clyde Consultants, his responsibilities included managing a 
large Superfund project through the Remedial Investigation/Feasibility Study and Remedial 
Design/Remedial Action phases and obtaining a Resource Conservation and Recovery Act 
Part B permit for a refinery’s hazardous waste treatment facility.  

Certification/Professional Affiliations  

Professional Geologist, Georgia, No. 579 DOT 
Hazardous Material Training (HM126F)  
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Education  
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and Squadron Officers School M.B.A., Wright State 
University M.S., Electrical Engineering, University of 
Pittsburgh B.S., Engineering Science, U.S. Air Force 
Academy  

Experience Summary  

Mr. Westerbeck is the LMI Program Manager for the DOE program. He has over 44 years of 
experience in the public sector as an engineer, program and project manager, and consultant, 
including 32 years in facilities engineering and environmental management at both the federal 
installation and headquarters levels. He has served as a construction project planner, 
programmer, designer, and construction manager for major construction, alteration, and repair 
projects at U.S. Air Force bases in the United States, Okinawa, and Vietnam. He also served 
as the deputy manager of a USAF office coordinating the efforts of the other military services 
and the Office of the Secretary of Defense to improve the productivity of the U.S. industrial 
base and its preparedness for increased wartime production and reduced U.S. dependency on 
foreign critical/strategic materials.  

In 1987, Mr. Westerbeck was selected to establish an environmental restoration and 
compliance program at Wright-Patterson Air Force Base; that program quickly became a 
model for other federal operating bases facing federal and state regulation under RCRA and 
CERCLA. As a DOE site manager in the field and at DOE Headquarters, he gained 
extensive experience in the management and technical aspects of environmental restoration, 
the management and disposition of hazardous and radioactive waste materials, and 
decontamination and decommissioning of excess facilities and equipment.  

At LMI, he has managed studies and analyses for numerous federal agencies, including more 
than 85 External Independent Reviews, Independent Cost Reviews, and Business Case 
Analyses of DOE and NNSA line item projects. Mr. Westerbeck is a retired member of the 
Senior Executive Service and a retired Colonel from the U.S. Air Force. His decorations and 
awards include the Legion of Merit, the Bronze Star, the Meritorious Service Medal, and the 
Distinguished Career Service Award. He holds active DoD TS and DOE Q clearances.  

Certification/Professional Affiliations  

The Military Officers Association 
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Appendix C Personnel 
Interviewed  

During the course of this review, we interviewed the following:  

 
Description  Proposed baseline  

Performance measurement baseline  714,003,000  

Management reserve  0  

Contingency  182,197,000  

Performance baseline (total project cost)  896,200,000  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Pre-CD-0 costs (not 
part of TPC)  

           

PED  —  —  3,000  45,00
0  

12,00
0  —  —  —  —  —  60,000  

TEC   —  —  —  —  66,00
0  

162,50
0  

252,90
0  

163,10
0  

54,60
0  

26,30
0  

725,40
0  

OPC (expense 
funded)  

1,00
0  

4,80
0  

22,00
0  

20,00
0  

10,00
0  2,000  1,500  7,700  22,40

0  
19,40
0  

110,80
0  

TPC  1,00
0  

4,80
0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Pre-CD-0 costs (not 
part of TPC)  

           

PMB  1,00
0  

4,80
0  

25,00
0  

54,00
0  

73,00
0  

148,30
3  

184,40
0  

129,80
0  

67,00
0  

26,70
0  

714,00
3  

Table 1-1. Project Performance Baseline Costs  

 
Description  

FY0
5  

FY0
6  FY07  FY08  FY09  FY10  FY11  FY12  FY13  FY14  Total  

Management reserve  —  —  —  —  —  —  —  —  —  —  —  
Fee  —  —  —  —  —  —  —  —  —  —  —  
Noncontract/ DOE 
direct costs  

—  —  —  —  —  —  —  —  —  —  —  

Contingency  0  0  0  11,00
0  

15,00
0  16,197  70,000  41,000  10,00

0  
19,00

0  
182,19

7  

Performance baseline 
(TPC)  

1,00
0 

 
4,80

0  

25,00
0  

65,00
0  

88,00
0  

164,50
0  

254,40
0  

170,80
0  

77,00
0  

45,70
0  

896,20
0  

Table 1-2. Project Performance Baseline Schedule  
 

Milestone  
Date  

CD-0, Approve Mission Need  August 25, 2005 (A)  
CD-1, Approve Alternative Selection and Cost Range  July 12, 2007 (A)  

CD-2, Approve Performance Baseline  December 2007  

CD-3, Approve Start of Construction  February 2009  

CD-4, Project Closeout  June 2015  

Table 2-1. Work Breakdown Structure  



 



Appendix D Documents 
Reviewed  

Acquisition Strategy for the National Synchrotron Light Source-II Project, Major 

System Project (NSLS-II 07-SC-006) (Rev 1, October 17, 2007).  

Approved Organization Chart, NSLS-II (October 31, 2007).  

Conceptual Design Report, NSLS-II (December 2006).  

Configuration Management Plan for the National Synchrotron Light Source-II 

(October 2007).  

Construction Management Design Review Service, National Synchrotron Light 

Source-II Project, Value Engineering Study Report (October 2007).  
Department of Energy Review Committee Report on the Technical, Cost, Schedule, 
and Management Review of the National Synchrotron Light Source-II (December 
2006).  

Draft Report on Storage Ring Magnets, Vacuum, and Front-Ends Design (August 

6, 2007).  

Earned Value Management System Program Description, Management System: 

Real Property Asset Management (September 2007).   
Environment, Safety, and Health Plan for the National Synchrotron Light Source-II 

(October 2007).  

Environmental Assessment for the National Synchrotron Light Source-II (October 

2006).  

Final Hazard Analysis Report for the National Synchrotron Light Source-II (Sep-

tember 2007).  
Final Report for NSLS-II Comprehensive Design Review (September 11-13, 

2007).  

Final Report for NSLS-II Technical Review on Control Systems (August 30-31, 

2007).  

Finding of No Significant Impact for NSLS-II (September 27, 2006).  

Memo: Approval of the Acquisition Strategy for the National Synchrotron Light 

Source-II (April 20, 2007).  



Memo: DOE Review of the National Synchrotron Light Source-II Project (October 
2, 2007).  

Memo: Value Method for the NSLS-II Project (October 12, 2007).  

National Synchrotorn Light Source-II Project, Integrated Project Team Charter 
(January 2007).  

National Synchrotron Light Source-II Start-up Test Plan (October 2007).  

National Synchrotron Light Source-II, 100% Title I Design, Technical Specifica-
tions (October 12, 2007).  

National Synchrotron Light Source-II, 100% Title I Submittal (October 12, 2007).  

National Synchrotron Light Source-II, Conventional Facilities, Functional Re-
quirements Document, Revision A (October 12, 2007).   

National Synchrotron Light Source-II, Conventional Facilities, Preliminary Design 
Report (October 12, 2007).  

National Synchrotron Light Source-II, Document No. 1.04.01.02, Requirements, 
Specifications and Interfaces for Experimental Facilities Utilities.  

National Synchrotron Light Source-II, Document No. 1.04.05.01, Requirements, 
Specifications, and Interfaces for Undulator Beamline 1—Inelastic X-ray Scattering.  

National Synchrotron Light Source-II, Document No. 1.04.05.03, Requirements, 
Specifications, and Interfaces for Undulator Beamline 3—Coherent Hard X-ray 
Scattering.  

National Synchrotron Light Source-II, Document No. 1.04.05.04, Requirements, 
Specifications and Interfaces for Undulator Beamline 4—Coherent Soft X-ray 
Scattering.  

National Synchrotron Light Source-II, Document No. 1.04.05.05, Requirements, 
Specifications and Interfaces for Damping Wiggler Beamline 1—X-ray Absorption.  

National Synchrotron Light Source-II, Document No. 1.04.05.06 Requirements, 
Specifications and Interfaces for Damping Wiggler Beamline 2—X-ray Powder 
Diffraction.  

National Synchrotron Light Source-II, Global Parameters List (November 1, 
2007).  



Documents Reviewed  

National Synchrotron Light Source-II, Global Requirements Document (October 
2007).  

National Synchrotron Light Source-II, RSI Document No. 1.04.05.02, Requirements, 
Specificaations, and Interfaces for Undulator Beamline 2—Hard X-ray Nanoppobe.  

NSLS-II 100% Title I Estimate, Revision 2 (October 18, 2007).  

NSLS-II Technical Review on Accelerator Physics (September 5-7, 2007).  

NSLS-II Accelerator Technical Review Instrumentation and Diagnostics (Sep 
tember 28, 2007).  

NSLS-II Preliminary Design Estimate, Revision 4 (October 23, 2007).  

NSLS-II Project, Monte Carlo Risk Analysis (November 1, 2007).  

NSLS-II Technical Review on Power Converters (August 27-28, 2007).  

Preliminary Design Report, NSLS-II (November 2007).  

Preliminary Project Execution Plan for the National Synchrotron Light Source-II  
(June 2007).  

Presentation: Basis of Design/Design Review (EIR).  

Presentation: Earned Value Management System (EIR).  

Presentation: Funding Profile (EIR).  

Presentation: NSLS-II Critical Path (EIR).  

Presentation: NSLS-II Hazardous Analysis/Safety Function (EIR).  

Presentation: NSLS-II Overview (EIR).  

Presentation: PEP, Acquisition Strategy, IPT (EIR).  

Presentation: Project Baseline (EIR).  

Presentation: Resource-Loaded Schedule (EIR).  

Presentation: Risk Management (EIR).  

Presentation: Start-Up Test Plan (EIR).  

Presentation: Sustainable Design (EIR).  



Presentation: System Functions and Requirements (EIR). Presentation: Value 

Management/Engineering (EIR). Presentation: Work Breakdown Structure (EIR). 

Presentations for Accelerator Physics Review.  Presentations for Control Systems 

Review. Presentations for Insertion Devices Review. Presentations for 

Instrumentation and Diagnostics Review. Presentations for Interlock System Review. 

Presentations for Power Converter Review. Presentations for Storage Ring Magnets, 

Vacuum, and Front End Design Review. Presentations for the DOE IPR: Overview 

Accelerator Physics, Injector, Storage  

Ring, Experimental Facilities, Controls, Conventional Facilities, ESH,  
Cost/Schedule/Project Management (November 6, 2007).  

Presentations from Comprehensive Design Review, 11-13 Sep 2007 (Overview, 
Construction Project Baseline, Accelerator Overview, Conventional Facilities 
Overview, Experimental Facilities, Requirements and Interfaces, various Breakout 
Presentations).  

Project Controls Manual for the National Synchrotron Light Source-II (October 

2007).  
Project Execution Plan for the National Synchrotron Light Source-II Project (Oc-

tober 2007).  
Quality Assurance Plan for the National Synchrotron Light Source-II (October 

2007).  
Risk Management Plan for the National Synchrotron Light Source-II (October 

2007).  
Technical Review of NSLS-II Insertion Devices (August 20-21, 2007).  

Various Cost Documents (Funding, Obligation, and Cost Profiles, WBS Level 

2/3/4/6 Costs, FTEs by WBS-Level 2).  
Various Cost Reports (Total Project Cost Estimate, Cost Estimate WBS 1-6).  

Various Risk Registries (spreadsheets).  



Documents Reviewed  

Various Schedule Documents (Project Milestone Schedule, Critical Path Schedule, 
Detail Schedule, Resource-Loaded Schedule, Project Milestone Schedule, Detail 
Schedule Layout).  

Various WBS Documents (WBS Chart Level 3, WBS Structure all levels, WBS 
Dictionary, WBS Responsibility Assignment Matrix).  



 



Appendix E 
Abbreviations  

A-E architect and engineer ACWP 
actual cost of work performed 
ARR Accelerator Readiness 
Review AS Acquisition Strategy 
ASE accelerator safety envelope 
BAC budget at completion BCP 
baseline change proposal BHSO 
Brookhaven Site Office BNL 
Brookhaven National Laboratory 
BOE basis of estimate BSA 
Brookhaven Science Associates 
CAD computer aided design CAM 
cost account manager CAMP 
Corrective Action Management 
Program CAP corrective action 
plan CD critical decision D&D 
deactivation and decontamination 
DOE Department of Energy EA 
Environmental Assessment EIR 
external independent review ESH 
Environmental Safety and Health 
ETC estimate to complete EVMS 
earned value management system 
FPD federal project director FTE 
full-time equivalent FY fiscal year 
HA high accuracy HIT Hazard 
Identification Tool  



HSSD High Sensitivity Smoke 
Detector HVAC heating, ventilation, 
and air conditioning HXN Hard X-ray 
Nanoprobe ID insertion device IPT 
integrated project team IT information 
technology KPP key performance 
parameters LEED Leadership in 
Energy and Environmental Design 
LOB laboratory office building LOE 
level-of-effort M manual NEPA 
National Environmental Policy Act 
NSLS New Synchrotron Light Source 
O order OECM Office of Engineering 
and Construction Management OPC 
other project cost PEP project 
execution plan PMB performance 
measurement baseline PMP Project 
Management Plan R&D research and 
development RF radio frequency 
RLS resource-loaded schedule RMP 
risk management plan SAD safety 
assessment document SAE 
Secretarial Acquisition Executive SR 
storage ring TEC total estimated cost 
TPC total project cost VE value 
engineering WBS work breakdown 
structure  
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1 Executive Summary 
The National Synchrotron Light source-II, NSLS-II Project has obtained CD-2 level approval 
in December 2007 and is now actively preparing for CD-3 level approval, scheduled in 
December 2008. Detailed shielding design for the 200 MeV linac, the 3 GeV booster and the 
3 GeV, 500 mA storage ring have been completed and presented to the review committee, as 
well as guidelines for beamline shielding and a detailed description of the Personnel Safety 
Systems. Preliminary ideas concerning the top-off operation and the definition of Beam 
Containment Systems were also presented. 

The committee acknowledges the excellent quality of the work carried out by the NSLS-II 
design team and the important progress made since the last review meeting in March 2007, 
including the appropriate response to the majority of the points raised by the committee 
following the last review meeting. 
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2 Introduction 
The second peer review of NSLS-II preliminary shielding calculations was held on April 24-
25, 2008 at the Brookhaven National Laboratory. The primary purpose of the review 
committee was to evaluate the assumptions and parameters used in the shielding calculations 
for the proposed NSLS-II. In addition, other radiation protection issues, including interlocks, 
critical devices and top-off safety were reviewed. 

The assessment of the Review committee is documented in the body of this report. Each 
section in this report is generally organized by Comments and Recommendations. Comments 
are either statements of fact that are, or may be of significance to the project and summarize 
noteworthy information presented during the review, or are judgment statements about the 
facts presented during the review and are based on reviewers’ experience and expertise. 
Recommendations are suggestions for considering a different approach, calculation method, 
parameter, requirement, or data to the project.  

The review committee commends members of the NSLS-II design team for the large amount 
of high-quality work done on this project and the informative presentations and discussions at 
the Review. 
 

3 Update on the committee’s 2007 recommendations 
In its final report of the review meeting in March 2007, the committee formulated 21 
recommendations to the NSLS-II design team. The status of the follow-up of these 
recommendations is given hereafter. 
 
Recommendation 1: The review committee concurs that the methodology used for preliminary 
calculations of bulk shielding, is appropriate and encourages the project to continue to 
compare the adequacy of the shielding thickness for the NSLS2 with other facilities, 
accounting for proper beam loss normalization. 
 
The NSLS-II design team has included in its accelerator shielding design a comparative study 
concerning the beam loss assumptions from different synchrotron radiation facilities. 
 
Recommendation 2: The project should maintain their access to a proper and current suite of 
Monte Carlo and analytical shielding codes. 
 
The NSLS-II design team has acquired the FLUKA Monte Carlo code and installed it on a PC 
with LINUX operating system. Currently shielding calculations are being performed with 
FLUKA and EGS4. 
 
Recommendation 3: Project should consider making such shielding an integral part of the 
ratchet wall design. Additionally, project should consider placing the front end safety 
shutter(s) immediately upstream of the port end wall. 
 
In the latest design of the forward ratchet wall, the NSLS-II design team has accounted for 
shielding for the forward directed bremsstrahlung and the use of shadow shields is limited to 
the front ends. 
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Recommendation 4: The vacuum conditioning times should be included in the shielding 
evaluations. The thicknesses for various components, especially the front end safety shutters, 
should be designed to handle periodically higher pressures. 
 
Pending. These points were re-discussed during the present review meeting (see §§ 5 and 8). 
 
Recommendation 5: Design of the penetrations and mazes must keep radiation levels outside 
these penetrations within acceptable limits. 
 
The NSLS-II design team has defined the design methods for the calculations for the mazes 
(see § 4). 
 
Recommendation 6: The committee recommends that the project perform parametric 
shielding studies exploring these parameters and be made fully aware of the impact of 
building into the design possible future upgrades. 
 
The NSLS-II design team has performed parametric studies of beam energy and current for 
shielding analysis. Based on this 3.0 GeV beam energy and 500 mA of beam current was 
chosen. Future upgrades will be evaluated. 
 
Recommendation 7: The committee suggests that the NSLS-II design team establish a single 
set of beam loss assumptions which represent the consensus of the groups involved at any 
time, and that this be summarized in a technical note or memo, then used as the basis for 
subsequent shielding analyses.  
 
The NSLS-II design team has developed a single set of beam loss assumptions, after 
discussions with the NSLS-II accelerator physicists. The latest shielding estimates are based 
on these beam loss assumptions. 
 
Recommendation 8: Additionally, we suggest that consideration be given in these beam loss 
estimates to contributions from routine accelerator physics machine studies.  
 
The NSLS-II design team is in the progress of specifying supplementary shielding at high loss 
points for injection rates higher than 1 injection / minute during the machine studies (see 
further discussion under § 5). 
 
Recommendation 9: The project should evaluate other schemes for placing beam loss points 
and apertures in well shielded areas, or provide local shielding for such components. Other 
concepts that reduce the radiation levels outside the shielding walls, such as ramping down 
beam energy in the booster synchrotron facility before dumping the beam should be explored. 
 
The NSLS-II design team has designed additional shielding for the high loss points in the 
injection region (septum and scrapers). The concept of ramping down the beam energy in the 
booster before dumping is considered. 
 
Recommendation 10: Given the high cost of gamma and neutron radiation monitors, project 
should consider establishing a neutron/gamma dose rate ratio analytically (for example 
Monte Carlo calculations) and experimentally, then measure dose rate from one radiation 
component in most similar locations.  
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Recommendation 11: The committee recommends that the project consider placing 
interlocked radiation monitors (gamma or neutron) for each unit storage ring cell, and 
interlocked radiation monitors for each insertion device beamline FOE. 
 
Considering that the neutron/gamma ratio is a function of shielding material and thickness 
which varies at various locations on the experimental floor and considering the fact that 
several other light sources use both neutron and gamma detectors, the NSLS-II design team 
has budgeted the purchase of 60 neutron and gamma monitors as interlocked safety devices. 
This includes the installation of 1 neutron / gamma unit per storage ring unit cell(see further 
discussion under § 5). 
 
Recommendation 12: The committee agrees that the means of stopping beam from entering an 
occupied area needs to be redundant. Furthermore, committee recommends that at least one 
method uses a physical beam blocking device. 
 
The NSLS-II design team plans to use physical devices as shutters to prevent beam from 
entering occupied areas. Each critical device will be redundantly monitored by independent 
chains with reach back systems to shut the beam (see further discussion under § 10). 
 
Recommendation 13: The committee applauds the efforts made to quantify the failure rates of 
critical components. The project should then follow the results from the failure analysis 
studies after further investigation of the analysis in light of the above comments. 
 
The NSLS-II design team has made substantial progress on this subject. See § 10. 
 
Recommendation 14: The committee recommends more simulations be performed to optimize 
the design (thickness, material) of beam blocking critical devices. 
 
The NSLS-II design team has carried out further Monte Carlo simulations for the thickness of 
the safety shutters and the results are written up as the NSLS-II note 033. See also § 8. 
 
Recommendation 15: The design basis for the access control system should be reviewed by a 
committee of experts. 
 
A review of the NSLS-II safety systems was conducted in August 2007. 
 
Recommendation 16: The committee recommends that estimations of the vacuum conditioning 
times are included in the shielding design reports to evaluate the impact on the dose rates 
outside the FOEs of insertion device beamlines. 
 
Progress on this issue is going on, see also § 8. 
 
Recommendation 17 The committee recognizes that the design of shielding for the beam lines 
is in early stages. More communication between shielding designers and beam line staff is 
encouraged.  
 
The NSLS-II design team has carried out the shielding calculations for the five sources of 
NSLS-II beamlines are and the results are written up for the review of the beam line staff. See 
discussion under § 8. 
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Recommendation 18: Synchrotron beam loss assumptions should be established by the design 
team and compared with other facilities.  
 
The NSLS-II design team has used optimised scatterers, to maximize scattering of 
synchrotron radiation, in the beamline design calculations. A comparison has been made with 
scatterers used in other facilities. 
 
Recommendation 19: The beam line synchrotron radiation shielding methodologies should be 
further developed and compared with methods used by other facilities. For example, effects 
such as Compton scattering from mirrors may impact shielding of downstream mono-
chromatic hutches. 
 
The NSLS-II design team has issued general guidelines for beamline shielding designs. For 
each specialized beamline configuration, further analysis will be performed. 
 
Recommendation 20: The committee recommends that the shielding design for the FOEs of 
insertion device beamlines takes into account the contribution of neutrons.  
 
The NSLS-II design team believes that if the storage ring straight section vacuum will be 
equal to or better than 10-9 torr, the bremsstrahlung produced neutrons will not be a radiation 
hazard in the beamlines. However Monte Carlo analysis will be done to verify this 
assumption. 
 
Recommendation 21: Systematic electron beam tracking studies should be performed at an 
early in the design to support the case for top-off safe operations. 
 
Progress is going on, see § 7. 
 

4 Shielding Objectives 
Comments 

• The results of the calculations for bulk shielding are based on semi-empirical and 
analytical calculations. These methods are similar to those used widely at other 
synchrotron radiation facilities and are known to be conservative. 

• The analytical calculations for the bulk shielding are completed with additional 
analytical and Monte Carlo calculations, e.g. for the design of critical devices, ducts 
and mazes etc. The committee applauds the efforts of the NSLS-II design team to 
carry out MC calculations using the Fluka code. 

Recommendations 

• The shielding design uses different design values for the accelerators (0.5 mRem/h, 5 
µSv/h) and for the beamlines (50 µRem/h, 0.5 µSv/h), based on the difference in 
occupancy factors. Due to the close proximity of experiments hutches with respect to 
the accelerator tunnel, the clear separation between these two areas will not always be 
obvious. The committee therefore suggests that the NSLS-II design team explicitly 
mentions in the shielding design report that the shielding calculations for the storage 
ring are conservative (assuming point losses instead of line beam losses, self shielding 
of magnets not taken into account, conservative values for the attenuation lengths 



NSLS-II Radiation Safety Workshop, 24-25/04/08 – Committee Report 

Page 8 of 19 

used) and that, under normal operational conditions, one can expect that outside the 
storage ring tunnel the radiation levels should not exceed 50 µrem/h (0.5 µSv/h). 

• The NSLS-II design team should clarify the Maximum Credible Incident (MCI) limits 
per incident and per year. The committee invites the NSLS-II design team to develop a 
list of MCI scenarios. 

 

5 Beam loss assumptions and shielding design for 
accelerators 

Comments 

• The committee appreciates that the beam loss assumptions used for the accelerator 
shielding design are defined in the “Final Design Parameters and Beam Loss 
Assumptions for Shielding Calculations of Accelerators Enclosures” radiological 
design document, jointly approved by the NSLS-II accelerator physicists and shielding 
design team. 

• The committee believes that the shielding design is reasonable, comparable to other 
facilities.  

• The values of the wall thicknesses in the summarizing table for the storage ring bulk 
shielding estimates suggest that the ratchet wall is thinner than the corresponding side 
wall. The presence of lead shadow shielding additional to the 137 cm of concrete of 
the ratchet wall should be clearly mentioned. 

• The committee believes that the provision of a separation wall between the linac 
tunnel and the 2 beam stops and / or embedding these beam stops in the wall between 
the linac and booster tunnel would be beneficial to deal with the problems of 
activation of these beam stops and would make the design of the access chicane at the 
high energy side of the linac easier. 

Recommendations 

• The beam loss assumptions evaluate local losses on any of the limiting apertures 
outside the injection area as maximum 6 % of the total losses. The committee has 
some concerns that the 6 % local point losses on any of these limiting apertures may 
be underestimated, taking into account the experience at other facilities, in particular 
ESRF. The committee recommends that the NSLS-II design team consider a larger 
localized loss for the shielding calculations, coupled with a more realistic source 
distribution, such as a line source of limited length, and establish how that alters their 
design.. 

• The NSLS-II design team should define a clear shielding strategy for the fast injection 
operation (15 nC/s). Several strategies could be envisaged, e.g. increasing local 
shielding around suspected high-loss points in the storage ring, limitation on the 
maximum allowed injected charge in the storage ring for a given time interval, use of 
judiciously placed radiation monitors, interlocked to the PPS on integrated dose. The 
finally adopted strategy could combine more than one of the above solutions. The 
committee suggests that the NSLS-II design team takes account for the conservatism 
of the analytical shielding model for point losses (see annex 4). 

• The NSLS-II design team should provide more detail on the booster shielding design, 
concerning the following points: 
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- Shielding for the 50 % losses (at 200 MeV) at the injection septum. 
- Shielding for radiation at forward angles throughout the booster. 
- Shielding of the beam stop at the booster extraction area. 

• The NSLS-II design team needs to complete the evaluation of all personnel labyrinths 
and machine penetrations. 

 

6 Top-off operation 
Comments 

• The committee welcomes the efforts of the NSLS-II design team to take into account, 
at this stage of the project, the experience of other laboratories. 

Recommendations 

• The committee recommends the NSLS-II design team to give preference to the use of 
fixed apertures over the use of active interlocks to guarantee that no electron beam 
can be directed into a beamline. 

• The committee recommends the NSLS-II design team to critically look at the 
contribution of non-gas bremsstrahlung under normal beam loss conditions and its 
possible impact on the shielding of FOEs. 

 

7 Overview of the NSLS-II beamlines 
Comments 

• The committee strongly encourages the NSLS-II design team to foresee, whenever 
possible, a gap between FOE and experiments stations to create alternative egress 
routes. The absence of such gaps on a number of beamlines at the ESRF has 
definitely complicated the definition of fire escape routes in the ESRF experimental 
hall, which has a similar layout as the future NSLS-II experimental hall. 

 

8 Beamline Shielding Design 
Comments 

• The committee takes note of the fact that the beamline shielding for gas-
bremsstrahlung uses an average pressure of 1ntorr in the straight section and that this 
value is compatible with the vacuum design study carried out for the storage ring. The 
committee feels that the issue of vacuum conditioning times should be more explicitly 
addressed in the shielding design report. 

• The gas bremsstrahlung calculations carried out so far use a semi-empirical 
expression for the gas-bremsstrahlung source term. The committee suggests that the 
NLSL-II design team carries out complementary calculations using the exact gas-
bremsstrahlung differential fluence for a realistic residual gas composition 

Recommendations 
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• The committee recommends the NSLS-II design team to investigate in detail the fact 
that the 1 ntorr assumption in the beamline shielding design will provide enough 
budget for shielding of non-gas bremsstrahlung (during top-off injection and during 
stored beam decay). 

• The committee recommends that the NSLS-II design team conducts further 
calculations to ensure that the front end safety shutters will not be the machine 
component that defines the maximum straight section pressure for which the ring is 
allowed to operate. 

• The NSLS-II design team has assumed only air scatter for the shielding design of 
transport sections of beamlines between POE and Mono hutches. Under this design 
approach the consequence of the synchrotron beam scattering off a solid object 
(vacuum valve, diagnostic paddle, flange etc.) is orders of magnitude higher. The 
shielding design will therefore rely completely on synchrotron ray traces and strict 
configuration control for these sections of beampipe. The committee recommends the 
NSLS-II design team to further develop this point. If the present design philosophy is 
maintained, further simulations should be made, and the scenario of the accidental 
interception by a solid object of the synchrotron radiation beam inside a beampipe 
section should be included in the list of MCI scenarios. 

 

9 Beam Containment System 
Comments 

• The committee acknowledges the project efforts in considering a system to monitor 
the function of some of the sensors and/or detect the conditions that could lead to 
higher radiation levels than expected outside the shielded enclosure. 

• Some current monitors have been identified as sensors that could report through this 
system. Top-off studies could identify other sensors. 

Recommendations 

• The NSLS-II design team needs to establish guidelines for redundancy, shut-off paths 
and shut-off levels (sensitivity / accuracy, time-response), reliability and availability, 
and recovery from trips. These guidelines should be based on the dose consequences 
of errant conditions and could be less severe than the PPS faults. 

• The committee invites the NSLS-II design team to decide soon what devices 
(radiation monitors, current monitors, magnet power supplies, …) will be interlocked. 

 

10 Critical Devices 
Comments 

• The committee acknowledges the important progress the NSLS-II design team has 
made to improve the reliability of the shutters: 

o Water cooling of the photon absorber interlocked to PPS. 

o Addition of an independent path to detect the position of the shutter, interlocked to 
the PPS. 
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Recommendations 

• The NSLS-II design team should study the use of the photon absorber as an 
independent PPS shutter. The committee also encourages the investigation of the use 
of in-hutch radiation monitors. The committee however has serious doubts that the use 
of such interlocked radiation monitors inside monochromatic hutches would be 
feasible. 

• The committee recommends that the NSLS-II design team leaves contingency space 
in the beam transport for redundant beam termination devices until the issue of 
redundancy is sufficiently resolved. 
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Annex 1 

 
Agenda 

 
 
 
Thursday, April 24 
 
0830 – 8:45 Welcome and Introduction Dierker/Casey 
   
0845 – 9:15 Shielding Objectives for NSLS2  Casey 
   
0915 - 1000 Overview of Injection and Storage Ring Willeke 
   
1000- 1015 Coffee Break  
   
1015 - 1100 Beam Loss Assumptions and Shielding Design Job 
   
1100 – 1130  Top-off Safety  Krinsky 
   
1200 – 0100  Lunch  
   
0100-  0130 Beam Containment Systems Kramer 
   
0130 – 0215 Overview of NSLS-II Beam lines Broadbent 
   
0215 – 0300 Beamline Shielding Design Job 
   
0300 – 0315  Coffee Break  
   
0315 - 0400 Critical Devices  Casey 
   
0400 – 0500  committee Discussion  
   
0530 Dinner   
   
Friday, April 25  
   
0830 – 0900 Personnel Safety Systems Buda 
   
0900 - 1000 Follow-up on topics as requested by Review Team  
   
1000 – 1015  Coffee Break  
   
1015 – 1200  committee Session  
   
12:00 – 1:00 Lunch  
    
0100 – 0200 Close Out NSLS-II Management 

& Staff 
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Annex 2 
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Annex 3 
 

Charge to the committee 
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Annex 4 
 

Comparison between the storage ring shielding for normal top-off operation (15 nC/min 
injection) and the storage ring shielding for fast injection (15 nC/s) operation. 

 
The present annex tries to give a comparison between the shielding requirements for the 
NSLS-II storage ring for normal top-off operation (15 nC/min injection), which will be the 
dominant mode of operation at NSLS-II, and for fast injection (15 nC/s) operation, which will 
be used during commissioning, accelerator R&D studies and for cold start injections. 
 
The shielding model parameters used for this comparison are those used the radiological 
design document BNL-79774-2008-CP, “Shielding requirements for NSLS-II”, P.K. Job and 
W.R. Casey, January 2008: 
 
Dose equivalent factors at 90 degrees (µSv.m2/J) 
Bremsstrahlung 13.9 
giant resonance neutrons 2.7 
high energy neutrons 0.43 

 
 
Radiation attenuation length of concrete (g/cm2) 
Bremsstrahlung 49 
giant-resonance neutrons 40 
high energy neutrons (>100 MeV) 115 

 
 
We calculate the effective dose rates at contact of the storage ring outer side wall, with a 
thickness of 101 cm of ordinary concrete, placed at 1 meter from the beam axis. 
 
I. Normal top-off operation 
 
Beam loss assumption:  
4.5 % local loss of 14 nC/min injected (= 31.5 mW local loss) 
 
The shielding model gives the following exposure outside the shield wall: 
 
Effective dose rate outside wall (µSv/h) 
Bremsstrahlung 3.07 
giant-resonance neutrons 0.20 
high energy neutrons 1.53 
Total 4.81 

 
Experience at other synchrotron radiation facilities, in particular at the ESRF, has shown that 
the analytical model, which assumes a thick target point loss configuration, is conservative, 
essentially due to the fact that the real losses will not be point losses but will be distributed 
over a few meters, depending on the details of the storage ring lattice. At ESRF, the 
overestimation of the analytical model compared to measured dose rates has been evaluated 
as: 

• Bremsstrahlung: factor 20 
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• Neutrons: factor 10 
 
The NSLS-II storage ring will be similar to the ESRF storage ring. Taking account for the 
same overestimation of the analytical model, the following more realistic dose rates can be 
expected (for a 31.5 mW local loss): 
 
Effective dose rate outside wall (µSv/h) 
Bremsstrahlung 0.15 
giant-resonance neutrons 0.02 
high energy neutrons 0.15 
Total 0.33 

 
This result shows that the expected dose rate outside the storage ring shield wall for a 7 % 
local loss during normal top-off operation will be of the order of 0.5 µSv/h (50 µRem/h). 
 
II. Fast injection operation 
 
Beam loss assumption:  
0.07 % local loss of 15 nC/s injected (= 31.5 mW local loss) 
 
The shielding model gives the following exposure outside the shield wall: 
 
Effective dose rate outside wall (µSv/h) 
Bremsstrahlung 3.07 
giant-resonance neutrons 0.20 
High energy neutrons 1.53 
Total 4.81 

 
 
Taking account for the same overestimation of the analytical model, the following more 
realistic dose rates can be expected (for a 31.5 mW local loss): 
 
Effective dose rate outside wall (µSv/h) 
Bremsstrahlung 0.15 
giant-resonance neutrons 0.02 
High energy neutrons 0.15 
Total 0.33 

 
 
This result shows that the expected dose rate outside the storage ring shield wall for a 1.1 ‰ 
local loss during fast injection mode of operation will be of the order of 0.5 µSv/h (50 
µRem/h), or .5 µSv/h (0.5 mRem/h),  
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Annex 5 
List of Recommendations 

 

1. The shielding design uses different design values for the accelerators (0.5 mRem/h, 5 
µSv/h) and for the beamlines (50 µRem/h, 0.5 µSv/h), based on the difference in 
occupancy factors. Due to the close proximity of experiments hutches with respect to the 
accelerator tunnel, the clear separation between these two areas will not always be 
obvious. The committee thereore suggests that the NSLS-II design team explicitly 
mentions in the shielding design report that the shielding calculations for the storage ring 
are conservative (assuming point losses instead of line beam losses, self shielding of 
magnets not taken into account, conservative values for the attenuation lengths used) and 
that, under normal operational conditions, one can expect that outside the storage ring 
tunnel the radiation levels should not exceed 50 µrem/h (0.5 µSv/h). 

2. The NSLS-II design team should clarify the Maximum Credible Incident (MCI) limits per 
incident and per year. The committee invites the NSLS-II design team to develop a list of 
MCI scenarios. 

3. The beam loss assumptions evaluate local losses on any of the limiting apertures outside 
the injection area as maximum 6 % of the total losses. The committee has some concerns 
that the 6 % local point losses on any of these limiting apertures may be underestimated, 
taking into account the experience at other facilities, in particular ESRF. The committee 
recommends that the NSLS-II design team consider a larger localized loss for the 
shielding calculations, coupled with a more realistic source distribution, such as a line 
source of limited length, and establish how that alters their design. 

4. The NSLS-II design team should define a clear shielding strategy for the fast injection 
operation (15 nC/s). Several strategies could be envisaged, e.g. increasing local shielding 
around suspected high-loss points in the storage ring, limitation on the maximum allowed 
injected charge in the storage ring for a given time interval, use of judiciously placed 
radiation monitors, interlocked to the PPS on integrated dose. The finally adopted strategy 
could combine more than one of the above solutions. The committee suggests that the 
NSLS-II design team takes account for the conservatism of the analytical shielding model 
for point losses (see annex 4). 

5. The NSLS-II design team should provide more detail on the booster shielding design, 
concerning the following points: 

• Shielding for the 50 % losses (at 200 MeV) at the injection septum. 
• Shielding for radiation at forward angles throughout the booster. 
• Shielding of the beam stop at the booster extraction area. 

• The NSLS-II design team needs to complete the evaluation of all personnel labyrinths 
and machine penetrations. 

6. The committee recommends the NSLS-II design team to give preference to the use of 
fixed apertures over the use of active interlocks to guarantee that no electron beam can be 
directed into a beamline. 

7. The committee recommends the NSLS-II design team to critically look at the contribution 
of non-gas bremsstrahlung under normal beam loss conditions and its possible impact on 
the shielding of FOEs. 
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8. The committee recommends the NSLS-II design team to investigate in detail the fact that 
the 1 ntorr assumption in the beamline shielding design will provide enough budget for 
shielding of non-gas bremsstrahlung (during top-off injection and during stored beam 
decay). 

9. The committee recommends that the NSLS-II design team conducts further calculations to 
ensure that the front end safety shutters will not be the machine component that defines 
the maximum straight section pressure for which the ring is allowed to operate. 

10. The NSLS-II design team has assumed only air scatter for the shielding design of 
transport sections of beamlines between POE and Mono hutches. Under this design 
approach the consequence of the synchrotron beam scattering off a solid object (vacuum 
valve, diagnostic paddle, flange etc.) is orders of magnitude higher. The shielding design 
will therefore rely completely on synchrotron ray traces and strict configuration control 
for these sections of beampipe. The committee recommends the NSLS-II design team to 
further develop this point. If the present design philosophy is maintained, further 
simulations should be made, and the scenario of the accidental interception by a solid 
object of the synchrotron radiation beam inside a beampipe section should be included in 
the list of MCI scenarios. 

11. The NSLS-II design team needs to establish guidelines for redundancy, shut-off paths and 
shut-off levels (sensitivity / accuracy, time-response), reliability and availability, and 
recovery from trips. These guidelines should be based on the dose consequences of errant 
conditions and could be less severe than the PPS faults. 

12. The committee invites the NSLS-II design team to decide soon what devices (radiation 
monitors, current monitors, magnet power supplies, …) will be interlocked. 

13. The committee invites the NSLS-II design team to decide soon what devices (radiation 
monitors, current monitors, magnet power supplies, …) will be interlocked. 

14. The NSLS-II design team should study the use of the photon absorber as an independent 
PPS shutter. The committee also encourages the investigation of the use of in-hutch 
radiation monitors. The committee however has serious doubts that the use of interlocked 
radiation monitors inside monochromatic hutches would be feasible. 

15. The committee recommends that the NSLS-II design team leaves contingency space in the 
beam transport for redundant beam termination devices until the issue of redundancy is 
sufficiently resolved. 

 



NSLS II Meeting May 5-7, 2008. 
 
Public Summary: 
 
The NSLS II EFAC met for a marathon 2-day session starting on May 5 and 
running through May 7. Early on, the EFAC met Qun Shen, who will be shortly 
becoming NSLS-II Division Director for Experimental Facilities. The EFAC 
congratulates Qun and the NSLS for this outstanding addition, and outgoing 
Division Director John Hill, for the tremendous job he has done. We also 
congratulate NSLS-II on the addition of Andy Broadbent as Beamline Manager, 
and on other recent hires. We hope that this progress in hiring much needed 
staff will continue apace. 
 
The EFAC was pleased to hear about the recent NIH Panel Meeting, convened 
to advise NIH on the capabilities and capacity needed for life sciences 
research at NSLS-II. We continue to urge that NSLS-II management work with 
NIH and the user community to ensure that life sciences beamlines in 
general and macromolecular crystallography in particular, be operational 
from day 1 of NSLS-II operations. 
 
We also heard presentations concerning several Planning Workshops that have 
been held at Brookhaven over the last several months and presentations 
concerning NSLS-II Strategic Planning. The EFAC strongly endorses the 
creation of a strategic plan for NSLS-II and the proposed roadmap for 
achieving a strategic plan. Such a plan should build upon the strengths of 
scientific programs, already thriving at the NSLS, while responding to new 
opportunities made possible by the remarkable properties of the NSLS-II 
source, now and in the future. 
 
Many of the Planning Workshops actively considered and responded to calls 
to explicitly include the properties of the NSLS-II in their vision for 
future science. Thus, much useful groundwork has already been carried out 
to provide input for this planning process. In addition, the recent NSLS 
review and the attendant beamline tenure reviews actively considered the 
scientific future of the relevant communities. Thus, a base for an 
effective planning process is firmly in place and all of the above 
information should be incorporated into the NSLS-II Strategic Plan. 
 
Although we endorse, in principle, the notion that the NSLS II will call 
for LOIs against the strategic plan, the strategic plan and the LOI process 
should be flexible enough to be receptive both to new ideas and stakeholder 
(community, sponsor, and staff) input via the BAT/LOI and funding 
processes. Thus, the strategic plan should be a “living” document. 
 
Beyond specifying NSLS-II beamlines and programs, the creation of an NSLS-
II Strategic Plan must also provide a vision of how to connect NSLS-II 
programs and staff to NSLS programs and staff, i.e. it must address the 
NSLS-to-NSLS-II transition process, in a thoughtful and transparent 
fashion. The creation of such a plan will be a lot of work, but there are a 
lot of stakeholders, who should be willing to share the load! The EFAC 
requests to and looks forward to hearing more on this topic at our next 
meeting.  
 
A general concern/question to emerge in EFAC discussions of several of the 
proposed beamlines (see below)  is under what circumstances is it 
appropriate for NSLS-2 to construct and operate beamlines for particular 
special interest groups.  This deserves detailed consideration and 
discussion, especially for beamlines that are not build with BES funds, 
because, while it may be that funding most naturally flows from a 
particular agency to do particular science, a basic tenet of the way US 



synchrotrons operate -- NSLS II included -- is to provide open access on a 
peer-reviewed, open-assess, proposal-by-proposal basis.  
 
The majority of the EFAC’s time was devoted to hearing about and 
deliberating about a total of 11 Letters of Interest (LOIs), received by 
NSLS-II, authored by 11 prospective Beamline Advisory Teams (BATs). Seven 
LOIs concerned beamlines that are each a candidate to be constructed as one 
of the 6 NSLS II Project beamlines. The 4 additional LOIs were for 
beamlines, and suites of beamlines, that will require funding beyond the 
NSLS-II Project. The candidate project beamlines were also subject to mail 
review.  
 
The criteria upon which the EFAC, judged each LOI were as follows:  
    (1) Excellence of scientific case and engagement of the user community 
in its articulation. 

(2) Best-in-class performance, with characteristics well matched to 
the NSLS-II source (meets or exceeds relevant world-wide benchmarks, 
based on realistic simulations). 

(3) Technical feasibility of reaching scientific objectives. 
(4) Compatibility with overall scientific strategic vision for 

utilization of NSLS-II. 
(5) Quality of team. 

 
The EFAC commends all of the BATs for the high quality of both their 
written LOIs and their in-person presentations to the EFAC. The EFAC’s 
specific comments about each LOI/BAT have been communicated to NSLS-II 
management, and to the BAT in question, but should not be made public. In 
the interests of transparency, we urge that future calls for LOIs occur on 
a regular schedule and, in order to keep the EFAC’s load manageable, on a 
first-come, first-served basis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Key recommendations for NSLS II Management: 
 
NSLS-II should ensure that the Nanoprobe BAT should engage in additional 
outreach to and possibly recruitment from the scientific community in order 
to better exploit the fluorescence capabilities of the proposed beamline. 
 
For the XAS beamline, we recommend that the NSLS-II team should further 
assist the BAT in considering other wiggler designs that would address the 
limited energy range and heat load issues raised in the review. The EFAC 
recommends that the XAS BAT should add membership from “field leaders” 
having experience in XAFS on insertion device beamlines, including 
undulators. The BAT should also revisit whether alternate – more modern -- 
detector approaches would be beneficial. 
 
With regard to the IXS beamline, we recommend that NSLS II management 
ensure (1) that every effort be made to test critical optical components on 
a time scale compatible with the beamline design decisions and, (2) that 
decisions about how to proceed with this beamline be delayed until those 
optics have been tested.  We recommend that count-rate estimates be made in 
some expected experimental conditions, including, for definitiveness, ideal 
calculated optical throughput and energy resolution, the effect of sample 
thickness/transmission/environment, and desired momentum resolution. 
 
More generally, mirror optics remain a critical issue for almost ALL of the 
NSLS-II facility beamlines, and surely will be critical for other beamlines 
too. The EFAC would like to hear of a strategy for addressing this issue at 
its next meeting.  Unless such a program to address this issue is initiated 
immediately, the NSLS-II will not be able to utilize with proper efficiency 
the high brilliance of the source at the start of operations. 
 
More detailed reviews of the beamlines for NSLS-II management and the 
beamline in question follow. 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LOI #1:  Nanoprobe Beamline 
 
Summary  scores (Scale with 10 being the highest.) 
 
Excellence of scientific case and engagement of user 
community in its articulation 
 

7.3 

Best-in-class performance, with characteristics well 
matched to the NSLS-II source 
 

8.9 

Technical feasibility of reaching scientific 
objectives 
 

5.0 

Compatibility with overall scientific strategic 
vision for utilization of  NSLS-II 
 

9.9 

Quality of team 
 

6.5 

 
Overview: The letter of intent for a Hard X-ray Nanoprobe describes the 
scientific case and strategy to develop a one-of-a-kind hard x-ray 
monochromatic nanoprobe on the NSLSII. The NSLSII offers three important 
advantages for pushing the state-of-the-art: (1) the small and stable beam 
size will minimize the complexity of the optics to achieve a small beam, 
(2) the high brilliance will allow for useful flux in the emittance focused 
on the sample, and (3) the new facility offers flexibility with respect to 
beamline length and layout. The scientific case is built primarily around a 
fluorescence capability where x-rays are capable of single atom sensitivity 
with lowest possible damage. Example applications are presented in 
materials sciences, environmental sciences, biology and chemistry/catalysis 
although the letter of intent did not make clear what new information will 
be obtained with a 30 keV 1 nm probe that penetrates millimeters into some 
samples. We speculate that elemental mapping of suitably prepared (possibly 
sectioned) samples is envisioned, but without complimentary imaging by 
other methods this information will be difficult to interpret. The oral 
presentation stressed the important diffraction capabilities with a 1 nm 
probe and showed very interesting results from both theoretical simulations 
of strained semiconductor materials and early measurements from the 30 nm 
probe at the APS.  
 



Reviews: The reviews for the nanoprobe were supportive with an 
understandable range of observations. In general the referees believe that 
the scientific case is strong for a nanoprobe, although one reviewer 
recommended strengthening the scientific case and another referee 
recommended engaging a larger - more science-oriented - community. The 
reviewers also generally believed that the device is well aligned to the 
NSLS II’s unique source properties, and that the technical challenges are 
significant but understood. Referee 3 pointed out that full-field imaging 
and scanning probe microscopy are mutually incompatible. Referees 3 and 4 
both point out that the LOI lacks technical details especially for the 
optics R&D, which need to be integrated into the planning.  
 
EFAC observations: 
Scientific case. The scientific case for a hard x-ray nanoprobe appears to 
be understated and additional outreach to the scientific community is 
recommended. In materials science in particular, the role of trace element 
segregation at grain boundaries is key to understanding the behavior of 
many materials. A 1 nm fluorescence nanoprobe offers the promise of 
evaluating not only trace-element density, but also the oxidation state and 
potentially the local co-ordination and how that changes from bulk to 
interface elements. This would be completely new information and could 
additionally be done for different grain boundary types and studied in-situ 
during straining, or other applied fields. Similar information can be 
determined for other interfaces including artificially layered structures, 
dislocations and void surfaces. In addition, the presence of even a single 
impurity atom can have a major impact on the properties of very small 
objects. Indeed, the ability to detect single atoms in nanostructures also 
offers important opportunities to study device behavior with and without 
trace element atoms. This new class of experiments will require co-
ordination with other materials property probes-for example conductivity. 
Again, early contact is recommended with semiconductor scientists with a 
need to understand the influence of single or small numbers of atoms on 
nanostructured devices.  
 
The role of nanodiffraction is not clear. This is a lower priority for this 
beamline, but the oral presentation concentrated on nanodiffraction 
opportunities and challenges. In general the software for nanodiffraction 
at 1 nm is complicated by coherence, does not exist and is somewhat model 
dependent. Here, experience with nanodiffraction on the APS nanoprobe will 
provide useful guidance, but the fluorescence probe should not be 
compromised to accommodate nanodiffraction on this instrument. 
 
Design. The nanoprobe design in the LOI references the CD2 design with a 
single change of a double flat mirror instead of a single flat deflecting 
mirror. The design is based on the use of chromatic multilayer Laue lenses 
and/or kinoform optics. Both approaches are theoretically capable of 
achieving ~1nm beams, but are technically challenging and have not been 
demonstrated.  Other challenges include vibration and temperature control 
both of which will directly impact either the useable beam size or the 
class of experiments that can be done. The BAT team is well aware of these 
challenges and has credible-although not well-defined strategies for 
addressing these issues. A special concern is the ability to tune energy 
with the envisioned chromatic ultra-short depth-of-field optics. Here the 
experience of the APS nanoprobe will provide useful guidance, and members 
of the APS nanoprobe staff are on the BAT team. It is important for these 
BAT members to interact closely with the beamline design team. One 
compelling advantage of this beamline is that any beam below 10 nm will be 
best in class with important applications and it seems certain that beams 
below 10 nm are achievable. 
 



Team. The EFAC presentation was given by Cev Noyan, who provides leadership 
for nanodiffraction research, but who is not well aligned with the more 
central fluorescence emphasis of the beamline. Someone familiar with the 
technical and scientific challenges of a fluorescence nanoprobe would  
perhaps have been preferred spokesperson for the presentation to the EFAC. 
The remainder of the team is aligned to the construction mission of the 
nanoprobe, but a more science-centric BAT component will help clarify the 
end-station design and help identify critical ancillary instrumentation 
that can dramatically impact the productivity of the beamline. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LOI #2:  0.1 meV IXS Beamline 
 
Summary  scores 
 
Excellence of scientific case and engagement of user 
community in its articulation 
 

8.2 

Best-in-class performance, with characteristics well 
matched to the NSLS-II source 
 

7.5 

Technical feasibility of reaching scientific 
objectives 
 

3.6 

Compatibility with overall scientific strategic 
vision for utilization of  NSLS-II 
 

9.5 

Quality of team 
 

8.2 

 
 
The 0.1 meV resolution IXS beamline has a strong scientific case matched by 
what the EFAC judges to be the most serious technical challenges faced by 
any of the beamlines presented.  On the scientific side, the high-
resolution studies of the behavior of disordered materials at small 
momentum transfer show great promise, as do some of the other areas 



discussed in the proposal.  Concerns were raised about radiation damage 
complicating investigation of oriented biological systems, and difficulties 
associated with working at relatively low energies were duly noted.  Over-
all, we emphasize that the 0.1 meV resolution, especially with a 
potentially sharp resolution function, would move IXS into a new and un-
matched regime. 
 
The promise of the scientific case, however, is matched by concerns about 
technical feasibility.  The optics remain largely untested in every 
essential particular, and it is possible that they could fail in such a way 
so that the planned beamline might not even be competitive with presently 
available facilities.  This is a significantly different situation than at 
other beamlines, which, even if they do not immediately achieve their 
nominal design goals, will probably be “best in class”, highly-sought-after 
instruments.  The proposed optical scheme for the IXS beamline is 
dangerously lacking in experimental verification. 
 
In this context, the decision not to pursue our previous recommendation for 
a medium (~50 meV) resolution setup, being both technically feasible, and 
scientifically extremely interesting, is regarded with some concern.  While 
we understand management’s desire to make the 50 meV instrument at a 
separate beamline, and indeed suspect it might be relatively easy to get 
funding for that instrument, this adds to the danger associated with a 
completely untested setup at the present IXS beamline. 
 
We recommend (1) that every effort be made to test critical optical 
components on a time scale compatible with the beamline design decisions 
and, (2) that decisions about how to proceed with this beamline be delayed 
until those optics have been tested.  We suggest that count-rate estimates 
be made in some expected experimental conditions, including, for 
definitiveness, ideal calculated optical throughput and energy resolution, 
the effect of sample thickness/transmission/environment, and desired 
momentum resolution.  As for testing the optics, while finally this will 
require a third generation source, the work to implement first tests at 
NSLS seems a step in the right direction.  NSLS-II should consider making a 
semi-permanent installation at NSLS to do this. 
 
Finally, having looked at the present beamline design, we make the 
following comments:  (1) the “comb-crystal” sounds relatively hard, (2) the 
1 meV followed by channel-cut to 0.1 meV sounded relatively promising, (3) 
the step from a “CDW” backscattering scheme to a “CDDW” in-line scheme 
seems a technically difficult one, with large impact on BL design, and 
should be tested relatively soon, and, (4) some scheme for simultaneous 
collection of several momentum transfers (e.g. using an area detector, as 
suggested by Baron for the February meeting) should be considered. 
LOI #3 EXAFS beamline. 
Summary  scores 
 
Excellence of scientific case and engagement of user 
community in its articulation 
 

5.9 

Best-in-class performance, with characteristics well 
matched to the NSLS-II source 
 

4.1 

Technical feasibility of reaching scientific 
objectives 
 

5.4 

Compatibility with overall scientific strategic 
vision for utilization of  NSLS-II 
 

5.1 

Quality of team 6.3 



 
 
XAS has always been an important component of the NSLS, and it is important 
that the community has access to a high quality beamline. The high flux of 
a damping wiggler beamline will enable a wide variety of important 
experiments and should have no difficulties in attracting high quality 
experiments. The damping wiggler LOI had an excellent scientific case and 
has engaged the community in the development of its proposal. The LOI as 
written has the possibility to provide the highest flux photon source for 
x-ray absorption fine structure over a range of energies. 
 
The damping wiggler has advantages and disadvantages as a source. The 
broadband nature of the source is ideal for XAFS experiments. By way of 
contrast, the high coherence of an undulator, which could be considered as 
an alternative, can cause problems for XAFS. Phase contrast artifacts in 
the beam intensity distribution can change with energy, giving rise to 
problematic backgrounds. These can be mitigated by careful polishing of 
crystal optics and any windows in the beam, but remain a concern. Also 
sample defects can conspire with the undulator coherence to magnify 
“glitches” that cannot be divided out. In addition, the width of the 
undulator harmonic at fixed gap is insufficient on the 3 GeV ring to 
complete an XAFS scan of sufficient wave-vector (12-15 reciprocal angstroms 
would be desirable). 
 
The use of a damping wiggler for sub-mm focused experiments is justified. 
When focusing to the micron level is desired, an undulator has major 
advantages in brilliance (several orders of magnitude for all useful 
energies). Therefore, the case for the KB mirror based microprobe branch 
line is not strong. 
 
A major issue for high flux XAFS beamlines is detectors capable of making 
use of the entire available signal. This was touched on only briefly in the 
LOI referring to the BNL multi-element detector development and a new type 
of bent Laue detector. These detectors (crystal analyzers) have been around 
for some time, have not really taken off, and will require insertion and 
removal with attendant re-calibration as different elements are analyzed. 
What are really needed are multi-element high-count rate detectors with 
good total solid angle. CLS is negotiating with Canberra for a 100-element 
Ge detector; this could have been an initial alternative. The BAT 
considered the use of integrating detectors as a good match to the 
beamline’s high flux characteristics; this is over 30-year-old technology 
and needs to be rethought. 
 
A further weakness was related to the choice of wiggler. The committee had 
concerns related to heat load of over 2.4 kW on the front-end mirror and 
the filtering strategy, which restricted the energy range. Although the BAT 
contended that colleagues at SSRL had solved problems relate to heat loads 
of this level, the committee had concerns that the mirror slope errors were 
assumed to be 1 microradian or less. Perhaps a variable angle mirror to 
deflect power out of the beam could be considered.  Also, the NSLS-2 should 
assist the BAT in considering other wiggler designs that would address the 
energy range and heat load issues raised in the review. The BAT should also 
consider adding membership from “field leaders” having experience in XAFS 
on insertion device beamlines. 
 
 
 
LOI #4 Powder diffraction damping wiggler beamline (PING) 
Summary  scores 
 
Excellence of scientific case and engagement of user 6.7 



community in its articulation 
 
Best-in-class performance, with characteristics well 
matched to the NSLS-II source 
 

3.8 

Technical feasibility of reaching scientific 
objectives 
 

8.1 

Compatibility with overall scientific strategic 
vision for utilization of  NSLS-II 
 

5.0 

Quality of team 
 

7.2 

 
 
Introductory comments: 
The proposed beamlines will use high-energy hard X-rays for real- and 
reciprocal-space diffraction studies of the structure of materials 
including powders, single crystals, nano-materials and heterogenous 
samples. Users will exploit these new facilities to pursue scientific 
projects related to complexity, heterogeneity, size and defects of the 
structures of interest in a diverse array of special conditions and 
environments.  The high flux and efficient detection of the hard X-ray 
source of the NSLS-II will allow small sample volumes to be probed, and 
time-resolved measurements and high-throughput studies to be carried out.  
The proposed beamlines are part of a proposed longer term development of 
Materials Diffractions Suites (MaDiS) at NSLS and NSLS-II, which the BAT 
plans to pursue over the next few years;  these plans are articulated in a 
White Paper prepared by John Parise and the BAT for PING in March 2008 and 
distributed to the EFAC. 
 
In addition to the original LOI, the BAT presenters provided additional 
information in their oral presentations on May 6, 2006 and distributed 
printed copies of the PowerPoint talks of Simon Billinge, John Parise, and 
Andrew Broadbent (NSLS-II staff).  Four reviewers commented on the proposed 
LOI, and the BAT prepared and presented detailed responses/rebuttals to the 
comments of the reviewers.  All this documentation should be included as 
part of the total dossier for this LOI for PING.  In the comments which 
follow, we have not attempted to review or summarize all these materials. 
 
Excellence of Scientific Case and Engagement of the User Community 
The science proposed is exciting, interesting and varied, covering four 
focus areas:  
 
Complexity on the nanoscale  
Extreme environments  
Time-resolved studies  
Total structure studies.  
 
The BAT will utilize hard X-rays and PDF techniques to examine the behavior 
of materials under extreme conditions of pressure, temperature, magnetic 
field, etc. 
 
Their approach is based on the premise that no single technique is adequate 
to provide all the needed information, and that complimentary techniques 
must be utilized to fully characterize materials. While this broad approach 
poses the potential for lack of focus of the BAT efforts, it offers the 
prospect of exploiting the virtues of many beamlines at the NSLS-II, 
including but not limited to those proposed as part of PING.  Concerns were 
raised by the EFAC about this “holistic” approach and the ability of a 
single BAT to oversee such a broad spectrum of activities as planned in the 



MaDiS program. We also have concerns about the modes by which the NSLS-II 
will support such a broad spectrum of activities.  
 
The BAT members have engaged the potential user community extensively in 
their planning process; to wit: 
July 2007 Workshop  
January 17-18, 2008 Workshop on “Materials Science and Engineering.” 
Email and other communications with the extended community. 
See lists of individuals who responded with specific ideas for the new 
beamlines in Appendix II of the LOI. 
 
The EFAC is uncertain about  the relationship of the BAT proposing PING to 
that proposing the High-Pressure, High-Energy X-ray Beamline [HiPHEX]. We 
recommend that  these two communities engage in cooperative discussions if 
such discussions are not already underway. 
 
Best-in-Class Performance, with characteristics well-matched to the NSLS-II 
source 
The BAT proposes to exploit the features of the damping wiggler sources at 
NSLS-II to provide hard X-rays for high-resolution powder diffractions 
studies and pair-distribution function (PDF) experiments.  Whether these 
needs match the NSLS-II source is a matter of debate among reviewers, 
members of EFAC and the BAT members. 
According to reviewer #1: 
“There is no comparable facility in the U. S. for high-resolution 
diffraction measurements in the >40 keV range.” 
According to reviewer #3: 
“…The exceptional emittance of the NSLS-II ring is not indispensable for 
this beamline.  However, it will certainly benefit..delivery of a focused 
high-energy, high-flux beam to the sample.” 
 
Technical Feasibility of Reaching Objectives: 
The proposal contained extensive details about the technical aspects of 
such beamlines, at which the BAT members propose to exploit the high 
energies of 40-120 keV, the angular resolution, the high Q resolution, the 
high time resolution, and studies of non-ambient conditions.  They propose 
to use a damping wiggler [DW] to provide access to the high energy regime 
above 60 keV, and they rely on the continued and new technical developments 
underway at the NSLS at the new beamline X17A, one of the new stations on 
the superconducting wiggler port. 
 
Both the reviewers and EFAC concluded that there was a high probability of 
the BAT reaching their scientific objectives with these PING beamlines.  
Some questioned the desirability/necessity of combining the powder 
diffraction program with the PDF experiments, especially as 80 keV may be 
too high for the former studies.  Others queried whether the DW was the 
best/right source for such studies; a superconducting wiggler might be 
better [Note:  as of this date, no provision has been made for a 
superconducting wiggler beamline to be available at NSLS-II on Day #1, 
although there have been discussions and proposals to move the SCW beamline 
X17 from the NSLS to NSLS-II early in the operations phase]. 
 
While some reviewers [e.g, Rev #1] say that the need for high-resolution 
PDF studies is not well-defended in the LOI, some members of EFAC view the 
DW as an excellent opportunity to pursue powder diffraction studies, with 
the PDF work as an extra [free] bonus. 
 
Note:  Although there are some doubts as to whether the PING beamlines will 
be “best-in-class,” there is widespread agreement that there is a high 
probability that the PING beamlines will allow the user community to 
achieve their important scientific objectives. 



 
Compatibility with Overall Scientific Strategic Vision for Utilization of 
NSLS-II 
The EFAC has some difficulty in addressing this criterion, because the 
NSLS-II team has not yet fully articulated a comprehensive scientific 
vision or strategic plan.  The EFAC believes that when the strategic plan 
is in place, it surely will include beamlines such as PING. 
 
Quality of BAT team 
There is universal agreement that this is an excellent team which has 
worked effectively to engage the user community and then successfully in 
articulating and presenting the vision and needs of this community. 
Particular comments include: 
“…Importantand valuable that Simon Billinge is fully engaged in this 
process…” 
“…each member of the  PING team has quite impressive credentials...team 
comprise of both very  well-respected younger scientists as well as 
established senior researchers…” 
“…work done by Peter Siddons at the NSLS…is highly advantageous for the 
outcome [of the PING beamlines]…partnership of Siddons and the PING team 
has the possibility to leapfrog the state-of-the-art.” 
 
Summary 
In summary, the EFAC endorses the inclusion of Powder Diffraction beamlines 
in the list of those to be supported and constructed from NSLS-II Project 
funds. We have some concerns, which are outline above, which we encourage 
the BAT members and the NSLS-II team to address, in addition to those 
raised in the 4 mail reviews. The PING program will bring a large and vital 
user community to the NSLS-II, including some of those who now use NSLS, 
but more importantly, new users [or return users] who have migrated to 
other facilities in the U. S. [e.g., APS] or overseas [e.g., ESRF, Spring-
8, etc] to pursue their scientific projects. PING will also capitalize on 
some, if not all, of the unique or distinctive features of the NSLS-II 
source and offer a new paradigm of how to exploit such national synchrotron 
facilities in a manner which bridges across beamlines to pursue 
comprehensive studies of the structure of materials under both ambient and 
non-ambient conditions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LOI #5: Coherent hard x-ray/X-ray photon correlation spectroscopy. 
Summary  scores 
 
Excellence of scientific case and engagement of user 
community in its articulation 
 

8.7 

Best-in-class performance, with characteristics well 
matched to the NSLS-II source 
 

9.0 

Technical feasibility of reaching scientific 
objectives 
 

7.4 

Compatibility with overall scientific strategic 
vision for utilization of  NSLS-II 
 

8.2 

Quality of team 
 

8.7 

 
This is a very strong proposal, combining an excellent scientific case, a 
sizable potential users group and strong BAT, and near perfect synchrony 
with the NSLS-II mission and capabilities. The EFAC strongly endorses 
keeping this beamline among the first complement of facility beamlines. 
 
The proposed hardware is a generally well-conceived extension of existing 
beamlines at the APS and ESRF. This beamline design, once scoped out 
completely, will work on day 1 and will enable key advances over existing 
beamlines due to the increased brilliance that will be available at the 
NSLS-II. As of yet, the BAT has lacked focused input from the NSLS-II 
staff, resulting in several open questions concerning instrumentation 
details: long hutch vs. beam pipe, configuration and size of detectors, 
etc. None of these details is difficult and all can be addressed as the 
design progresses. The BAT needs to consider very carefully normalization 
of fluctuations in the incident beam, particularly in fast dynamics 
measurements. The pulsed structure of the ring will dominate the observed 
signal without such normalization. This has been done previously at the ALS 
and the ESRF and we so no reason that this cannot be solved at the NSLS-II 
as well. 
 
Coherence-preserving optics remain a serious issue for many beamlines at 
the NSLS-II, and this is particularly true for experiments like XPCS that 
demand high spatial coherence. This needs to be added to the BAT’s list of 
technical issues to be addressed. The NSLS-II needs to reenergize the BNL 
metrology program to address these issues; this will require a several-year 
effort. Without developments along these lines, the NSLS-II will not be 
able to utilize with high efficiency the high brilliance of the source. 
 



This project will benefit hugely from ongoing detector development efforts. 
The BAT already is (and needs to stay) strongly coupled to these efforts – 
at BNL, CHESS, LBNL, and around the world. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LOI #6 Coherent Diffraction Imaging 
Summary  scores 
 
Excellence of scientific case and engagement of user 
community in its articulation 
 

7.3 

Best-in-class performance, with characteristics well 
matched to the NSLS-II source 
 

8.1 

Technical feasibility of reaching scientific 
objectives 
 

6.3 

Compatibility with overall scientific strategic 
vision for utilization of  NSLS-II 
 

9.4 

Quality of team 
 

6.8 

 
The EFAC is convinced that coherent diffraction imaging (CDI) promises to 
be one of the most exciting new x-ray methodologies that will emerge at 
NSLS II. Specifically, CDI promises images down to the nanoscale of all 
sorts of materials and structures, and thus is closely aligned with the 
NSLS-II’s strategic mission. Moreover, because CDI relies on coherence, in 
which NSLS-II excels, a CDI beamline will surely realize best-in-class 
performance, and is ideally matched to the NSLS-II source 
 
The CDI LOI and associated presentation described a long beamline – 
extending beyond the NSLS-II building -- split into two parts. The first 
aimed mainly at physical science applications, and the second aimed mainly 
at biological applications. The long beamline design was motivated by the 
two-part requirement of having 1000:1 focusing, together with a 0.2 m 
focusing element-to-sample distance, in order to permit the sample to be 
contained within large environmental chambers, unconstrained by optics. 
 
The EFAC would welcome a more detailed analysis of whether a beam with 
similar size and coherence can be better achieved within the main NSLS-II 
building, for example, via a 1000:1 demagnified virtual source, produced by 
a shorter focal length optic, which virtual source would then be apertured 
and imaged to the sample via 1:1 focussing with 0.4 m-focal length optics.  
In any case, as for almost all of the candidate project beamlines 
considered by the EFAC, brilliance preserving optics are critical for the 



CDI beamline. The requirement of 1000:1 focussing while preserving the high 
spatial coherence of the source is beyond the current state of the art and 
represents a major technical challenge that must be addressed in the 
context of the CDI beamline. The EFAC notes, however, that many of the 
applications described in the LOI do not require 1000:1 focussing nor does 
this requirement necessarily make sense for the biological part of the LOI, 
for which cellular imaging is the primary goal, and for which a few 
micrometer-sized coherent beam seems preferred. Therefore, the CDI beamline 
is likely to realize best-in-class performances even without 1000:1 
focussing on Day 1.  
 
Another important ingredient for CDI is the software, but this has made 
huge progress in recent years and this will continue apace, so that the 
EFAC is confident that this challenge will be met before first operations. 
 
In the LOI, the physical sciences part of the scientific case for the CDI 
beamline was very good, but should be strengthened with increased community 
involvement.  The biological scientific case seemed less thought through. 
In particular, the serial crystallography component of the LOI is 
speculative. 
 
 
 
 
 
LOI #7: Coherent soft x-ray scattering (CSX) project beamline. 
Summary  scores 
 
Excellence of scientific case and engagement of user 
community in its articulation 
 

8.6 

Best-in-class performance, with characteristics well 
matched to the NSLS-II source 
 

8.9 

Technical feasibility of reaching scientific 
objectives 
 

8.4 

Compatibility with overall scientific strategic 
vision for utilization of  NSLS-II 
 

8.5 

Quality of team 
 

8.6 

 
NSLS II once operational will be a world class facility for producing the 
highest brightness beam.  The plan for a soft x ray beamline using 
undulators is an excellent match of the NSLS II facility. The soft x-ray 
coherent branch requires very high brightness while the polarization 
studies branch requires very high degree of polarization control with 
highest possible flux.  The CXS BAT is well poised to take advantage of the 
uniqueness of the facility during early operations to provide some 
experiments which would be difficult to perform at other existing 
synchrotrons.  The NSLS II facility has to engage the user community in 
making this CXS project beamline a success in the dates to come. 

Excellence of scientific case and engagement of the user community in its 
articulation:  

 
The CSX team has addressed numerous areas of science in the soft x-ray 
regime which takes advantage of the unique properties of the NSLS II 
source. The experiments planned by this CX team are very difficult to be 
performed at this time with the present day synchrotron.  The CSX team has 



provided an excellent scientific case for the construction of the soft x-
ray coherent scattering and imaging beamline.  In the case of the study of 
magnetic dynamics the CSX team has presented a case for taking advantage of 
the high brightness of the facility to provide the maximum flux with 
different polarizations for pushing the barrier in the study of magnetism.  

Best-in-class performance, with characteristics well matched to the NSLS-II 
source (meets or exceeds relevant world-wide benchmarks, based on realistic 
simulations) : 
 
The science planned for the CSX requires very high brightness for coherence 
scattering and excellent linear and circular polarized beam for the 
magnetic studies in the 200 to 2000 eV range.  The combining of these two 
diverse programs into a single beamline has compromised the capabilities of 
both branches to some degree. 
 
The CSX beamline plans to use two 2m long 45mm period elliptically 
polarizing undulators (EPU45) in tandem.  THE EPU45 provides a brightness 
of greater than 1020 photons/sec/0.1% bw/mm2/mrad2 between 200 eV and 2000 
eV.  The beamline plans to operate with the two devices in tandem or for 
polarization switching the two devices in different polarization modes and 
using a small cant of the particle beam (~ 0.25 mrad) between the two 
devices.  Beamline will utilize fast choppers to make use of the two modes 
of polarization.  It is clear from the goals this beamline is an excellent 
match for the NSLS-II and will be one of the kind beamline in the days to 
come. 

Technical feasibility of reaching scientific objectives:  

The CSX team haa decided to combine the magnetic studies with the coherent 
scattering program.  The coherent diffraction branch requires very high 
brightness and this is achieved with the EPU45’s. The EPU’s will produce a 
higher brightness beam for the first order compared to a linear 
polarization device.  The typical range of operation for the EPU45 in the 
fundamental harmonic is between 200 and 2000 eV which is the energy range 
of choice for this beamline. For the magnetic studies the team plans to use 
the two devices either in tandem or with two different modes of operation.  
The phasing of the two undulators will be important and further studies are 
needed. This scheme of canting the beam between the two devices by a small 
0.25 mrad is feasible.  However using optics and fast chopper designed to 
operate in UHV is a technical challenge.  The multiple mirrors used for 
this scheme requires careful planning and design, which the team is capable 
as they have numerous members with immense experience in soft x-ray 
beamline design and operation.   The power load on the mirrors can be an 
issue but the soft x-ray range allows for much tolerance for the slope 
errors than a hard x-ray mirror.  
 
The coherent diffraction requires spot beam of ~40 nm produced with zone 
plates.  This area of R&D is analogous with other beamlines in focusing 
optics for small beam.  Care has to be taken during the design phase to 
make sure than the coherence is preserved at the sample with the maximum 
flux.  Care has to done with the planning for the various beamline 
operating modes between the two beamlines. 

Compatibility with overall scientific strategic vision for utilization of 
NSLS-II: 

NSLS II will be a world class facility for its high brilliance and 
brightness. It will be an excellent source for soft x-ray with its highest 
coherent flux in the world.  One of the visions of the NSLS II is take 
advantage of the coherence of the beam. The scientific agenda presented in 



this BAT is complementary to the hard x-ray beamlines.  Overall this 
beamline is part of the core mission of the NSLS II. 

Quality of team: 
The team consists of members from different institutions who have been 
active members 
At the existing synchrotron community.  The team has few members who are 
part of NSLS and have numerous years of experience in working with soft x-
ray beamlines.  Overall the quality of the team is excellent and also is 
inclusive of the user community at large. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LOI #8: STXM (NICEST)  
Summary  scores 
 
Excellence of scientific case and engagement of user 
community in its articulation 
 

7.0 

Best-in-class performance, with characteristics well 
matched to the NSLS-II source 
 

7.2 

Technical feasibility of reaching scientific 
objectives 
 

7.8 

Compatibility with overall scientific strategic 
vision for utilization of  NSLS-II 
 

7.0 

Quality of team 
 

6.8 

 
NSLS-II will, undoubtedly, be a world leading facility in microscopy, 
micro-spectroscopy, and imaging. In addition, the NSLS-II source will be 
excellent for coherent soft X-ray science. This LOI is to build a soft X-
ray scanning microscopy for high resolution X-ray micro-spectroscopy and 



imaging, for operation in the 260eV-3.5 keV energy range.  STXM has been, 
and still remains, an emerging technique in several synchrotron facilities, 
and operational at ELETTRA, BESSY II, ALS, NSLS, APS, CLS, SLS, Pohang 
Light Source, NSRRC-Taiwan, Spring-8, ESRF   and planned at DIAMOND, 
SOLEIL, ALBA… 
 
There is no doubt that the community is already enthusiastically involved 
(most of the existing beamlines are oversubscribed) and will continue to be 
so when NSLS-II starts operations. STXM is a micro-spectroscopic technique, 
which, despite the lower ultimate resolution, compared to Coherent 
Diffraction Imaging, will provide unique capabilities at a few tens of nm 
resolution. 
 
The soft X-ray scanning microscopy LOI is build upon the experience of many 
of the BAT members at NSLS and elsewhere. The EFAC believes that STXM will 
serve many disciplines very satisfactorily, and will be an important 
facility among a suite of imaging beamlines, that should be integrated into 
the beamlines portfolio at NSLS-II.  
 
The science case has been built upon existing experience of users at NSLS, 
and around the equivalent facilities in Cell Biology, Astrobiology and 
Plant sciences, Environment and Energy science, Soft matter Science, 
Materials and Magnetic Sciences. It has been built upon a strong base of 
soft x-ray microscopy users at NSLS, which guarantees innovative ideas and 
increasing motivation. The Science case, despite being good, is neither 
revolutionary nor impressively evolutionary. It is suggested to strengthen 
the Science Case probably by including more members in the BAT. 
 
The examples shown in Biology are very good but not tremendously exciting 
(for example, it did not appear clearly how the unequalled C-XANES quality 
at NSLS has had an impact in biology). EFAC did not notice a marked 
evolution of this discipline among the recent years. We were expecting 
seeing a stronger involvement of the Cell Biology community in this 
proposal. It is recommended to engage more this community, probably in 
incorporating some key scientists in this discipline in the BAT team. 
 
XMCD and XLD are two important techniques extensively used in such 
facilities. The Nanoscale Magnetism and Ultra fast dynamics should exhibit 
a more aggressive science program, in particular considering the nearby 
Center for Functional Nanomaterials 

 
This beamline requires a high flux of coherent soft-x-ray photons for 
illumination requirements of the focusing optics. The Best-in-Class 
performance relies essentially upon the higher coherence of the source and 
higher Flux/brightness compared to existing synchrotron facilities. The 
insertion device is proposed to be a EPU45 undulator, with a brightness 
performance of some 1020 around 200eV , with a maximum of 1021 at around 2keV. 
The extended energy domain is adequate for the purpose of this beamline.  
 
However, particularly important is the number of photons reaching the samples. 
It is recommended to initiate more careful calculations of photons flux, and 
beamshape at samples location (using ray tracing and physical optics 
propagation), including the effects of optical figures (slope errors, 
roughness…) on the ultimate performance of the coherent flux after focusing. 
 
Zone plates are suggested to provide the best performances in resolution in 
the soft X-ray region, compared to MLL or Fresnel zone (due to their strong 
chromaticity). This appears to be  the most appropriate choice for this 
beamline. EFAC recognizes that progresses in producing ZP will proceed 
satisfactorily since some members of the BAT team are already engaged in 



pushing their state of the art, and should advance towards the ultimate goal 
of few nm resolution, at the time of NSLS-II operation. 

 
The LOI does not contain enough technical detail for a thorough assessment 
of the feasibility of this beamline. The EPU45 undulator seems the best 
choice for acheiving the highest brightness possible in the relevant energy 
range (1020 photons/sec/0.1% bw/mm2/mrad2 and above between 200 eV and 3.5 
keV ), and for  producing a highly coherent beam. The recently reported 
feasibility of XANES tomography in scanning microscopy is opening a very 
challenging and potentially exciting field. If it is demonstrated that the 
performances of NSLS II could turn this approach into routine, this will be 
an attractive feature of the beamline. 
 
The idea of building an X-ray fluorescence monitor is exciting and will 
supplement very nicely the more complex feedbacks systems. The STXM 
beamline will be in position to set up such a monitor, with its exceptional 
performances.  
 
One of the major emphasis of the LOI is the microscopy workflow. The 
expected performances can only be exploited fully by a careful procedure of 
sample positioning, fast data collection. To attract users and increase the 
efficient use of the beamtime, a particular effort should be made to 
provide expertise on data analysis, treatment, database comparison. Along 
this line, it would be very relevant, for NSLS, to develop a common 
software platform, for integrating data recorded at different beamlines, 
and provide a common “ freeware” for image analysis, as well as statistical 
treatment of the data .The spokesperson has already initiated a data 
processing tool which could be extended to several other beam lines at 
NSLS-II.  
 
The two end stations,  “soft sample” and “hard sample”, need to be further 
elaborated for evaluating the appropriateness of the dual use of these 
microscopes. The committee endorses the idea of a higher efficiency of 
beamtime use by having the two microscopes. It is suggested to investigate 
whether the use of an “internal” X-ray source, despite not being a 
spectroscopic method, may help assisting in sample mounting and 
characterization. 
 
This beamline is thought as an integrated part of the imaging tools at 
NSLS-II. As such, efforts in coordinating sample holders, sample transfers 
from one experimental station to another, data analysis and sophisticated 
treatment, and common software for data acquisition and merging would help 
tremendously strengthening the quality of the scientific outcome.  
It’s also recommended to initiate at early stage, collaboration for the 
development of custom silicon drift detectors. This will critically 
contribute to the beamline efficiency and productivity. 
 
The integration of this beamline among the “Imaging” portfolio at NSLS-II 
is important. Such a beamline has become one of the most in-demand 
beamlines in many synchrotron facilities. The scientific programme is fully 
compatible with the NSLS-II vision. It is clear that progress in ZPs will 
be achieved to a limit which is currently difficult to predict. The 
beamline and its design is fully compatible for any upgrade that would 
increase its actual expected performances. There is no reason not to 
recommend integrating STXM among the first set of beamlines at NSLS-II 
 
The team is composed by world experts and known and very active users in 
their disciplines. The spokesperson is known for having leaded the 
equivalent facility at NSLS, and for excellent scientific achievements, 
both scientifically and technically. Many arguments for the beamline are 
built upon experience at NSLS, and with users, and this will benefit a lot 



during the conception phase of the beamline. The fact that several of the 
team members are also involved in other X-ray microscopy proposals may 
strengthen the coherence and compatibility between these beamlines. 
However, it would be beneficial to engage one or two key figures Biology to 
reinforce the broader the core BAT team, and incorporate members which can 
more directly impact into the new scientific vision, and technical 
requirements, especially considering the operational perspective of 2015.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
LOI #9 SREEL 
 
Summary  scores 
 
Excellence of scientific case and engagement of user 
community in its articulation 

8.3 



 
Best-in-class performance, with characteristics well 
matched to the NSLS-II source 
 

7.0 

Technical feasibility of reaching scientific 
objectives 
 

8.0 

Compatibility with overall scientific strategic 
vision for utilization of  NSLS-II 
 

7.4 

Quality of team 
 

8.8 

 
The EFAC was impressed with the presentation of a beamline plan to build a 
pair of undulator beamlines for the earth, environmental and life sciences. 
The design was one of the most detailed presented with full, realistic 
estimates of the sizes and apertures of all the optics (ie mirrors) needed 
to achieve the small spot sizes required.  The plan is to use 
Kirkpatrick-Baez (KB) focusing optics to go down to 100nm in one branch and 
a zone plate (ZP) to reach 30nm in the second.  Given the need for 
tunability to do EXAFS and the continuing improvement of polishing 
technology, the EFAC felt the case for the zone plate nanoprobe was not 
strong.  EFAC therefore supports the KB branch more strongly than the ZP 
one.  Published KB designs can already reach 30nm.    
 
The impressive user base assures us that the usership of such a facility 
would be substantial. 
 
Highly relevant issues, such as chemical speciation processes at the 
interfaces between minerals and micro-organisms, are raised as examples 
where 50 nm resolution and oxidation-state-specific spectroscopy will be 
valuable.  One technical criticism is that no coincident microscopy is 
planned: with 1-micron probes, visible-light microscopy can be (and is) 
used 
to identify the location of the chemical signatures in thin sections or on 
surfaces, but at 50nm resolution this is no longer possible. 
 
While the science case was impressive and the BAT membership was excellent, 
EFAC felt that it might not be good policy for a centrally operated 
facility 
such as NSLS-2 to build beamlines catering to special interest groups such 
as earth, environmental and life scientists.  No special access would be 
given to the BAT members; access would need to be justified on a 
proposal-by-proposal basis, just as for all the other branches of science. 
EFAC would prefer to see a beamline justified on its technical merits, 
backed up by a strong and diverse science and user case, which SREEL 
certainly does have. 
 
 
 
 
 
 
 
 
LOI #10 Macromolecular crystallography 
 
Summary  scores 
 
Excellence of scientific case and engagement of user 
community in its articulation 

9.0 



 
Best-in-class performance, with characteristics well 
matched to the NSLS-II source 
 

7.0 

Technical feasibility of reaching scientific 
objectives 
 

8.2 

Compatibility with overall scientific strategic 
vision for utilization of  NSLS-II 
 

7.2 

Quality of team 
 

8.3 

 
Macromolecular crystallography (MX) is a major contributor of science at 
NSLS-I and a large user community uses this aging second generation 
synchrotron facility.  This user community makes a very strong case to 
access bright X-ray sources at NSLS-II. 
 
The Letter of Interest describes initial plans for the construction of 
seven beamlines in 2-3 phases. In Phase-1, two state-of-the-art (smallest, 
brightest beam possible with the best possible crystal handling) undulator 
beamlines are proposed to be built in two low-β straight sections. One will 
be devoted to high-throughput measurements. The other will be equipped to 
handle the most challenging crystallographic problems and to allow the use 
of ancillary spectroscopic techniques. An additional three conventional MX 
beamlines are proposed, each on one three-pole wiggler.  The function of 
these wiggler beamlines has not been discussed in detail but presumably 
they will allow similar experiments as those currently possible at the best 
beamlines at NSLS-I.  These beamlines will be constructed from usable 
components of the nine existing NSLS-I MX beamlines, with new or upgraded 
components where they are necessary. All five beamlines should be ready 
when NSLS-II will become available to users in 2014.  In Phase-2, an 
additional two beamlines are proposed using canted undulators in two low-β 
straight sections.  
 
All these beamlines are proposed to be a part of a “Biology Village” 
connected to a laboratory module with equipment and instrumentation that 
will support experiments specific to biology and will serve all the NSLS-II 
biology community.  
 
The science case is outstanding and is based on a strong precedent of PDB 
and PubMed citations from structures solved using synchrotron radiation and 
outstanding supporting laboratories.  The mentioned groups of Hendrickson, 
McKinnon, Joshua-Torr and Pyle have addressed problems involving large, 
fragile macromolecular assemblies and complexes, membrane proteins and RNA 
for which sometimes only small weakly diffracting crystals can be grown.  
These projects are of high biological and biomedical importance and were 
published in top journals. The fact that biology contributed ~75% of all 
NSLS-I publications in top journals in the past two years is exceptional.  
 
A good fraction of users are attributed to the US East Coast, which could 
be very well served by rapid access modes at NSLS-II.  It is planned to 
develop active 'mail-in' access modes (established already in NSLS-I) for 
projects that can benefit from such approach. However, this effort somewhat 
deflates the argument of the value of NSLS-II's proximity to the user 
community. Perhaps the emphasis should be placed on the educational roles 
of the BNL structural biologists, for which proximity is more important in 
a 'mail-in' world. This has been very successful in the past and should be 
used as a spring board into the future. 
 



There is little expectation of going far beyond the technical capabilities 
of existing undulator beamlines (at existing synchrotron sources ESRF, 
SPring8 or APS etc), so the plan is just to clone these with a higher level 
of goniostat precision, X-ray beam stability and automation. Although the 
crystal delivery using Rayleigh-droplets into very small X-ray beams is 
discussed (not proven yet to be useful in protein crystallography) the mini 
beam is not considered (certainly not discussed in the proposal) for the 
NSLS-II although it has been shown already to provide an advantage for some 
projects involving small crystals. The radiation damage effects are not 
discussed at all as this issue will become very important for NSLS-II  
 
There is also not much discussion of further development of the MX beamline 
methodology (very small crystals, very small beams, appropriate beamline 
components, visualization methods, detectors, software). Other facilities 
are proposing that the paradigm of data collection in synchrotron 
crystallography must be changed from “data” to “structure” and this also 
must be seriously considered for NSLS-II scheduled to be opened in 6 years. 
Given that the crystal supply is the weak link in the current state of the 
art, innovation in crystallization might be welcome.  At Diamond, for 
example, there is a plan to try in-situ crystallization of difficult (but 
important) membrane proteins.  Such efforts might give NSLS-II edge over 
others, which the current proposal does not really offer. 
 
While there is no question that MX should be a very important activity at 
NSLS-II, a relevant question is how big.  This MX LOI proposal seems very 
sensible. It proposes two 'sectors' (following APS jargon) in a “Biology 
Village” (following Diamond jargon). Initially they would develop a single 
undulator on each of two low-β straights (note these cannot be adjacent in 
the current plans), and later add a smaller canted second undulator as 
implemented at APS. EFAC members believe that it is very important to 
include these new beamlines in the future plans for NSLS-II.  Adjacent 
three-pole wigglers would supply a few standard flux stations.  These would 
fit comfortably on the floor plan as shown in a tentative layout. 
 
A related complication is the reference to the possibility of other groups 
wanting to set up similar clusters of beamlines, possibly in competition or 
complementation with the present one.  While it is difficult to balance the 
competitive spirit with the top-down central planning, EFAC recommends that 
as much central planning and coordination as possible for the biology 
community should be encouraged. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
LOI #11 HiPHEX 
 
Summary  scores 
 
Excellence of scientific case and engagement of user 
community in its articulation 
 

5.6 

Best-in-class performance, with characteristics well 
matched to the NSLS-II source 
 

3.0 

Technical feasibility of reaching scientific 
objectives 
 

5.2 

Compatibility with overall scientific strategic 
vision for utilization of  NSLS-II 
 

4.8 

Quality of team 
 

6.9 

 
This LOI proposes a high-energy beamline using a superconducting wiggler as 
the source, and four endstations, with two dedicated to large-volume press 
(LVP) experiments and two for diamond anvil cell (DAC) experiments. This 
beamline is proposed as one of a suite of three beamlines dedicated to 
high-pressure studies. In addition, the proposal describes a High Pressure 
Working Group to coordinate high-pressure studies across beamlines, for 
example with the ineleastic x-ray scattering and high-energy powder 
diffraction beamlines. The LOI includes several appendices, in particular 
an important white paper from the January 2008 workshop (Appendix E) that 
gives an extended version of the scientific case and an extended 
description of the superconducting wiggler beamline as well as the other 
beamlines envisioned. 
 
The LOI presents a broad and detailed case for a variety of important high-
pressure synchrotron experiments, including the fields of earth science, 
materials, chemistry, and physics. A broad and representative cross section 
of the high-pressure user community has been engaged in its articulation. 
The scientific case is strong for the classes of experiments discussed. 
 
The EFAC applauds the efforts of the BAT in putting the proposed beamline 
into the context of a broader plan that envisions high-pressure experiments 
at many beamlines optimized for different techniques. The description of 
the different requirements and how they correspond to the capabilities of 
various sources (wigglers, undulators, bending magnets) is a timely and 
important contribution to beamline planning for NSLS II. 
 
The BAT members have a strong track record of pioneering work at NSLS and 
should be engaged as a core community at NSLS II. 
 
It is not clear that the specific design proposed for the beamline is 
optimum, or even that this beamline is the highest priority beamline at 
NSLS II for the high-pressure community. While the wiggler source is 
appropriate for the LVP experiments, it is not optimal for many DAC 
experiments that could benefit from the higher brilliance (at lower energy) 
of an undulator. Siting these DAC experiments at a wiggler would not 



provide the world-class performance that could be obtained at an NSLS II 
undulator. Separate, optimized beamlines for DAC and LVP work could be the 
best solution. 
 
The overall case for one or more beamlines dedicated specifically to high-
pressure work has not been made. While separate beamlines for the high-
pressure community have been successful in the past, e.g. at NSLS (X17) and 
APS (GeoCARs, HP-CAT), it is less clear that this is the appropriate 
organization for NSLS II, where the beamlines will be centrally funded and 
operated. In particular, there is commonality in the requirements for DAC 
experiments and other, non-high-pressure experiments, so that each 
optimized beamline could be used by several different communities. While 
the LVP apparatus is large and requires a dedicated space and the ability 
to accommodate experiments that continue intermittently for weeks, some of 
the innovative techniques being developed by the LVP community, such as 
high-resolution high-energy radiography of samples in extreme environments, 
will blossom at the NSLS II source and could have a large impact in other 
communities such as (non-high-pressure) materials processing. A beamline 
optimized for these techniques that provides facilities for non-LVP 
experiments could be the best solution. 
 
The EFAC recommends that NSLS II staff should collate the experimental 
requirements laid out by the high-pressure community and by other 
communities, and potentially propose a suite of beamlines optimized for 
particular techniques that can be used by different communities. 
Reconstituted BATs with members from the various communities could be 
formed for these beamlines. 
 
The EFAC recommends that the "High Pressure Working Group" be encouraged to 
represent the community is the same way as a NSLS SPIG.  When designing 
NSLS II beamlines, the SPIG could be consulted to make sure mounting 
clearances are correct for the DACs. Facility-owned DACs could be provided 
for users at large in the same way that cryostats and magnets are provided 
at neutron facilities.   
 
There are some technical issues with the LOI contents (e.g. disagreement 
between source characteristics in the LOI and NSLS II documents) that could 
benefit from NSLS II staff input. 
 
 
 
 



NSLS II 
Conventional Facilities Advisory Committee 

May 8 & 9, 2008 
 
 

 
The following is a report of the review conducted by the Conventional Facilities 
Advisory Committee for the NSLS II Project.  It is organized according to the charge 
provided to the committee by the NSLS II Project. 
 
1.   The NSLS-II CF organization and staffing including the plan for developing the 
construction management capability required for managing the GC. 
 
Now that the decision has been made by the project to directly manage the GC, it is 
important to fill the project vacancies for experienced construction engineers and 
inspectors as soon as possible.  BNL typically performs their construction management, 
most recently on the completed nanotechnology facility.  However, the assistant director 
for construction management is new to BNL and the construction engineer position has 
not been filled.   
 
The presentation of the staffing plan and projected NSLS-II organization for the 
construction phase of the project lacked substance reflecting how the project will knit a 
newly assembled Construction Management Team and details of how the work will be 
managed.  The NSLS-II presentation to the BES Review Team should address how the 
project proposes to integrate its own team, (Roles and Responsibilities) and the steps it 
will take to develop a positive working relationship with the GC. The plan to manage 
construction should be presented including alternatives to account for future changes in 
the funding profile or continuing resolutions.  Also see item 7.f. 
 
2.   The procurement and contractor outreach activities including the draft RFP and 
ongoing interactions with the pool of prospective bidders. 
 
A good effort has been made to attract and inform major general contractors of the 
upcoming RFP.  Funding restrictions that impact the GC should be included in the RFP 
so the GC can use the information to develop his schedule.   

 
3.  The design management activities, in particular the management of the A/E firm. 
 
 Significant design changes have occurred since the completion of preliminary design.  
These changes have exhausted the project schedule float resulting in pressure on 
completion of the final design.  In response, the project has now frozen the design and 
restricted communications with the A/E in order to allow them to focus on completion of 
the design.  The project holds biweekly status meetings with the A/E, this is a good 
practice to continue during this important period of focused effort. 
 



 
 
The schedule for the A/E to deliver the 50% design package on May 19 and the  100% 
complete package, with the exception of the LOB design, on August 25th will be very 
difficult to meet.  This schedule should be monitored closely and reevaluated after receipt 
of the 50% design package.  The quality of the 50% package will give a good indication 
of the A/E performance.  Past experience suggests that such a driven design effort is 
likely to result in additional A/E costs and incomplete areas of design.  
 
4.   The adequacy and quality of the cost estimates and schedules. 
 
The construction cost estimate by the A/E is approximately $16M less than the 
construction estimate by the preconstruction support CM.  NSLS should resolve this 
difference in the estimates at the 50% design stage to determine what estimate they are 
going to use as a baseline and submit a Baseline Change Proposal (BCP) to formally 
adjust the baseline. 
 
The schedule is well developed and has a clear critical path identified.  The schedule for 
construction is longer than required due to the funding profile.  The design schedule is 
very tight and the current completion date should be reevaluated after receipt of the 50% 
design package. 
 
5. The plans for establishing the appropriate environment and incentives for the highest 
level of safety performance. 
 
A $2M safety incentive package seems adequate for a project this size. A $500K award at 
the end of a year presents the scenario that if a major incident were to occur in the first 
couple months of the project, the GC would not be in a position to be incentivized until 
the end of the 2nd year of construction.  NSLS-II might wish to consider restructuring the 
safety incentive package to allow the GC to “Earn Value” based on hours worked without 
incident.  Consider awarding the incentive award every 90 days.  This would allow the 
GC/sub-contractors to resume working toward its Safety Incentive pool immediately 
following an occurrence. Deductions for safety violations proposed in the NSLS-II 
program would then be drawn from this accumulating award pool.  
 
The work force should be able to relate to these two simple concepts and could recognize 
their personal contribution to the accumulation of the value of the incentive pool.  Done 
this way contractor employees would be able to benefit from their own effort and a 
subcontractor with work of short duration would not be contributing their effort to a 
subcontractor that might have just started to work at the end of a semi-annual award cycle. 
The balance of the incentive budget could be awarded to the at the end of the project. 
 
Having the contractual ability to impose financial penalties for high consequence safety 
violations is a good idea.  $5000 per identified condition certainly will capture the 
Contractors’ attention.  Many programs decide to impose progressive penalties. NSLS-II 
might wish to reconsider or make sure that the GC is clearly aware of the potential for the 



fine. The NSLS-II project should develop a clear explanation of the penalties, to explain 
the consequences of specific safety violations to the workers in their initial orientation 
and periodically throughout the project evolution. 
 
6. The options for managing the contractor site access and safety training to ensure an 
efficient process that meets BNL requirements. 
 
 The project team is planning to use the main gate for construction access.  This appears 
to be the best approach and is based on previous experience with large construction 
projects at BNL.  They do have a backup plan to use the South Entrance if problems 
develop using the main gate.   
 
The project team is developing alternatives to provide access training and badging offsite 
or near the main gate because they have realized the difficulties with using the existing 
on-site training office.   
 
7. Other Comments from the committee; 
 

a) The committee recommends that the planned formal Value Engineering (VE) 
study during the final design be eliminated.  One formal VE study was completed 
during the preliminary design with good results and the A/E, CM and project team 
continue to look for additional cost saving items. 

 
b) The job fair was an excellent way to attract qualified candidates to fill project 

staff vacancies.  
 

c) Risk Analysis using a Monte Carlo analysis with updated risks should be 
completed prior to the EIR and IPR this fall. 

 
d) The revised CF organization chart (attached) more clearly defines the roles of the 

Assistant Director of Design Management and the Assistant Director of 
Construction Management.  Furthermore, it was important to indicate the GC 
attachment to the project.   

 
e) In the course of the design development considerable attention has been given to 

the needs of the experiments. In particular the beam line lengths have now been 
extended to 66m from 60m. This led to a widening of the ring building by 3m. 
Furthermore the beam high has been increased to 1.2m. Both of these changes 
will enhance the capability of the research program although it has increased the 
cost of the ring building. In view of the tight overall schedule, it is recommended 
that further changes to the experimental facilities be limited to essential items. 

 
f) Construction of the facility will require a detailed plan for the phased construction 

with occupancy staged to match the requirements of the construction and 
installation of the accelerator and other project needs.  Beneficial occupancy of 
segmented portions of the experiment hall and occupancy of the RF and booster 



will require that these buildings be completed to a level sufficient to provide 
minimum heating and cooling, fire protection, ventilation, and other 
miscellaneous building facilities.  A detailed plan delineating the phasing and the 
level of completion of each building and segment must be provided to the 
contractors as part of the bid package. 

 
g) A lesson learned from the NIF project during the 2000 Baseline Review was the 

recognition of the need to establish such a standardized approach to planning and 
coordination of work execution.  Once Ed Moses directed that every person 
(Direct Hire and Contractor) who was to perform work on the project would 
attend a work planning workshop; the productivity and safety performance on the 
project improved measurably.  NSLS-II should consider such a process to 
standardize expectations of the new team being assembled.   

 
h) More planning should be completed regarding availability and phasing of utility 

feeds required to support the staged construction.  A list of utilities, if any, 
provided by Brookhaven should be provided to the contractor.  The contractor 
should be given some direction or guidelines regarding temporary utilities that he 
will have to provide as part of the facility construction with special emphasis on 
start up activities such as system fill and purge. 

 
i) Issues regarding transfer of operation of completed portions of the facility to 

Brookhaven’s maintenance staff should be defined.  Is the Project or the 
Laboratory to take responsibility for maintenance and materials required for 
operation?  If the project assumes responsibility for maintenance, the division 
responsible should be identified.  It would be advisable to matrix into the project 
at this time a representative from Brookhaven’s maintenance group to provide 
review and support for both design and operation. 

 
j) The design and procurement of the DI (process) water system needs more 

development.  Specifically the project must decide if it intends to build, own, and 
maintain these systems or if they will be leased.  If leased, would this necessitate 
a separate procurement by the project or will the contractor be tasked to obtain 
this lease with provisions to transfer to Brookhaven at the conclusion of the 
construction project. 

 
k) Consideration should be given to the current requirement for the water quality of 

the process chilled water system.  This system is basically performing a general 
HVAC cooling function for fan coil type applications for both power supplies and 
future user hutches.  A well maintained standard chilled water system would 
provide a water quality level sufficient to meet the needs of this system.  The 
added construction and future maintenance cost of applying a DI water 
specification does not appear to be justified. 
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EXECUTIVE SUMMARY 
 

A Department of Energy (DOE) Office of Science (SC) review of the National 
Synchrotron Light Source-II (NSLS-II) project was conducted at Brookhaven National 
Laboratory (BNL) during June 17-18, 2008, at the request of Dr. Eric Rohlfing, Acting Associate 
Director of Science for the Office of Basic Energy Sciences (BES), SC.  The purpose of the 
review was to assess the project’s progress in preparation for Critical Decision (CD) 3, Approve 
Start of Construction. 

 
Overall, the project generally satisfied the requirements stated in the charge to the 

committee.  The Committee found that the project is making sufficient progress for start of 
construction in FY 2009, and the CD-3 prerequisites are complete or in the process of being 
addressed.  
 
 The accelerator system is on track to proceed to CD-3 and the Committee was impressed 
with the progress being made.  The initial planning for the six new beamlines is underway. 
Conventional facilities (CF) have made substantial progress since the November 2007 DOE 
review, including the completion of the Title II 50 percent design and the CF cost estimates 
based on the Title II 50 percent design.  The ES&H team possesses the necessary experience and 
expertise, and ES&H issues are being properly addressed for the current stage of development.  
 
 The Committee continued to consider the project Total Project Cost of $912 million (which 
includes $186.7 million in contingency) and CD-4 date of June 2015 (which includes 12 months of 
schedule contingency) to be reasonable.  NSLS-II implemented numerous recommendations from 
the CD-2 review.  However, several documents need updating. 
 

The NSLS-II organization is fully established and project staffing is also proceeding 
satisfactorily. Teamwork and constructive relations between the NSLS-II project team and DOE, 
both BES and the Brookhaven Site Office, are excellent.  BNL laboratory management remains 
fully supportive of NSLS-II.  The most significant uncertainty for NSLS-II is the potential of an 
extended Continuing Resolution in FY 2009.   

 
The following summarizes recommendations made by the Committee. 

 
• For experimental facilities, while this stage of work is standard (i.e., for CD-3 

purposes) a more definitive plan needs to be developed which includes the selection 
of the beamlines; developing the definitions of the technical scope of the beamlines; 



ii 

and the determination of the minimal and mature phase optics, instrumentation, 
detector, and other beamline requirements by August 2008. 
 

• For CF, complete the Title II 80 percent and 100 percent reviews of the Ring Building 
by July 30 and September 15, 2008 respectively. 
 

• Complete and update the ES&H documents prior to August 2008. 
 

• Ensure that cost/schedule contingency is supported by the risk analysis by August 2008. 
 

• Refine the estimate at completion process to include the most up-to-date estimates 
and reflect best management judgment by August 2008.  
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1. INTRODUCTION  
 
When complete, the National Synchrotron Light Source-II (NSLS-II) will be the world’s 

most advanced storage-ring-based synchrotron light source.  This facility will operate as a 
scientific user facility providing researchers with synchrotron radiation tailored to enable the study 
of materials with nanoscale resolution.  In order to design, construct, and commission this 
synchrotron radiation research facility into operation, the NSLS-II construction project developed 
a “performance baseline” plan outlining all activities necessary to complete the facility by June 
2015.  This report documents the results of a project status review of the NSLS-II construction 
project that was undertaken in June 2008. 
 
1.1 Background 

 
The NSLS-II is planned as a new synchrotron light source optimized to produce 

synchrotron radiation with ultra-high brightness and intensity, exceptional stability, and to 
deliver this radiation to end stations designed for scientific studies.  The NSLS-II project’s scope 
is to develop and build this large scientific facility.  In particular, the NSLS-II project plans to 
build the accelerator system needed to produce the synchrotron radiation, the experimental 
stations, the “conventional facilities” that provide appropriate infrastructure to support the 
equipment of all technical systems, and that offer adequate space for personnel access and use.  
These major areas of scope are described below. 
 
Accelerator Systems 

 
The NSLS-II synchrotron radiation properties are derived from the characteristics of the 

electron beam in a storage ring of 792-meter circumference.  This annular storage ring is 
designed to contain an electron beam of energy 3 Giga-electron volts (GeV), of stored current of 
300 milli-amperes (mA), and to achieve ultra low electron beam emittance.  The storage ring 
lattice is a “Double Bend Achromatic” (DBA) design consisting of 30 repeating sections, each 
with dipole, quadrupole, and sextupole magnets that steer the electron beam.  These magnets are 
mounted on girders in order to meet precise alignment and stability specifications.  The electrons 
are injected into the ring periodically from a booster synchrotron ring and linear accelerator 
(linac), and receive an energy gain from a radiofrequency (rf) cavity section.  Other components 
include power supplies, beam diagnostics, a vacuum system, controls and safety systems.  
 



 

 2

Experimental Facilities 
 
To use this sophisticated machine for scientific studies, six beamlines are being 

developed that utilize radiation from insertion devices (e.g., undulators and wigglers), and guide 
this radiation through novel X-ray optical components to end stations designed to support 
experiments of various types.  One beamline (the “nanoprobe”) will seek to focus the beam to a 
spot of approximately 1 nanometer (nm) in size, a spatial resolution that has not yet been 
achieved in synchrotron radiation uses to date.  Another beamline, devoted to inelastic X-ray 
scattering studies, will provide world-leading energy resolution of approximately 0.1 milli-
electron volts (meV). 
 
Conventional Facilities 

 
The NSLS-II accelerator systems and experimental facilities are contained within the 

structures built as part of the conventional facilities work scope.  The largest structure is the ring 
building, with a foundation and floor designed to support the weight of storage ring components, 
and to provide vibration isolation from adjacent sources of ground motion.  Against the storage 
ring building’s inner wall, plans call for an injection building for the booster and linac, a rf area, 
and five service buildings.  Against the storage ring building’s outer wall are several Laboratory 
Office Buildings (LOBs) and beamline enclosures.  The total area of these buildings is greater 
than 456,000 gross square feet.  Utility upgrades and distribution networks are also planned to 
provide power, chilled water, and other utilities to the site.  Present plans include an Operations 
Center to be located in a refurbished area located across the street within the existing NSLS 
complex.  This work will be accomplished via civil construction contracts, the largest of which is 
for the ring building complex, planned as a fixed-price, “best value” competitive procurement by 
BNL to a construction firm.   
 
Project History and Milestones Achieved to Date 

 
The NSLS-II project formally began when the Department of Energy (DOE); 

specifically, Deputy Secretary of Energy Clay Sell, whose office is the Secretarial Acquisition 
Executive for all major system projects, approved its mission need, as Critical Decision (CD) 0 
on August 25, 2005.  The conceptual design and acquisition strategy for the facility were 
developed next, to inform the development of alternatives (e.g., locations for the facility) and a 
bounding range of life-cycle costs for the project.  Following these activities, the project obtained 
CD-1, Approve Alternative Selection and Cost Range, on July 12, 2007.  The project developed 
its performance baseline plan (based on a preliminary design that is more detailed than the 
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conceptual design) and other supporting documents and obtained CD-2, Approve Performance 
Baseline, on January 18, 2008.  On June 26, 2008, the project was granted authority to begin site 
preparation on October 1, 2008, assuming a favorable FY 2009 appropriation.  The next CD 
milestone for this project is CD-3, Approve Start of Construction for which the project has 
developed a design that is defined in the Final Design Plan.  This design plan represents a phased 
completion ensuring designs are sufficiently mature to start procurements and construction; 
enabling the most cost-effective schedule for constructing the facility; and maximizing the 
technical capabilities of the facility at CD-4, Approve Start of Operations.    

 
Project Organization 

 
The project is organized with a Work Breakdown Structure (WBS), resource-loaded 

schedule, risk registry, risk-based contingency plan, and other standard project features as 
described in the Project Execution Plan.  The aforementioned project activities in accelerator 
systems, experimental facilities, and conventional facilities are three separate Level 2 WBS 
elements, and along with project management activities (a fourth Level 2 WBS elements), form 
the project’s Total Estimated Costs (TEC).  Other project activities are conceptual design and 
R&D, and pre-operations—two other Level 2 WBS elements, which are funded via the Other 
Project Costs (OPC) type of budget authority.  Hence, the Total Project Costs (TPC) is the sum 
of TEC and OPC contributions, throughout the life of the project, which has a projected finish 
date of June 2015.  The management structure includes an Integrated Project Team led by the 
Federal Project Director.   
 
1.2 Charge to the DOE Review Committee 

 
In an April 18, 2008 memorandum (see Appendix A), Dr. Eric Rohlfing, Acting 

Associate Director of Science for the Office of Basic Energy Sciences (BES), requested that 
Daniel R. Lehman, Director of the Office of Project Assessment (OPA) within the Office of 
Science (SC), organize and conduct a review to assess the project’s progress in making 
preparations for CD-3, Approve Start of Construction.  The review was to encompass all aspects 
of the NSLS-II project— including technical, cost, schedule, management, and environment, 
safety, and health (ES&H) issues. 
 
1.3 Membership of the Committee 
 
 The OPA formed a Review Committee composed of members (see Appendix B) selected 
based on their independence from the project, as well as for their technical and management 
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expertise, and experience with building large and complex scientific research facilities.  The 
committee was organized into seven subcommittees, each assigned to evaluate a particular aspect 
of the project corresponding to the subcommittee members’ areas of expertise.  Daniel Lehman 
Director, OPA, chaired the committee.   
 
1.4 The Review Process 
  

NSLS-II project personnel supplied information to the Committee in advance of and 
during the on-site review that was designed to exhibit the project’s progress.  Project documents 
were posted on a website as downloadable files prior to the review.  The review was held at the 
Brookhaven National Laboratory (BNL) in Upton, New York, during June 17-18, 2008.  
Representatives from BNL, the DOE/Brookhaven Site Office (BHSO), DOE/SC BES, and the 
DOE/SC OPA jointly developed the meeting agenda (see Appendix C).   

 
The first day of the review consisted of a plenary session with presentations given by 

project personnel to overview current project activities, with some time for discussions to answer 
questions from committee members.  The NSLS-II project director, deputy project director, and 
other project principals provided an overview of major project areas (e.g., accelerator systems, 
experimental facilities, CF, and project management) corresponding to Level 2 WBS activities.  
Each subcommittee had a breakout session with project counterparts, after which the Committee 
convened an Executive Session at the end of the day. 

 
The last day was largely devoted to parallel breakout sessions of each subcommittee, 

which met with project representatives in order to gain additional information, to discuss more 
in-depth presentations, and to follow-up on remaining questions and issues of interest.  The 
Committee reconvened an Executive Session devoted to Committee deliberations, report writing, 
and drafting closeout material based on its work to date.  At the end of the day, the Committee 
presented those preliminary results at a closeout briefing to BNL and NSLS-II management.  
Final results are contained in this report, which committee members have individually authored 
and collectively reviewed. 
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2. TECHNICAL SYSTEMS EVALUATIONS 
 
2.1 Accelerator 
 
2.1.1 Findings 
 

The Committee was pleased to see a significant amount of progress since the November 
2007 DOE review.  Accelerator systems designs are maturing, with many ready for prototyping.  
The accelerator division added 17 new hires in FY 2008.  Staffing is nearing target levels, 
additional hires are planned. 

 
The floor in the accelerator enclosure is now uniform with a beamline height of 1.2 meters 

everywhere inside the wall.  There is a .2-meter drop at the ratchet door so that the beamline height 
in the experimental hall is 1.4 m. 

 
The NSLS-II control room is planned to be located in the NSLS-I building. 
 
The risk analysis of Accelerator System reveals that the majority are related to currency 

exchange issues and the cost of commodities and escalation.  There is one technical issue related 
to dynamic aperture, which is discussed further below. 

 
Several draft Accelerator System RSI documents were made available to the Committee. 

 
2.1.2 Comments 
 

The dynamic aperture simulations of the NSLS-II storage ring continue to indicate that the 
acceptance of the machine will being challenging, particularly with the full complement of 
damping wigglers, and therefore places demands on the requirements of accelerator components, 
alignment, etc.  The Committee judged that the specifications and designs are adequate to address 
this challenge, but that it is important that the machine be commissioned in a symmetric (i.e., no 
long straight section) configuration, and operational experience be gained in this configuration. 

 
The Committee noted the impressive technical progress made since the November 2007 

DOE review.  Designs for magnets, vacuum chambers, beam diagnostics and other systems have 
advanced significantly.  Important technical aspects related to beam stability and alignment are 
being addresses through a well-considered test program. 
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The Committee noted that the Accelerator Systems Division is concerned about its 
overall staffing level in the WBS.  The project is encouraged to monitor this situation carefully. 

 
Regarding the decision to locate the NSLS-II control room in the NSLS building, it should 

be understood that there may be some longer-term operational costs and impacts associated with 
this decision.  The project should consider moving the control room back into the NSLS-II 
enclosure.  The specifications and interfaces are captured in the RSI documents.  Although for the 
most part the Accelerator System RSI documents are in draft form, they are advanced to an 
appropriate level for this stage of the project.  They appear to be “on-track” for CD-3. 

 
The Committee judged that the Accelerator Systems/Conventional Facilities interface 

requirements are in good shape, and are “on-track” for CD-3. 
 

For the full CD-3 review, the Committee would like to see the full list of planned 
procurements in FY 2009 and the design status of each. 
 
Response to Charge Points 
 
 Is progress sufficient in all project areas (conventional facilities, accelerator systems, and 
experimental facilities) to make credible plans and preparations for demonstrating readiness for 
construction in FY 2009? 
 

Yes: The accelerator systems are ready to proceed to CD-3—the Committee was 
impressed with work that has been done in identifying interface requirements. The design 
levels of the accelerator systems have been advanced and are ready to proceed to CD-3. 

 
 Have all the prerequisite activities (i.e., CD-2 External Independent Review Corrective 
Action Plan) and documents necessary to support CD-3 been completed and/or is there a 
reasonable plan in place to complete them prior to the planned CD-3? 
 

Yes, the documents are in place and are being used.  The NSLS-II project responded to 
recommendations from the CD-2 review:  top-up safety analysis has advanced; the 
accelerator enclosure floor is of uniform height with a consistent beamline height of 1.2 m 
inside the enclosure; and uniform PLC solutions are being pursued and standards are 
being developed. 

 
2.1.3 Recommendations 
 

None. 
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2.2 Experimental Facilities 
 
2.2.1 Findings 
 
 The Experimental Facilities Division staff are charged with the specification, design, 
procurement, installation, and commissioning of the beamlines and experimental instrumentation 
for the NSLS-II project.  In addition, the division’s responsibilities include planning for future 
beamline development, development of R&D programs in support of the Experimental Facilities 
operations, and interactions with facility users.  The NSLS-II project scope requires that six 
beamlines be installed on the experimental floor ready for commissioning at CD-4.  
 
 Since CD-2, the Experimental Facilities project team has been extensively engaged in user 
outreach.  The NSLS-II project held six Scientific Strategic Planning Workshops with a combined 
attendance of approximately 200 in the scientific areas of Life Sciences, Materials Science and 
Engineering, Earth and Environmental Sciences, Chemical and Energy Sciences, Hard Condensed 
Matter and Materials Physics, and Soft and Biomolecular Materials.  The scientific strategic plan 
for NSLS-II currently in development will be used along with input from the user community, the 
Experimental Facilities Advisory Committee and DOE sponsors as a guide for the development of 
experimental facilities.  Concurrently, Experimental Facilities hosted seven beamline specific 
workshops with approximately 300 attendees.  The beamlines planned for the development as part 
of the NSLS-II project will be selected from these areas:  XPCS/SAXS, Soft X-ray Scattering, 
Inelastic Scattering, Nanoprobe, Coherent Diffraction, XAS, Powder Diffraction.  While it is 
planned that the first five of these beamlines are to be sited at undulator ports of the NSLS-II ring, 
utilizing the high brilliance and coherence of the source, construction of the last two beamlines is 
proposed at damping wiggler ports of the ring to provide high-flux beamlines.  
 
 Project management hopes to use the NSLS-II strategic plan to help to plan the facility 
coherently, in a way that takes advantage of synergies in techniques and beamlines across 
communities.  NSLS-II will call for future Letters of Intent based on the strategic plan.  Choices 
for future additional beamlines for the NSLS-II facility will be done through a proposal system 
from beamline advisory teams (BATs) to the Experimental Facilities Advisory Committee. 
Theses beamlines may include equipment or instruments to be moved from the NSLS facility. 
 
2.2.2 Comments 

 
Efforts are continuing to address the transition from NSLS-I to NSLS-II, including the 

transition of beam lines, as well as NSLS staff and users.  The management of the Experimental 
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Facilities Division and the transition team are aware of the benefits and pitfalls of re-using 
equipment and instruments.  As many as 20 of the present NSLS beamlines are under consideration 
for relocation to NSLS-II.  Planning for the transition of BNL staff from NSLS-I to NSLS-II, as well 
as the process for the employment of Participating Research Team (PRT) staff members by the new 
facility are critical.  An early start in efforts to provide a clear career path to the present NSLS PRT 
staff is advised. 
  

The ongoing development of a strategic plan for NSLS-II, which will serve as a basis for 
future beamline development, is strongly endorsed.  This planning effort is vital to efficiently 
allocate the scarce resources of the NSLS-II beamlines and take advantage of the unique 
scientific opportunities and technical strengths available at this facility.  The strategic plan can 
help to ensure that beamline development provides users with appropriate capabilities, 
capabilities that are well integrated into the facility with missions that are consistent with the 
overall strategic plan for the facility 

 
Further hiring of beamline scientists is a significant challenge but is critical for progress 

in beamline design.  In particular, early operations planned for FY 2012 will require enough staff 
to continue planning and installations while commissioning beamlines. 

 
The R&D programs for 1 nm focusing and 0.1 meV energy resolution are progressing 

well.  Research presented for R&D programs to attain a 1 nm focus using multi-layer Laue 
lenses and Kuniform lenses showed that both techniques have continued to progress.  Further 
hires in these areas are needed for continued progress.  The development of an R&D beamline at 
NSLS in support of the 0.1 meV R&D program should be considered. 

 
From the Experimental Facilities presentation, it is clear that a Long Straight Section  

(15 m) is highly advantageous for the IXS beamline and may also be advantageous for some of 
the other project beamlines.  Studies of requirements for modifications to the storage rings for 
inclusion of long straight sections into existing third generation sources such at the Advanced 
Photon Source and the European Synchrotron Radiation Facility (ESRF) is presently underway.  
It is therefore advisable before construction that the NSLS-II accelerator staff considers the 
feasibility for inclusion of this option after CD-4.  

 
X-ray Absorption Spectroscopy (XAS) Beamline  
 

Although the Experimental Facilities presentations showed that progress was made in 
addressing the engineering challenges connected with the heat load issues of a damping wiggler 
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source, the Committee was not convinced that a damping wiggler was the best source for a XAS 
beamline.  This is particularly true for micro-XAS experiments where the brilliance of an undulator 
source can be effectively employed.  The Committee also judged that plans for simultaneous energy 
scanning of the high-heat load and high-resolution monochromators are ill advised.   
 
2.2.3 Recommendations 
 

1. Membership of the BATs should be broadened in some cases to include technical 
experts in the fields and provide a broader representation of the scientific community. 

 
2. To meet the CD-3 criterion, Experimental Facilities management should develop 

(before the end of August 2008) a plan which:  
 
• Specifies the six project beamlines; 
• Defines the technical scope of these beamlines; 
• Determines the minimal and mature phase beamline optics, instrumentation, 

detector, and other beamline requirements; and  
• Develops cost and schedule documents for each beamline within the Experimental 

Facilities budget.  
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3. CONVENTIONAL FACILITIES  
 
3.1 Findings 

 
The conventional construction of the NSLS-II project represents a significant fraction 

(over 36.7 percent) of the total work included in the construction funds of the plant line of the 
NSLS-II project.  As estimated by project management (based upon Title II 50 percent design 
cost estimates) for this review, this is $268.8 million at this time with a project wide contingency 
estimate of 27.7 percent for the current baseline of the project.  (The current CF baseline 
including approved changes is $247.5 million.)   

 
The vast majority of this work is on-grade construction of about 456,000 (up from 

412,000 at the November 2007 DOE review) gross square feet of buildings.  Most of this space, 
in turn, is over 282,000 (up from 240,000) gross square feet of a “Ring Building” that will house 
the NSLS-II accelerator and an eventual suite of 58 possible experimental beam lines.  The 
accelerator complex will include, in an attached gallery, a 200 MeV Injection Linac, a Booster 
Accelerator in an attached dedicated above ground ring tunnel that accelerates electrons from 
200 MeV to 3 GeV, and a main Storage Ring that is the source of the extracted light beams.  The 
main Storage Ring is within a tunnel that is structurally isolated within the inner annulus of the 
Ring Building.  A larger outer annulus houses the extracted beams.  The width of the outer 
annulus was increased by about ten feet since the November 2007 DOE review, accounting for 
most of the increase in planned gross square feet to be constructed.   

 
The remaining buildings are attached service buildings, the Linac rf area, an entrance 

lobby (replacing an earlier proposed central Operations Building) and two and a half of a 
possible five distributed Laboratory Office Buildings adjacent to the extracted experimental 
lines.  In addition to these on-grade buildings, there is utility work to provide chilled water, 
electrical service, Liquid Nitrogen, and site preparation of a 40- plus acre site.   

 
The present plan is to support operations of the NSLS-II complex from an operations 

center to be located in a redeveloped portion of the existing NSLS facility across the street from 
the NSLS-II complex.  Temporary commissioning operations may be conducted from locations 
within the NSLS-II complex.  This plan deleted the “Operations Center” shown in the Title I 
documentation.   

 
This work is the most significant construction at BNL since the construction of the tunnel 

housing the RHIC project. 
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In mid-May 2008 the Architect/Engineer (A/E), HDR, delivered to the NSLS-II project 
staff the 50 percent Title II submittal.  This was in turn utilized by two estimators—VJ Associates, 
working for the A/E; and LiRo/Gilbane, working as a design Construction Manager (CM) for the 
NSLS-II project.  The two estimates were delivered to the NSLS-II project staff a week before this 
review, and have been compared and “rationalized” by the project staff.  The staff has determined 
that they are “similar” but the CM estimate is about $14 million above the A/E estimate, 
continuing a trend that has been true for these two estimators for previous levels of design.  The 
next deliverable from the A/E is the 80 percent design submittal due the last week of June 2008 
and the 100 percent design submittal is due by the end of August 2008.  In each case both 
estimators are expected to deliver their corresponding estimates about two weeks later.  Thus, the 
100 percent estimates are due by mid-September, a few weeks before the tentatively scheduled 
CD-3 review.  The 50 percent estimates shown to the Committee continued the structure used for 
the Title I estimates shown at the November 2007 DOE review:  they are based upon usual 
industry “take-off” sheets and do not follow the WBS structure of the project.  Also, the structures 
of the two estimates are not identical and direct comparison of quantities and assumptions are not 
trivial for casual inspection.  The Committee was told that both 80 percent submittal estimates are 
expected to be restructured to correspond to the NSLS-II project WBS structure. 

 
Essentially all the technical issues noted at the November 2007 DOE review have been 

addressed, and the A/E has incorporated the decisions into the design.  Among the issues 
addressed have been the choice of substrate (all engineered fill), the floor elevation (74 feet), the 
design of the column footings (after extensive vibration analysis), the accelerator and 
experimental floor thickness (also after vibration analysis), and after a review of experimental 
requirements a decision to increase the floor length available to each experiment (by widening 
the annulus—a significant increase in floor space.)   

 
The 50 percent design submittal is typical of Title II designs at this level of progress. 
 
An independent progress submittal for the utility work outside the “Ring Building” 

contract scope was also made available to the review team. 
 
The RFP for the Ring Building contract has just been forwarded by the NSLS-II 

procurement staff to DOE for review. 
 
A contractor outreach program has resulted in the identification of approximately six 

qualified contractors to participate in the RFP process when solicitation begins. 
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The NSLS-II project team has determined that they will self-perform CM services, and 
have begun the process of hiring and identifying sufficient staff to do this.  This approach may 
still require the addition of outside field CM staff to the team during periods of peak activity. 

 
The project interface teams are participating in the reviews of the Title II submittals. 
 
Some existing structures occupy the NSLS-II site.  BNL is in the process of moving the 

functionality housed in these structures, and demolition has begun.  Some utility relocation is 
also required to provide a “clean” site.  After BNL completes the required demolition, the project 
will undertake a “site-prep” contract to clear all vegetation and remove and relocate any other 
interferences. 
 
3.2 Comments 
 

The extent of the conventional construction required for the NSLS-II project is 
significant, but not particularly unusual in comparison with other recent DOE/SC projects.  It 
does not require particularly unusual construction techniques. 

 
The BA (budget authority or “obligations”) profile for the work that was presented may 

not reflect reality in “out-years”.  Some provision for flexibility must be provided in the 
contractual arrangements.  Consideration of the definition of possible deliverables corresponding 
to any proposed phased funding of the multiyear “Ring” construction contract must continue to 
be given.  This consideration must also address the issue of possible delays of obligation 
authority in any given fiscal year. 

 
The CF staff has made very substantial progress since the November 2007 DOE review.  

All of the technical comments and recommendations were essentially addressed, usually with 
very evident, complete studies of the issues.  If the work scheduled between now and the 
proposed CD-3 review is completed on time, the necessary work for a successful CD-3 review of 
CF will also be complete. 

 
The prequalification process of contractors (and major subcontractors) is a noteworthy 

practice and appears to be thorough and well done. 
 
The design comment tracking and resolution process is mature and appears to be working 

well thus far; this process should continue through completion and approval of the design. 
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The contractor outreach program is an excellent vehicle to inform and attract potential 
bidders, and this should continue as the design progresses toward completion.  Ensuring the 
greatest amount of competition for the Ring Building contract is the key to receiving the best bid 
price possible. 

 
The construction safety program (including incentives) as presented is sending the correct 

message to contractors and is using lessons learned from previous projects in a proactive manner. 
 
Escalation is currently estimated at five percent; increasing to eight percent in future cost 

estimates.  Project staff should consider applying specific higher escalation percentages to 
materials that exhibit extreme price volatility.  

 
Site work is currently planned to be performed by BOA contractors ahead of CD-3 

approval.  If this is not possible, this work needs to be expedited and awarded as soon as CD-3 
approval is granted.  

 
Construction management is planning to use a web-based application (Expedition) for the 

routing and processing of submittals, RFIs, etc., between BNL, the A/E, and contractors; 
however, this application is not in use at this time.  Due to the learning curve and possible need 
for customization, this procurement and subsequent training should proceed at the earliest 
possible time.  

 
The proposal for prebid site visits to prospective general contractors to observe safety 

culture and performance is an excellent idea.  It will be interesting to see how contractors 
respond.  Impressions from these visits could be included in the best value criterion for final 
bidder selection. 

 
Close attention needs to be paid to “design contingency” and the changes to the cost 

estimate between 50 percent and 100 percent Title II design (design maturity).  Market factors 
and unit cost adjustments are not under the control of the project team, and therefore contingency 
needs to be available for those items while avoiding cost growth due to design changes.  Of 
particular concern is the maturation of the mechanical and electrical designs as they are lagging 
(closer to 40 percent complete) the other disciplines, as is customary with most projects.  

 
Very extensive and impressive analyses have been completed on vibration for this 

project, most likely leading edge for this field of study.  
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The A/E electrical design work at the 50 percent submittal merged the work to be included 
in the Ring Building contract and a planned stand-alone electrical utility contract.  At 80 percent 
design the various design packages should be stand-alone bid packages including a separate cost 
estimate.  It is very important that this occurs so that the contract packages (RFPs or Invitations to 
Bid) can be prepared in time and that separate cost estimates are prepared for each package. 

 
The Title III support from the A/E must be negotiated. 

 
3.3 Recommendations 
 

1. Complete the 80 percent and 100 percent reviews of the Ring Building Title II design 
by July 30 and September 15, 2008 respectively. 

 
2. Obtain the 80 percent (and future) cost estimates of the Ring Building Title II design 

following the WBS. 
 
3. Using the WBS structured cost estimate for the Ring Building prepare a resource and 

cost loaded schedule for the Ring Construction to assist in matching work to the 
available obligation funds. 

 
4. Continue to evaluate the size of the construction management staff and prepare 

staffing accordingly. 
 
5. Show at the CD-3 review, project management’s proposed annual division of 

construction funds between CF and technical components.  These amounts should be 
shown to be consistent with the multiyear funding profile to be included in the Ring 
Building RFP. 

 
6. Separate the estimate for the proposed independent electrical contract from the Ring 

Building estimate, and make sure overheads are included. 
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4.  ENVIRONMENT, SAFETY and HEALTH 
 

4.1 Findings 
 

The NSLS-II Environment, Safety, and Health (ES&H) project staff are experienced and 
have the required expertise to support the project.  Two construction safety engineers are in the 
process of being hired and will start work this summer.  If needed, overhead funded subject 
matter expert support from the BNL Safety and Health Services Department is available.  
Overall, the staffing levels and budgets presented appear reasonable. 

 
There were four recommendations resulting from the November 2007 DOE review.  

First, the fire protection exemption for not using a three-hour-rated fire barrier was approved by 
the local authority having jurisdiction and the DOE/BHSO.  The approval is conditional based 
upon installing additional specific fire protection (detection and suppression) equipment.  This 
additional equipment is funded and design modifications are in process.  Appropriate 
surveillances will need to be incorporated into the NSLS-II Accelerator Safety Envelope to 
ensure the fire-protection design parameters are maintained. 

 
Second, the BNL and NSLS-II ES&H staff are actively engaged in the General 

Contractor (GC) selection process to evaluate the safety culture of the bidders.  The draft RFP 
includes GC selection criteria based upon acceptable Days Away, Restricted, or Transferred 
(DART) and Lost Work Day (LWD) rates, OSHA 300 logs, OSHA/EPA citations, and other 
measureable indicators.  Additionally, NSLS-II ES&H staff will perform unplanned 
walkthroughs of the GC current job sites to gain hands-on knowledge of GC operations.  

 
Third, a draft Project Construction ES&H Plan has been prepared and will be included in 

the GC RFP.  The plan includes required 10CFR 851 actions and also includes a well-planned 
safety incentive program for the GC and sub-contractors.  Minor document improvements are 
required before finalizing the ES&H plan.  The GC must submit a Health and Safety Plan 
(HASP) to the project for approval prior to beginning work.  The HASP will be based on the 
Project Construction ES&H Plan.  Subcontractors will be required to follow the GC HASP.   

 
Fourth, information in the Preliminary Radiological Considerations for the Design and 

Operation of NSLS-II Accelerator and Enclosures, as described in the November 2007 DOE/SC 
review report was transferred into three separate documents, all of which are finalized and 
approved. 

 
The Committee considers the above four prior recommendations closed. 
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4.2 Comments 
 

The project performed two radiological design reviews (March 2007 and April 2008) 
which included radiation, accelerator, and shielding professionals mostly external to BNL.  The 
project received a total of 36 recommendations from these two reviews.  Many recommendations 
were implemented and the others are being tracked to resolution.   

 
The NSLS-II site has a long history of BNL and pre-BNL activity.  Buried tanks, drywells, 

releases of substances (chemicals, oils), as well as radiological contamination are known to exist or 
existed at the location.  The initial Environmental Assessment (EA) of the NSLS-II was performed 
in October 2006 with a finding of no significant impact (FONSI).  In June 2008, the latest NSLS-II 
Title II design specifications were compared with information included in the October 2006 EA.  No 
new adverse environmental impacts have been identified.  The Title II design specifications are 
therefore within the scope of the existing EA.  Due to the known history of the location, NSLS-II 
needs to be vigilant for ES&H concerns especially during the site preparation and excavation phase. 

 
Provisions were made in the draft RFP for the GC to provide comprehensive occupational 

medicine services to workers employed at the NSLS-II construction site who:  1) work on the 
NSLS-II site for more than 30 days in a 12-month period; or 2) are enrolled for any length of time 
in a medical or exposure monitoring program required by 10CFR 851and/or any other applicable 
Federal, State or local regulation, or other obligation.  The GC will provide an on-site nurse during 
working hours.  Should injuries occur, the nurse will be readily available to provide first-aid, 
medical treatment, and advice, as well as appropriate case management of ill or injured workers to 
facilitate rehabilitation and safe return to work. 

 
The project has options or alternates concerning physical site access, training, and 

badging for workers.  The project anticipates a maximum of 300 workers per day at its peak 
associated with NSLS-II construction.  Presently, the draft NSLS-II Construction ES&H Plan 
indicates the BNL main gate would provide access to the NSLS-II site.  An option may include 
using the BNL south gate for accessing the NSLS-II site.  The draft NSLS-II-Construction 
ES&H Plan indicates that the BNL on-site contractor-vendor orientation (CVO) facility will be 
used for worker training.  The project is reviewing whether the CVO facility personnel capacity 
may be limiting.  Options include having training at the NSLS-II site in portable buildings or in 
an off BNL-site location.  Similarly, the project is reviewing whether the BNL site badging 
office can accompany NSLS-II worker site access badging needs.  Options include establishing a 
dedicated NSLS-II site badging office or an off BNL-site badging office).  The project should 
thoroughly review each option and be prepared to implement the options as necessary. 
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Most documentation and permits required of the project are either completed or very 
close to completion and properly planned to support CD-3.  The documents reviewed by the 
Committee were of high quality and support the project moving forward.  The NSLS-II HASP 
and Fire Hazard Analysis Report are in draft form.  They are substantially complete with only 
minor improvements needed before finalization.  The Hazard Analysis Report (HAR) is 
currently being updated.  There are significant amounts of analyses that need to be included and 
incorporated in the updated HAR.  The HAR update is a group effort and due to the amount of 
people providing input to the updated HAR; BNL HAR internal reviews and subsequent 
comment resolution; DOE HAR reviews and subsequent comment resolution; and the series 
nature of these reviews, the project recognizes that a significant schedule delay could develop.  
The project has scheduled obtaining DOE HAR approval prior to the next DOE/SC review 
scheduled for late September 2008.  Frequent HAR schedule status checks need to be conducted 
by the project to ensure the HAR stays on schedule.   

 
DOE Rule 10CFR851 includes that ASME Boiler and Pressure Vessel (B&PV) Code, 

Section VIII, Pressure Vessels, must be in compliance.  The rule indicates that vacuum systems 
should be considered pressure systems due to their potential for catastrophic failure due to 
backfill pressurization.  However, the ASME B&PV Code does not consider vacuum systems to 
be pressure vessels because their internal nor external operating pressures do not exceed 15 psig. 

 
Certain provisions of the ASME B&PV Code may not be feasible to apply to vacuum 

systems (i.e., beamlines).  The project’s ES&H Professional Support Specialist chairs a DOE-
wide working group to develop a consensus standard to define when and how the ASME B&PV 
Code should apply to vacuum systems.  Should the ASME B&PV Code apply, the working 
group has defined actions needed to prevent over-pressurization (i.e., pressure relief devices).  
The working group plans to present the proposed standard to the DOE Accelerator Safety 
Workshop for potential incorporation into the DOE Implementing Guidance for DOE 
Accelerator Safety Order 420.2B.  The standard is presently being incorporated into the BNL 
Pressure Safety Subject Area.  While the standard appears appropriate, the project should be alert 
to any negative reviews of the proposed standard and be prepared to take necessary action to 
remain in compliance with 10CFR851. 
 
4.3 Recommendation 
 

1. Actively manage the HAR review and approval schedule to ensure the report remains 
on schedule.  The report needs to be approved by DOE prior to the next DOE/SC 
review in late September 2008.  
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5.   COST ESTIMATE 
 
5.1 Findings 
 

The NSLS-II project has a proposed TPC baseline of $912 million.  This includes  
$187 million or approximately 28 percent in contingency based on the Total Project Cost (TPC) 
estimate-to-complete.   The TPC consists of $791 million in Total Estimated Cost (TEC) and 
$121 million in Other Project Costs (OPC).  The $177 million of TEC cost contingency of the 
project is based on bottoms-up risk assessment at Level 4 or 5 WBS performed by the CAMs.  
There is $10 million of contingency associated with OPC.   

 
The project risk was developed based on detailed bottoms-up analysis by the CAMs and 

are documented in the risk registry.  The risk registry, which identifies and tracks the project 
risks contained 407 Risk register entries at CD-2 and is being re-assessed and it is anticipated to 
result significantly fewer register entries.  Related risk impacts and mitigation strategies are 
being reviewed and will be finalized by the end of June.   

 
The cost estimates have been developed by the CAMs at the detailed bottoms-up level 

(WBS levels 4, 5, or lower).  The Estimate at Completion (EAC) is scheduled to be updated 
before CD-3, however, the EAC process needs to be refined to include the most up-to-date 
estimates and reflect best management judgment.  

 
The project currently has 41 CAMs responsible for 275 control accounts, the CAMs 

estimated the direct costs including risk and contingency.  Cost information provided by the 
CAMs are time phased in Primavera 6 and burdened and escalated in COBRA.   

 
Since January 2008, when the project was baselined at CD-2 the project has maintained 

the $912 million TPC.  As of June 2008, the project spent approximately 7.19 percent of the 
TPC. 
 
5.2 Comments 
 

The Committee considered the TPC of $912 million and the related $187 million 
contingency reasonable.   
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Since the CD-2 Independent Project Review/External Independent Review (IPR/EIR), the 
project made progress with cost estimates including consolidating the projects assumptions into 
one document, updating the WBS dictionary, and implementation of the Earned Value 
Management System, Title II 50 percent CF estimates.  However, there are still other IPR/EIR 
recommendations the project has yet to complete. 

 
Related risk impacts and mitigation strategies are being reviewed and will be finalized by 

the end of June 2008. 
 

5.3 Recommendations 
 

1. Ensure that the reassessment of the Risk Register and associated impacts and mitigation 
strategies be completed and correlated with cost contingency by August 2008. 

 
2. The EAC process needs to be refined to include the most up-to-date estimates and 

reflect best management judgment by August 2008. 
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6. SCHEDULE and FUNDING 
 
6.1 Findings 

 
The critical path continues to be the design/construction of CF, storage and booster ring 

installation, and storage ring commissioning.  The CD-4, project completion date is scheduled 
for June 2015, and includes approximately 12 months of schedule contingency.   Twelve months 
of schedule contingency (out of the eight-year project period) represents approximately 15 
percent of the duration. 

 
The resource-loaded schedule was developed using a bottoms-up approach with input 

(duration, resources, start date, etc.) from the CAMs using a web-based database system.  
Primavera 6.0 and COBRA are the primary tools chosen to provide the NSLS-II resource-loaded 
integrated cost and schedule.  The project schedule continues to be funding constrained and the 
project team is analyzing various continuing resolution scenarios and the resulting impacts to the 
project. 

 
In October 2007, the BNL EVMS review was performed.  A follow-up review is 

scheduled with the Office of Engineering and Construction Management (OECM) is scheduled 
to take place on July 30-31, 2008 to closeout the outstanding corrective actions.  The EVMS 
certification is a prerequisite for obtaining CD-3, and the Committee recommended that BSA 
ensure that all issues have been satisfactorily addressed to assure certification.  

  
The project also presented the funding profile as shown in Table 6-1 below. 
 

Table 6-1.     Funding Profile ($M) 
Fiscal Year FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15 TOTAL 

R&D     3.0 20.0 10.0 2.0 0.8         35.8 
OPC 1.0 4.8 19.0                 24.8 
PED     3.0 29.7 27.3             60.0 
Construction         66.0 162.5 252.9 166.1 57.4 26.3   731.2 
Pre-Ops             0.7 7.7 24.4 22.4 5.0 60.2 
Total NSLS-II Project 1.0 4.8 25.0 49.7 103.3 164.5 254.4 173.8 81.8 48.7 5.0 912.0 
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6.2 Comments 
  
The Committee judged that the CD-4 date of June 2015, including 12 months of schedule 

contingency was achievable.   
 
Since the CD-2 IPR/EIR, the project has made progress with the schedule estimates 

including consolidating the projects assumptions into one document, and implementation of 
EVMS, updating the WBS dictionary.  The project has also updated the integrated schedule to 
include activities outside of the project, such as the chill water plant and demolition of buildings 
that can impact the project.  However, there are still other IPR/EIR recommendations the project 
has yet to complete. 

 
While schedule contingency was identified, a correlation of the schedule contingency to 

the risk registry has not established.  The project is currently the process of updating the risk 
registry, which will show how the risk identified will support the schedule contingency. 

 
The cost plan, fits within funding profile; however, if there is an extended CR from 

what was planned, the project cost and schedule will likely increase. 
 

6.3 Recommendation 
 
1. Ensure that schedule contingency is supported by the risk analysis currently being 

updated by the project by August 2008. 
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7. PROJECT MANAGEMENT 
 
7.1 Findings and Comments 

  
 The NSLS-II project is about seven percent complete through April 2008 and is on track 

for successful achievement of project objectives.  In terms of the charge to the committee, our 
overall assessment is: 

 
1. Is there sufficient progress for construction to begin in FY 2009?  Yes. 
2. Are the CD-3 prerequisites complete or on track?  Yes. 
3. Are the Management team and processes adequate?  Yes. 
4. Are the ES&H aspects of the project being properly addressed?  Yes. 

 
With respect to the specific prerequisite requirements for CD: 
 
 The design will be sufficiently mature to start construction 
 CD-2 documentation is being updated 
 The IPR/EIR are scheduled 
 The HAR is being updated 
 The Preliminary Security Vulnerability Report (BNL site-wide) is being updated 
 The Construction Project S&H plan is being prepared 
 Environmental stewardship provisions are being incorporated 
 The Quality Assurance plan is being updated 
 Project reporting is in place 
 EVMS certification is in progress 

 
The NSLS-II project organization is fully established.  The addition of a full-time Deputy 

Project Director, Division Director for Experimental Systems, and ES&H Manager completes 
the leadership team.  Overall project staffing is also proceeding satisfactorily. 

 
Project management tools and processes are nearing completion.  The original risk 

management approach is being overhauled to be more streamlined and practical.  The 
management process for tracking management’s best judgment of final project costs (EAC) is 
still evolving, but is making progress.  The project team is encouraged to complete a bottoms-up 
EAC to support the CD-3 reviews. 

 
Teamwork and constructive relations between the NSLS-II project team and DOE, both 

BHSO and BES, remain excellent.  BNL laboratory management remains fully supportive of 
NSLS-II. 
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The project scope includes six new beamlines, for which initial planning is underway. 
While this status is normal for this stage of the project, for CD-3 purposes, a more definitive plan 
is needed. 

 
The prospect of an extended Continuing Resolution in FY 2009 presents significant 

uncertainty for NSLS-II.  Project staff should continue to work with DOE to identify options to 
minimize impacts. 

 
The NSLS-II Procurement Manager is well-qualified and experienced to lead the 

procurement effort.  The current procurement staff of four are highly qualified.  The project 
procurement group is also supported by the BNL central procurement organization. 

 
The procurement staff is being ramped-up to manage construction.  Two additional 

procurement staff are being added to handle awarding and administration/expediting of 
construction and construction related subcontracts. 

 
The procurement systems appear well positioned and integrated with the project to 

respond to the project’s complex acquisition needs. 
 
Procurement is well coordinated with DOE through biweekly meetings, which cover key 

project procurement issues.  In addition, the NSLS-II Procurement Manager is now a member of 
the Integrated Project Team (IPT) and attends all IPT team meetings. 

 

7.2 Recommendation 
 
1. Prepare a plan that describes how the six project beamlines will be defined and 

baselined, by August 2008. 
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 DATE: April 18, 2008 
 
REPLY TO  

  ATTN OF: SC-22  
 

 SUBJECT:     DOE REVIEW OF THE NATIONAL SYNCHROTRON LIGHT SOURCE-II  
   (NSLS-II) PROJECT   
    

 

          TO: Daniel R. Lehman, Director, SC-28 
 
I request that you organize and conduct an Office of Science (SC) status review of the 
National Synchrotron Light Source II (NSLS-II) project at Brookhaven National Laboratory 
(BNL) during June 17-19, 2008.  The purpose of this review is to assess the project’s 
progress in making preparations for Critical Decision 3 (CD-3), Approve Start of  
Construction.  Your office’s review should encompass all aspects of the project’s technical 
systems, conventional facilities, cost and schedule estimates, management, and   
environment, safety and health (ES&H). 
 
The project received Critical Decision 2 (CD-2), Approve Performance Baseline, on January 
18, 2008 with a Total Project Cost of $912 million.  The FY 2008 Appropriation for NSLS-    
II was $29.7 million of Project Engineering and Design (PED) funds to be used to continue    
the maturation of the design. 
 
The NSLS-II project team received the conventional facilities 30% Title II design package 
from the A/E in February 2008.  The accelerator Systems organization continues to advance  
its designs; identify and resolve technical issues; and work to address interface issues   
affecting other project elements.  Experimental Systems has been working to refine      
beamline requirements, build science community interest in Beamline Advisory Teams, and 
prepare strategic plans for science at NSLS and NLSL-II. 
 
In carrying out its charge, the Committee should respond to the following questions:   
 

1. Is progress sufficient in all project areas (conventional facilities, accelerator systems, and 
experimental facilities) to make credible plans and preparations for demonstrating 
readiness for construction in FY 2009?     

 
2. Have all the prerequisite activities (i.e. CD-2 EIR CAP) and documents necessary to 

support CD-3 been completed and/or is there a reasonable plan in place to complete them 
prior to the planned CD-3. 

 

memorandum

 
DOE F  1325.8 
(08-93) 
 

United States Government 
Department of Energy 
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3. Does the management team possess the experience and expertise required to successfully 
deliver the NSLS-II project?  Are the management processes being appropriately used to 
manage the project? 

 
4. Are ES&H aspects being properly addressed given the project's current stage of 

development? 
 
Thomas M. Brown, the NSLS-II Program Manager, will serve as the Basic Energy Sciences 
point of contact for this review.  I would appreciate receiving your committee's report within    
60 days of the review’s conclusion. 
 

/s/ 
 
Eric Rohlfing 
Acting Associate Director of Science 
for the Office of Basic Energy Sciences 

 
cc: 
P. Dehmer, SC-2 
S. Meador, SC-28 
P. Montano, SC-22.3 
T. Brown, SC-22.3 
L. Cerrone, SC-22.3 
M. Holland, BSO 
F. Crescenzo, BSO 
J. Eng, BSO 
S. Aronson, BNL 
S. Dierker, BNL 
J. Yeck, BNL 
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Department of Energy Review of the 
National Synchrotron Light Source II (NSLS-II) Project 

 
REVIEW COMMITTEE PARTICIPANTS 

 
 

Department of Energy 
 
Daniel R. Lehman, DOE/SC, Chairperson  
 
 
Consultants 
 
Technical 
Rod Gerig, ANL*   
Mark Beno, ANL  
Stuart Henderson, ORNL   
 
Conventional Facilities 
Dixon Bogert, FNAL*   
Jeff Pittman, PNNL   
 
Cost and Schedule 
Kin Chao, DOE/SC*  
Kurt Fisher, DOE/SC   
 
Management 
Les Price, consultant*   
Jeff Geouque, ORNL   
Joe May, DOE/TJSO   
 
ES&H 
Peter Kelley, BNL*    
 

 
Observers 
 
Pedro Montano, DOE/SC   
Tom Brown, DOE/SC   
Frank Crescenzo, DOE/BHSO  
Joseph Eng, DOE/BHSO   
Natalia Melcer, DOE/CFO 
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Department of Energy Review of the  
National Synchrotron Light Source (NSLS) II Project 

 
AGENDA 

 
Tuesday, June 17, 2008 – CFN Large Seminar Room 
 
 8:00 am DOE Executive Session ...................................................................... D. Lehman 
 8:45 am Welcome ............................................................................................. S. Aronson 
 9:00 am NSLS-II Overview ................................................................................S. Dierker 
 10:00 am Break 
 10:15 am Project Baseline and Construction Readiness........................................... J. Yeck 
 11:00 am Conventional Facilities ......................................................................... M. Fallier 
 12:15 pm Lunch 
 1:00 pm Accelerator Systems............................................................................. F. Willeke 
 1:45 pm Experimental Facilities ............................................................................... J. Hill 
 2:30 pm Break 
 2:45 pm Project Support...................................................................................... D. Hatton 
 3:00 pm ES&H Readiness...................................................................................... S. Hoey 
 3:15 pm Subcommittee Breakout Sessions 
 5:00 pm DOE Full Committee Executive Session............................................ D. Lehman 
 6:30 pm Adjourn 
 
Wednesday, June 18, 2008 
 
 8:00 am Parallel Subcommittee Presentations/Discussions 
 10:00 am Subcommittee Working Sessions 
 11:00 am DOE Full Committee Executive Session  
 12:00 pm Lunch 
 1:00 pm Subcommittee Working Sessions 
 2:00 pm Dry Run of Closeout Briefing 
 3:00 pm Closeout Briefing with BNL and NSLS-II Management 
 4:00 pm Adjourn 
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TABLE 



 

 
NSLS-II Preliminary Cost Baseline 

 
 

Total $K Actuals To Date $K To Go $K
$K % To 

Go Total $K
To Date 

$K
To Go 

$K
$K % To 

Go

1.01 Project Management (SC7 & SC9) 31,066,056                 3,452,821                   27,613,235                 -                              0% 31,066,056                -        -       -      -         

1.01.01 Project Management (SC9) 4,890,806 433,330                      4,457,477                   0% 4,890,806                  -        -       -      -         

1.01.02 Environmental, Safety & Health (SC7) 3,162,391 270,754                      2,891,637                   0% 3,162,391                  -        -       -      -         

1.01.03 Project Support (SC9) 20,370,899                 2,229,795                   18,141,104                 0% 20,370,899                -        -       -      -         

1.01.04 Quality Assurance (SC7) 1,641,229                   484,600                      1,156,628                   0% 1,641,229                  -        -       -      -         

1.01.05 Configuration Mgmt. & Document Control (SC9) 1,000,731                   34,343                        966,389                      0% 1,000,731                  -        -       -      -         

1.03 Accelerator Systems (SC1, SC2, SC3, & SC5) 180,883,141               1,964,424                   178,918,716               -                              0% 180,883,141              -        -       -      -         

1.03.01 Accelerator Systems Mgmt. (SC1, SC2, SC3, & SC5) 2,939,960 326,479                      2,613,481                   0% 2,939,960                  -        -       -      -         

1.03.02 Accelerator Physics (SC1) 5,731,341                   303,988                      5,427,353                   0% 5,731,341                  -        -       -      -         

1.03.03 Injection System (SC2) 30,239,613                 18,516                        30,221,097                 0% 30,239,613                -        -       -      -         

1.03.04 Storage Ring (SC3) 104,323,288               988,443                      103,334,845               0% 104,323,288              -        -       -      -         

1.03.05 Controls Systems ( SC5) 12,180,987                 173,698                      12,007,289                 0% 12,180,987                -        -       -      -         

1.03.06 Accelerator Safety Systems (SC2 & SC3) 3,103,852                   6,272                          3,097,580                   0% 3,103,852                  -        -       -      -         

1.03.07 Insertion Devices (SC3) 18,003,369                 39,676                        17,963,693                 0% 18,003,369                -        -       -      -         

1.03.08 Accelerator Fabrication Facilities (SC2 & SC3) 4,360,731                   107,352                      4,253,379                   0% 4,360,731                  -        -       -      -         

1.04 Experimental Facilities (SC4) 52,723,953                 593,063                      52,130,890                 -                              0% 52,723,953                -        -       -      -         

1.04.01 Experimental Facilities Management 2,541,396                   154,568                      2,386,828                   0% 2,541,396                  -        -       -      -         

1.04.02 Standard Local Controls & Data Acquisition Systems 5,024                          -                              5,024                          0% 5,024                         -        -       -      -         

1.04.03 Standard Diagnostics 31,856                        -                              31,856                        0% 31,856                       -        -       -      -         

1.04.04 Standard Optics 97,992                        -                              97,992                        0% 97,992                       -        -       -      -         

1.04.05 User Instruments 48,935,510                 438,495                      48,497,014                 0% 48,935,510                -        -       -      -         

1.04.06 Front End User Requirements Development 32,551                        -                              32,551                        0% 32,551                       -        -       -      -         

1.04.07 Optics Labs 1,079,625                   -                              1,079,625                   0% 1,079,625                  -        -       -      -         

1.05 Conventional Facilities (SC6) 208,374,291               8,230,961                   200,143,330               -                              0% 208,374,291              -        -       -      -         

1.05.01 Conventional Facilities Management 3,862,704                   311,184                      3,551,520                   0% 3,862,704                  -        -       -      -         

1.05.02 Conventional Facilities Engineering and Design 17,453,241                 7,919,777                   9,533,464                   0% 17,453,241                -        -       -      -         

1.05.03 Conventional Facilities Construction 184,876,262               -                              184,876,262               0% 184,876,262              -        -       -      -         

1.05.04 Integrated Controls & Communications 460,000                      -                              460,000                      0% 460,000                     -        -       -      -         

1.05.05 Standard Equipment 822,084                      -                              822,084                      0% 822,084                     -        -       -      -         

1.05.06 Conventional Facilities Commissioning 900,000                      -                              900,000                      0% 900,000                     -        -       -      -         

Direct Total Estimated Costs (TEC) 473,047,441               14,241,270                 458,806,170               176,683,825               39% 649,731,266              -        -      -       -      -         

TEC Burden and Escalation 141,455,562               3,344,386                   138,111,176               -                              141,455,562              

TEC 614,503,003               17,585,657                 596,917,346               176,683,825               30% 791,186,828              

1.02 R&D (SC1, SC2, SC3, SC4, SC5, SC6, SC9) 42,842,412                 21,141,222                 21,701,190                 -                              0% 42,842,412                -        -       -      -         

1.02.01 Accelerator Systems R&D (SC2 & SC3) 7,947,095                   2,146,282                   5,800,813                   0% 7,947,095                  -        -      -       -      -         

1.02.02 Experimental Systems R&D (SC4) 13,021,105                 1,893,477                   11,127,628                 0% 13,021,105                -        -       -      -         

1.02.03 Conceptual Design - Accelerator Sys. (SC2 & SC3) 9,969,959                   7,721,958                   2,248,001                   0% 9,969,959                  -        -       -      -         

1.02.04 Conceptual Design - Experimental Facilities 337,729                      339,884                      (2,155)                         0% 337,729                     -        -      -       -      -         
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Total $K

Direct Other Project Costs (OPC)

TOTAL PROJECT COST (TPC)

OPC Burden and Escalation

WBS# WBS Name

DOE Review Estimate

Variance 
$K

Baseline Contingency

Total $K

Estimate
Project Baseline

Contingency



 

APPENDIX E 
 
 

SCHEDULE 
TABLE 



 

NSLS-II Schedule Chart 
 



 

APPENDIX F 
 
 

FUNDING 
CHART 



 

NSLS-II Preliminary Funding Profile 

 
 

 

912.05.048.781.8173.8
254.

4164.5103.349.725.04.81.0
Total NSLS-II 

Project

60.25.022.424.47.70.7Pre-Ops

731.226.357.4166.1
252.

9162.566.0Construction

60.027.329.73.0PED

24.819.04.81.0OPC

35.80.82.010.020.03.0R&D

TOTALFY15FY14FY13FY12
FY1

1FY10FY09FY08FY07FY06FY05Fiscal Year

912.05.048.781.8173.8
254.

4164.5103.349.725.04.81.0
Total NSLS-II 

Project

60.25.022.424.47.70.7Pre-Ops

731.226.357.4166.1
252.

9162.566.0Construction

60.027.329.73.0PED

24.819.04.81.0OPC

35.80.82.010.020.03.0R&D

TOTALFY15FY14FY13FY12
FY1

1FY10FY09FY08FY07FY06FY05Fiscal Year



 

APPENDIX G 
 
 

MANAGEMENT 
CHART 



 

NSLS-II Organization Chart 
 

 



NSLS-II Accelerator Systems Advisory Committee (ASAC) 

Report of the fourth meeting, July  17th and 18th, 2008. 

 

 

Committee Members Present : 

 

G. Decker, APS, 

W. Decking, DESY 

D. Einfeld, ALBA 

P. Elleaume, ESRF, Chair 

J.M. Filhol, SOLEIL 

J. Galayda, SLAC 

D. Rubin, Cornell 

C. Steier, LBNL/ALS 

R.P. Walker, DLS 

 

Members Absent : 

 

C. Bocchetta, Instrumentation Technology 

 

Introduction 

The committee is pleased and impressed to see very good progress in most areas. The project appears in 
good shape in view of the requirements set for the upcoming CD-3 DOE Lehman review scheduled for 
Late 2008.  

The following sections summarize the committee’s findings and recommendations in relation to each 
presentation. 

 

Welcome and Project Status 

 



‐ The expected time duration of 4.5 years between the ground breaking and the first beam in the 
storage ring appears reasonable in comparison with other recent facilities which required 3.5 
years, some with a circumference which was significantly smaller. 

‐ When establishing the spending profile, the committee wonders whether the payment conditions 
of the contracts have been taken into account, which usually spread the payment over the duration 
of the contract. This allows placing orders for critical items early-on while delaying the major 
payment after the site acceptance test. The committee encourage NSLS-II to negotiate the 
corresponding staged contracts with vendors 

‐ The committee believes that the Accelerator Systems are sufficiently well advanced to be able to 
start procurement in the near future. 

 

 

Accelerator System Overview 

‐ The committee believes that the procurement of the linear accelerator is scheduled too late in the 
current project plan and recommends the placement of the contract at least 2.5 years before the 
planned beneficial occupancy of the linac tunnel. A similar strategy should be applied to the 
booster procurement. 

‐ The committee recommends grouping the call for tenders for the linac and for the linac front-end 
into a single one, in order to have one single supplier responsible for the linac performances.  

‐ The committee believes that the required single bunch and multibunch performance can be 
obtained from a commercially supplied linac, using the same thermionic triode gun. It is a 
question of a proper design of the electronics driving the cathode, grid and anode as well as a 
proper control system to quickly switch between optimized settings for all downstream elements. 
We therefore see no motivation to purchase a linac frontend separately and early. Such gun 
providing both single bunch and multibunch capability are in  operation at ESRF, SOLEIL, 
DIAMOND and ALBA.  

‐ The committee realizes that significant effort in accelerator physics  had to be spent to evaluate 
specifications for the prototype magnets, diverting resources for the planned work on the 
dynamics impact of insertion devices. We believe that a thorough study of the impact of IDs is 
essential at this point, including an analysis and optimization of necessary correction schemes. 
The results should be presented at the next ASAC meeting. 

‐ A number of recommendations were made concerning options and flexibility of the ring lattice at 
the previous meeting of ASAC. The committee notes that little has been done in this direction. 
The committee strongly recommends that the power rating of all quadrupoles and sextupoles is 
checked with respect to such possible lattice evolutions. In particular, the achievement of ultra 
low horizontal beta in the low beta ID straights requires a stronger  quadrupole in the middle of 
the triplets located on both side of the insertion device.  

‐ In connection with the use or not of variable gap damping wigglers, the committee would like the 
project team to clarify its strategy to ensure constant beam size during gap variations from the 
beamline users.  The committee re-insists on the importance of starting an R&D program within 
the ID group as well as establishing an ID laboratory. This looks particularly crucial in view of 
some recent failures by ID vendors.   

‐ The committee would like to see more information on the need of 10 pole correctors for the ring 
lattice.  

‐ The committee realizes that previous recommendations of other committees and workshops were 
strongly in favor of Decker distortions. In light of the fact that XBPMs seem to be working 
satisfactorily in Diamond without Decker distortions, the committee suggests to revisit the 



justification for the implementation of the Decker distortion scheme and report at the next ASAC. 
Since the dipole field is lower in NSLS-II this should make the situation easier.  

‐ Effort should also be put into the design of improved insertion device XBPMs. This is a topic on 
which collaboration with other laboratories could be beneficial.  

‐ The committee urges that the project increases the staffing in the insertion device, and diagnostic 
group as well as the design room.  It should also be evaluated whether the very recent staffing 
increase in the RF group is sufficient. The committee couldn’t evaluate if there are enough 
resources to work on injection pulsed magnets and power supplies. 

Accelerator Physics 

‐ The committee is concerned about the sensitivity of the dynamic aperture to systematic multipole 
errors and is not entirely convinced that the improvement gained by the high quality quadrupoles 
and sextupoles is required . The committee wonder if  the associated gain in dynamic aperture 
will not disappear  if one takes into account other field errors from quadrupoles, sextupoles and 
insertion devices. 

‐ The committee would like to see the tracking calculations extended further. The tracking should 
include random non-systematic errors in the quadrupoles as well as a reasonable set of insertion 
devices and damping wigglers with all their nonlinearities, as well as the higher multipoles of the 
bend magnets and correctors. Effective correction schemes for the effects of insertion devices 
need to be developed and tested for robustness and ease of implementation. It should be 
evaluated, whether individual control of sextupoles would allow for better compensation of 
insertion device effects. 

‐ From experience at Diamond (which has) and Soleil (which doesn’t have),, the committee 
recommends independent sextupole power supplies. Recent progress in beam based diagnostics 
makes it likely that the additional knobs can be used in the future to optimize machine 
performance. If individual control of all sextupoles is not possible or too costly, at least all three 
sextupole families presently in the short achromat straight section should be powered each with 
one dedicated power supply. Such a scheme will help tuning the non-linear chromaticities.  

‐ The committee is pleased to see that the top-off requirement is taken into account very early in 
the project with tracking being performed in collaboration with other laboratories. The committee 
believes that, as was the case at ESRF, the issue could be critical only for the first or first few 
beamlines located immediately downstream of the injection point. However, it is also possible 
that all beamlines could be potentially affected, as is the case at APS, ALS, and Spear-3. The 
committee realizes that the studies are at a very early stage and would like to see an update at the 
next ASAC meeting. 

Injection Systems 

‐ The committee wonders whether including the RF system in the booster contract may not 
simplify the acceptance test.  

‐ Reducing the perturbation of the stored beam in the storage ring during injection is a major and 
challenging issue for a successful top-off operation. In this respect, the committee suggests the 
study of a new injection scheme using a pulsed quadrupole or sextupole magnet (or higher order 
multipole) type of injection as recently achieved at KEK and being studied at BESSY.  

‐ The committee recommends that the pumps and gauges be standardized across the storage ring, 
transfer lines, booster and linac.  

‐ The committee notes that the new requirement for relatively high bunch purity in multi bunch 
mode presented at this review has quite significant implications for necessary beam diagnostics 
equipment as well as cleaning systems.  
 



Magnet System 

‐ The committee is impressed by the substantial design work and detailed study presented. 

‐ Some multipole content specifications for quadrupole and sextupole amount to values as low as 
0.1×10-4 on a 25 mm radius, which results in a field of roughly 0.03 Gauss. As mentioned above, 
the committee is doubtful of the justification of such requirement in view of the non-systematic 
multipole errors as well as contribution from the insertion devices (design and random). Even if 
the high quality is needed, the committee believes that laser cutting of the laminations could be 
sufficient to achieve the required tolerances, without high precision machining. If the need for the 
stringent tolerance on the 20-pole is confirmed, then other sources of such errors must be 
identified and addressed (including measurement strategy), such as end effects in the 
quadrupoles, dipoles, correctors, etc. 

‐ Regarding the measurement of such weak multipole coefficients, the committee points out that a 
larger radius standard coil might be sufficient, instead of the rather sophisticated new design that 
was proposed. If it is decided to proceed with the latter, then the sensitivity of such a coil to 
fabrication errors should be checked.     

‐ To be able to monitor the high precision mechanical tolerance of the pole positions of the 
quadrupoles and sextupoles, it is advisable to have flat segments at the ends of the pole profiles to 
assist in mechanical inspection.   

‐ The committee looks forward to seeing results of the tests of the corrector magnet, including its 
dynamic performance.  Because the corrector magnet power supplies comprise a potential source 
of beam motion, these tests should also be used to quantify power supply AC stability. 

Ground Motion  and Vibration Analysis 

‐ The committee is impressed by the very comprehensive study which goes much beyond anything 
made so far in previous facilities. The committee concurs that the focus now should be on 
eliminating sources of vibration by suitable designs and specifications for support systems for the 
mechanical utilities.     

‐ The committee recommends a finite element analysis of the building cross-section under variable 
heat load from sun and wind and to check the associated distortion of the floor of the ring tunnel. 
This has been a problem at the KEK Photon Factory. In this context, the committee is concerned 
by the proposed way the building columns are anchored with local foundation protruding under 
the storage ring tunnel. This could act as a lever arm, amplifying effects of heat expansion of the 
roof. It could also cause differential local settling of the storage ring tunnel. 

 

Girder and Alignment R&D 

‐ The issues have clearly been taken very seriously by the project. A number of details have 
already been worked out. The committee recommends continuing in this direction with high 
vigilance. 

‐ The committee is impressed by the results of prototype girders showing that resonance 
frequencies have been shifted successfully to high values. 



‐ The precision of alignment of the quadrupole and sextupole is linked to the straightness of the 
wire and the compensation of the sag. The project team has already taken this fact into account by 
monitoring the sag through the resonant frequency and operating the wire close to the break limit. 
The committee recommends checking the repeatability of the alignment with different wires (or 
different longitudinal positioning of the wires) and checking the possible perturbation from a 
damaged wire having kept memory from an accidental folding.  

Vacuum System 

‐ The committee is impressed by the progress. 

‐ It was not clear under which extreme conditions of beam misalignment the vacuum system 
integrity is maintained. What is the beam position interlock threshold ?  It is important to know 
the maximum passively safe stored beam current that can be allowed for any possible missteering 
condition.  This may impact the commissioning plan if the value with damping wigglers turned 
out to be unreasonably small.  

‐ The project team is well aware of the possible interference of BPM reading with trapped modes 
induced by the beam. The committee would like to see the result of such studies at some future 
ASAC meeting.  

‐ A bake-out test of an APS vacuum chamber using electrical heaters instead of pressurized hot 
water was reported to have been successful. In view of the limited space between the sextupole 
pole pieces and the vacuum chamber, it is unlikely that heater and insulation jacket can cover the 
whole chamber. The committee recommends continuation of the tests with a realistic arrangement 
of heaters, insulation and magnets.   

‐ The committee is worried about the narrow gap between the sextupole poles and the vacuum 
chamber. It recommends increasing it in order to have enough clearance with respect to possible 
positioning errors. 

‐ Concerning the choice of RF finger design (inside the bellows), the committee recommends 
checking whether the reduced wake field is worth the extra cost of the outside finger design 
which is in use at Diamond and Soleil.  

‐ The committee recommends the project team to study and report what is the highest vertical K 
value EPU compatible with the storage ring vacuum chamber design. This result could provide an 
important boundary condition for the design of beamlines. 

Power Supply R&D and Design 

‐ The committee appreciated the very comprehensive presentation and appreciates the centralized 
approach in dealing with electrical distribution and air cooled electronic cabinets.  

‐ The 100 ppm specification for the stability of the quadrupole power supply looks insufficient.  

‐ This seems to be generally true for other power supplies (dipoles, sextupoles, corrector magnets 
as well). Looking at the Preliminary Design Report , the corrector power supplies are allowed to 
drift by a substantial amount over a time span of only 10 seconds. This would put a big load on 
the orbit feedback system and would make precision accelerator studies without feedback very 
difficult. In user operation, the relatively poor stability specifications of all power supplies  is 
likely to impact orbit stability, energy stability and beam size stability. State of the art technology 
delivers much better performance on existing synchrotron light sources. The committee 



recommends working out an improved stability specification distinguishing the short, medium 
and long time scale requirement  and to tighten the specifications to reasonable state of the art 
values.   

‐ The committee advises as much standardization as possible of power supplies and their 
controllers and control interface across linac, booster, storage ring and transfer lines. 

Diagnostics Design & R&D 

‐ The committee recommends a careful analysis of beam induced button heating under all 
envisaged operating conditions.   

‐ The committee regrets not having received any information on the planned diagnostics for the 
linac, transfer lines and booster.  In this respect the committee recommends a close interaction 
with the people running the Australian Synchrotron Project booster which have reported a lack of 
diagnostics.  

‐ A second pinhole camera on a bending magnet should be investigated in order to allow both 
energy spread and emittance to be determined.  The committee realizes that the planned zone 
plate monitor will allow this as well, but believes that a pin hole might provide a less risky and 
low cost backup. 

‐ The responsibility for the multibunch transverse feedback should be clarified. 

‐ At least one removable fluorescent screen should be included in the storage ring injection 
straight. 

‐ The recently added requirement for bunch purity in multibunch operation will require a dedicated 
bunch purity monitor. 

‐ The committee would like to see a comprehensive overview of all planned diagnostic systems in 
LINAC, Booster, transfer lines and storage ring at the next ASAC meeting. 

Overview of Ring Building and Conventional Facilities 

‐ Most facilities operate with compressed dry air but no nitrogen inside the ring tunnel. The 
committee sees no need for compressed nitrogen. The committee also cautions that a centralized 
nitrogen gas system should not be used to vent vacuum systems to avoid potential contamination. 

‐ Concerning the projected placement of the control room of the accelerator systems in the NSLS-I 
building, the committee sees no major technical difficulty and understands the goal of saving 
building cost. Some of the committee members  are  nevertheless concerned that such a solution 
may result in looser links with the beamlines, the experimental hall operators as well as more 
complex intervention in case of failure of the accelerator system or intervention linked to safety.  

‐ From experience at other facilities, the committee would recommend implementing immediately 
or later  a central control  room located next to the ring tunnel gathering accelerator facility 
operators, accelerator physicists, experimental hall operators and centralizing conventional 
facility control (fluids, cryogenics,…) as well as safety (emergency telephone, water, fire 
alarm,…).   

‐ The committee endorses the project plan to have a staged beneficial occupancy approach in the 
building contract. However, the committee is concerned about the currently planned order. The 



linac tunnel and associated conventional facilities: electricity, fluid, compressed air,…(in a final 
or temporary state)  should be available early-on during the building contract. This would be 
followed by a second beneficial occupancy of the booster tunnel followed by each pentant of the 
storage ring. This approach spreads the commissioning of the various accelerator systems over 
several years. It has been followed by many facilities world-wide and resulted in a smooth 
commissioning of the linac, transfer line, booster and ring while allowing further civil 
engineering works in other part of the building .  

‐ The committee recommends that the complete de-ionized water system (up to the equipment 
manifold) should be under the responsibility of the conventional facilities people. The current 
proposal to have the higher stability part of the system under the responsibility of the accelerator 
division is unusual and may results in doubling the number of required skilled people..  

‐ A number of facilities have suffered from problems and delays linked to dirty water pipes 
installed as part of the building contract. Filters with associated pressure drop monitoring should 
be placed in the de-ionised water system  outside the ring tunnel at  accessible places upstream of 
the accelerator systems. Ideally one such filter should be placed per cell or at least one per pentant 
depending on the design of the water distribution lines.  

‐ Availability of the infrastructure utilities should be much higher than 95%.  95% is a minimum 
figure for the whole the facility and include both conventional facilities and accelerator systems 
failures. The reliability of the services feeding the cryogenic plant is especially important. This 
should be evaluated in the context of an overall availability budget of the facility, where 
individual availability goals are established for all subsystems to guarantee the overall 95% goal. 

 

Response to the Charge  : 

 

 Is the NSLS-II Accelerator Systems R&D program sufficiently advanced to support the 
remaining design work?  
  
 In general yes, with the exception of insertion device development.   
 
 
 Is the maturity of the design and development of the accelerator system consistent with 
the Final Design Plan and are the interfaces with the NSLS-II building and other conventional 
facilities sufficiently well defined for start of construction of the ring building?  
 
The committee agrees that not all of the accelerator designs need to be finalized before making major 
procurements. From what has been presented and discussed, the design of the accelerator systems 
and their interface with the projected conventional facilities is mature enough to launch the 
procurement of the accelerator building.  

 

  
 Is the storage ring magnet system, including the planned linear and non-linear 
correction systems, adequate to achieve the required accelerator performance?  
 



Concerning emittance, lifetime and injection efficiency of the bare machine (without insertion 
devices), the committee is confident that the planned linear and non-linear correction system is 
suitable to achieve the accelerator performance.  Effects of insertion devices on the beam dynamics 
need to be studied further and correction methods need to be developed and optimized. 
 
 Do the design choices of the injector system support the anticipated storage ring 
performance parameters and is the preliminary layout sufficiently well defined to start the 
turn-key procurement process in 2009?  

 
Yes, and the committee recommends that the order for the linac be placed early in 2009.  

  
 Alignment and stability R&D will be completed soon. Are the proposed procedures 
sufficient to guarantee that the tight alignment tolerances will be routinely achieved during the 
installation process?  
 
All efforts that could be done at this stage have been made and should enable the tight alignment 
tolerances to be met during the installation  process. Do not forget to test the repeatability of all 
alignment processes.  
 
 Are the planned diagnostic systems sufficient and adequate to allow for efficient 
commissioning and accelerator tune-up?  

 
Yes for the storage ring. We have not seen the planned diagnostics for transfer lines, booster 
and linac.  

  
 Comment on the status of cryogenics system, electrical and mechanical utilities.  
 

Fluid and electrical distribution seems well in hand. No information was provided concerning the 
cryogenic system.  
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I. Review Committee Charge (from F.  Willeke): 

The objectives of this review are to determine the following for NSLS II storage ring vacuum 
and support systems, and NSLS II ‘Day One’ front ends: 

1. Are the designs sufficient to meet their respective requirements? 

2. Are the designs cost-effective and reliable? 

3. Are the designs sufficiently mature (vacuum systems: 50%, support systems: 90%, front 
ends: 50% complete) 

II. Summary of findings 

The reviewers unanimously agreed that the engineering designs and design approaches for the 
NSLS II storage ring vacuum systems, support systems, and front ends are sufficient to meet 
requirements, and are cost effective and reliable.  No ‘show-stoppers’ were identified and the 
review committee was generally impressed with the level of effort and attention to detail 
performed by the NSLS II staff members.  In the opinion of the reviewers, the first two objectives 
were achieved by NSLS II after all the information was presented at the review, and the third 
objective was achieved just after the design review since additional drawing assessment was 
needed for quantification of percent completion.  The NSLS II engineering staff members put 
considerable efforts into understanding the engineering approaches taken at other synchrotron 
light source facilities worldwide and adapting superior, proven, cost-effective designs to meet 
NSLS II needs where ever possible.  This effort was considered to be commendable. 

As indicated above, the third objective (to determine if the designs were sufficiently mature) 
required additional consideration and significant judgment.  From the information presented, a 
portion of the design work for the storage ring vacuum system remains to be completed but the 
review committee believes that at least half of the work has been completed.  One issue 
needing further attention are the ceramic vacuum chambers for the kicker magnets since these 
are potentially long-lead time items with many steps that may be important to meet schedule 
requirements. 

Since the majority of the components for the ‘day one’ front ends are either commercial off-the-
shelf (COTS) components or APS designs, the maturity of the front end design work is clearly 
greater than fifty percent.  The engineering analyses done were quite thorough and clearly 
support the NSLS II decision to use APS heat absorber designs.  These designs have already 
been proven in service at a synchrotron with similar power density and greater overall heat 
deposition.  The approach taken by NSLS II staff is commendable; the use of APS designs are 
clearly cost-effective and reliable, and the level of maturity meets the fifty percent requirement. 

The design work for the storage ring girder support systems is clearly the most mature of the 
three systems reviewed.  Not only were most of the design drawings available for review, but 
prototype girders were already built and tested.  The reviewers unanimously agreed that the 
efforts put into the girder supports by the NSLS II staff were commendable since the prototype 
testing work already completed led to refinements and improvements in the support design and 
the installation approach.  The results obtained by the NSLS II staff could not have been 
determined solely by computer modeling.  The ninety percent design completion milestone 
therefore was well supported and documented. 

III. Scope and Introduction 



 

This design review includes the following NSLS II subsystems: 

A. Storage ring vacuum system 

B. ‘Day One’ Fronts Ends 

C. Storage ring support systems 

A. Storage ring vacuum system: 

The storage ring vacuum system review includes the vacuum chambers and vacuum equipment 
for the storage ring only.  The vacuum systems for the linac, booster, transport line or beamlines 
were not included. 

The storage ring vacuum system includes dipole, multipole, and “Day One” straight section 
vacuum chambers with their associated vacuum components.  These associated vacuum 
components include vacuum valves, pumps, gages and vacuum instrumentation, bellows, and 
ceramic chambers for kicker magnets.  Some information about these components was 
supplied, but the focus was mostly on the storage ring vacuum chambers since these chambers 
constitute the largest individual design effort and require the longest lead time overall.  Power 
supplies and controllers for vacuum equipment were not included in this review.  Some 
information was supplied about the bake-out system, but it was not evaluated.  More information 
would be needed to determine the design adequacy and percent complete of the bake-out 
system.  This is not judged to be significant since such bake-out systems are largely a collection 
of COTS components. 

B. ‘Day One’ Fronts Ends 

Six ‘Day One’ Front Ends are being designed as part of the initial NSLS II baseline front end 
design.  These front ends include photon shutters/masks, apertures, collimators, fast valves, 
vacuum valves and their respective supports and the bellows, spools, and vacuum chamber 
components.  Front end interlocks and lead brick stack-ups were not included. 

C. Storage ring support systems 

The support systems for the storage ring were reviewed.  These support systems include all of 
the storage ring girders and the individual mountings to the storage ring floor and to each girder-
mounted element.  Supports for linac, booster, and beamline components were not evaluated, 
and supports for front end components were included with the fronts ends.  In addition to the 
supports themselves, alignment information was presented since the design requirements 
included stringent positioning and stability specifications for the storage ring magnets and beam 
position monitors and other storage ring components.  The alignment network itself for the entire 
storage ring was not evaluated.  Alignment experts would be necessary for such an evaluation.  

IV. Comments and suggestions from reviewers 

A. Storage Ring Vacuum System 

Much effort was put into the development of the vacuum chambers for the storage ring.  NSLS II 
staff members worked with an extrusion vendor and obtained several sample extrusions for 
testing and evaluation.  These extrusions were inspected to determine if the vacuum chamber 
vendor could meet their required specifications and quality requirements.  These efforts were 



 

commendable on the part of NSLS II staff.  Specific suggestions, recommendations, and 
comments from the reviewers are listed below. 

• Consider increasing 120°C bake-out temperature to 130 - 135°C to enhance the effect of in-
situ baking, i.e. to avoid the low temperature “cold spots” on the chamber and to possibly 
shorten the bake time.  It is suggested that it is better to specify a baking temperature 
tolerance than a single number. 

• The evaluation of ozone cleaning for chamber preparation is commendable. 

• Ceramic chamber details were not supplied for the kicker magnets.  The design effort for the 
kicker magnet chambers is ongoing but was not sufficiently mature for presentation.  It is 
suggested that the kicker vacuum chambers receive careful attention since they could be 
long-lead time items. 

• The storage ring vacuum chamber extrusions have been meeting wall thickness specs, but 
not straightness specifications.  Straightness is ~.050” average (range .027” - .128”).  The 
specification calls for .040” overall. 

o It was noted that the vacuum chamber machining vendor can straighten the 
chambers to within .010”, but some concern was expressed about the effects of 
residual stresses from straightening – perhaps (1) the specification for straightness 
can be relaxed, or (2) or perhaps straightened vacuum chambers can be accepted 
(as long as the straightened chambers are stable)? 

o Would vibratory stress relief be helpful for dipole chambers after bending? 

o Three dimensional analyses should be done where needed (e.g. at vacuum chamber 
end flanges?) to assure that all fasteners and components can be assembled, and 
removed and replaced as needed. 

• During final drawing release for the vacuum chambers, please consider conducting a 
tolerance build-up study to assure that the ± .002” tolerance required at the magnet poles is 
achieved, otherwise the ± .005” clearance requirement (for bake-out) at the magnet tips will 
not be achieved. 

• The reviewers felt that a careful determination of requirements for spares is important.  This 
topic was not specifically included in the design review, but the inclusion of spares during 
the fabrication process would be much more cost effective (if the NSLS II contract allows) 
during the initial fabrication process than afterward.  This applies to front end components 
also. 

• NEG strip insertions should be tested further; perhaps a special installation tool could be 
designed to facilitate installation, especially for the dipole chambers?  The use of a ground 
fault interrupter should be considered to prevent the problem of NEG strips welding 
themselves to the vacuum chamber during activation should a short to ground occur. 

• Power calculations for the magnet shields should be checked for the 5m in-vacuum 
undulator. 

• It was suggested that bellows protectors be considered to avoid potential damage to the 
bellows.  The use of electrical feed-through protection also needs to be considered. 



 

• The evaluation of the Storage Ring pressure profile and placement of absorbers and Ultra-
High Vacuum pumping was commendable.  For the canted damping wigglers, please check 
the edges of the damping wiggler fan through the downstream damping wiggler, bellows, 
and gate valves to assure that they are protected. 

• It is suggested that integrated magnetic field effects be checked for the ion pumps mounted 
above the girders since they appear to be in close proximity to the electron beam chamber 
and their compact design places the ion pump’s magnetic elements close to the inlet flange.  
The close proximity to the beam chamber is very good for vacuum pumping, but not as good 
for stray magnetic field effects. 

• The vacuum chamber heat loading is asymmetric; check the forces that are transferred to 
the girder (caused by chamber thermal growth) since this can cause slight girder 
deformation.  At the TLS, 10-20µm movement was noted. 

• Deflection analyses of vacuum chambers was done considering vacuum loads only, not with 
support loads superimposed and no analyses were noted for loads in vacuum chamber due 
to thermal growth and/or from chamber supports.  The assumption that the loads in the 
multi-pole chambers from dipole chamber bake-outs, bellows, and operations are minor 
should be checked by performing bounding calculations to assure that ring geometry will not 
built up significant asymmetric forces that can affect alignment, if this was not done already. 

• The design of the stick absorber uses a single 90° hole at its’ tip.  Please verify that this can 
be done with the manufacturer without creating a potential leak path. 

• When installing wiring on the assembled and installed girders, running wires through areas 
of high scattered radiation should be avoided.  It is suggested that radiation resistant wire 
protective insulation be used, especially for bake-out systems. 

• The addition of a 1.5 - 2 mm diameter hole centrally located between the holes for the BPM 
buttons is recommended.  This hole can be used for additional pumping of the area between 
the BPM flange and vacuum chamber body, and it could also be used as a pilot hole for a 
hand polishing device.  A checking procedure to insure that the surfaces and surface 
finishes in the vacuum sealing area of the BPM flange should be implemented. 

• The BPM button dimensional tolerances and the gap between the BPM button and chamber 
wall should be specified concisely to insure consistent electric performance from button to 
button and from BPM to BPM.  A male electric connector is suggested for the BPM to 
prevent the connector from loosening after repeated bake-out cycles. 

o Will (selected) BPM’s be monitored for positional change during operations? 

o Is it necessary to weld the inner BPM button ring onto the inside or the vacuum 
chamber?  Would machining allow more accurate placement? 

o The use of silver-plated helicoils in the aluminum vacuum chamber is suggested to 
avoid galling and to facilitate removal, if required.  

B. Front End Components  

NSLS II staff members are adapting proven APS heat absorber designs where practical.  Ray 
tracing and Bremsstrahlung shielding analyses were completed.  The maturity of the front end 



 

design was determined to be more than fifty percent by the reviewers.  Specific suggestions, 
recommendations, and comments from the reviewers are listed below. 

• Consider the effect of relocating all xBPM’s upstream of photon shutter so the beam location 
can be monitored when the front end is off-line. 

• For photon shutters, it was suggested that NSLS II specify SMC all–metal pneumatic air 
cylinders with integral manifolds and solenoid valves to avoid ionizing radiation problems 
that were encountered at APS.  These air cylinders should be used with radiation-resistant 
grease (not oil) to lubricate the cylinders.  Particular recommendations for grease can be 
obtained from APS. 

• Provisions for the use of commissioning windows located in the front ends downstream of 
the FE gate valve should be considered. 

• The front end photon shutter thermal analysis showed a 317°C temperature rise and 550 
MPa Von Mises stresses.  The maximum temperature encountered exceeded the 
conservative 300°C allowable and the Von Mises stresses exceeded both the 350 MPa Fty 
and 450 MPa Ftu material allowables for Glidcop.  It is suggested that either the maximum 
temperature allowable be adjusted since experience at APS shows that 400°C is 
acceptable, or the analyses reflect more realistic heat absorption since it is expected that 
one hundred percent of the flux will not be absorbed. 

• On heat absorbers, surface finish is important; this should be specified on drawings – no 
significant surface defects should be permitted on Glidcop inside absorber surfaces and it 
was suggested that oxygen free seamless tubing be used for absorbers 

• Consider using thermal sensors at heat absorbers to verify FEA. 

• It was noted that the damping wiggler front ends need ~10,000 l/s pumping.  Allowances for 
this high level of pumping must be made (if the pumping calculations are correct). 

• It was suggested that the omission or removal of the fast valves be considered and the use 
of either Be windows or differential ion pumps downstream of the front end gate valve be 
considered to save cost, complexity, and to avoid false fast valve actuations encountered at 
other facilities. 

• It was suggested that an RGA be installed downstream of the front end gate valve as a 
diagnostic to insure the User has no contamination and good vacuum.  The front end gate 
valve should be opened after a vacuum engineer has reviewed the RGA scan. 

C.  Support Systems 

The support system girder designs were clearly the most mature of the subsystems presented.  
For the more critical girders, efforts went beyond design and analysis phase, beyond the 
fabrication and delivery phase, and well into the prototype testing phase.  The ninety percent 
design completion goal for the support systems therefore was supported by the review 
committee.  

• The movement and installation of the insertion devices and girders, especially the long 
girders, should be checked carefully to assure that no interferences occur as they are 
moved through the entire NSLS II facility (especially after installation, in case a girder 



 

assembly has to be removed and replaced) and to insure that all floors can withstand the 
high unit loading since the large girders have an installed weight that exceeds 17,000 lbs. 

• Magnets will not be energized during alignment in the temperature controlled room, but 
warm water will be connected and flowing during alignment. The flowing of warm water 
during alignment is a good practice but the thermal effects from energizing magnets should 
be considered or proven to be negligible. 

• The effects of floor temperature dimensional changes due to expansion and contraction 
from summer to winter are being considered at TPS.  At TLS, this effect was ~25 µm/m.  
Due to the stringent stability requirements, the necessity for further consideration should be 
evaluated by NSLS II staff.       

• After installing all of the girder magnets and aligning them on the vibrating wire stand, re-
checking alignment stability is suggested.  This should be done with the vibrating wire after 
the magnet girder assembly is moved using a fork lift and a flat bed truck.  

• Girder measurements were taken to determine if alignment will repeat after movement.  
Since they did not repeat, laser tracker measurements and/or digital inclinometers will be 
used to recover alignment.  This was a commendable effort from the NSLS II staff to perform 
this level of testing in advance.  The effect of storage at different temperatures and 
transportation on alignment should be considered.  The use of recording devices to 
document shock during transportation should be considered. 

• One girder (the longest one) was tested for vibration and it was determined that the results 
were very sensitive to bolt torque.  This was a very good test and it should be repeated for 
the other vibration sensitive girders, and installation procedures should take this information 
into account.  This was also a commendable effort from NSLS II staff. 

• Separation of vibration into three frequency ranges (<4 Hz – 145 nm, 4-30 Hz : 14nm, 30-
100 Hz : 1nm); was very good.  This was used to develop design requirements. 

• Composite stands having a coefficient of thermal expansion one tenth that of Invar are being 
used for the BPM supports.  Unfortunately the first natural frequency mode of 40 Hz was 
achieved whereas the specification is ~100 Hz.  This was a good effort.  The specification 
for the first natural frequency for the composite stands should be relaxed (> 30 Hz) to 
optimize cost-performance and to make this requirement consistent with that for the magnet 
girders.   

• After installation and alignment of magnets on the girders, the girders will be installed into 
the storage ring.  The connection and installation of the following components should be 
controlled so that no significant change to component alignment occurs: 

o Electrical wiring, boxes, instruments, and diagnostics 

o Water flow measurement and protection devices, switches, regulators, controls, 
valves, and lines (heaviest when water-filled) 

o Brackets, guards, and secondary supports 

and after bake-out, alignment should be rechecked to the extent that it is reasonably 
possible. 



 

• The vibration modeling analyses and tests performed by NSLS II staff were commendable.   
These efforts were very helpful to understand how to meet NSLS-II stability requirements.  
Also, the DVRT calibration was commendable – the manufacturer’s claims were checked for 
accuracy and not just taken verbatim.   

• Holes in the center of the girder’s torsional stiffness plates could be added to use space in 
the center of the girders constructively if needed, with minimal effect on torsional stiffness.  
Air flow could be blocked as needed to assure that the time constant for thermal growth 
does not increase if holes were added. 

• No earthquake requirements were specified.  Do any national, state, or local codes 
(especially those imposed by 10CFR851) have any earthquake requirements that apply to 
these installations? 
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Executive Summary 

An Internal Design Review of the National Synchrotron Light Source-II (NSLS-II) 
project was conducted at Brookhaven National Laboratory (BNL) during September 3 – 
5, 2008, at the request of Dr. Steven B. Dierker, Associate Laboratory Director for Light 
Sources and NSLS-II Project Director.  The purpose of this NSLS-II Construction Design 
Readiness Review was to assess whether the NSLS-II Project will meet the requirements 
for CD-3, Approve Start of Construction. 

The project has satisfied the requirements stated in the charge to the committee. The 
Committee found that the final design of the ring building is substantially complete (Title 
II 100%) and will be ready to proceed with construction on schedule in FY2009.  Final 
drawings and specifications for the ring building bid package are complete and DOE 
approval of the RFP is on schedule for release to industry by September 30, 2008.  The 
Construction Project Management Plan and the ESH Management Plan for Construction 
are being finalized.  Design progress for Accelerator Systems and Experimental Facilities 
is consistent with the Final Design Plan and interface requirements with Conventional 
Facilities are established and incorporated into the ring building design. The Committee 
determined that the designs for the Accelerator Systems and Experimental Facilities are 
sufficiently mature that construction of the ring building can begin.   

The project is making good progress consistent with the baseline plans and objectives and 
project reporting is consistent with actual progress.  Management systems and processes 
have been effectively implemented including monthly reporting, an Earned Value 
Management System, Risk Management, and Interface Management.  Risks are identified 
and mitigation plans are being managed effectively.  Design risks associated with the 
start of ring building construction have been addressed and are now minimal.  Risks are 
tied to the contingency analysis, tracked and managed within a registry.   

The management team has significant experience and expertise, the organization and 
staffing are well developed, and the project is capable of carrying out the construction of 
the ring building and production of accelerator components.  All key personnel including 
division directors and other direct reports to the Project Director are in place; roles, 
responsibilities, accountabilities and authorities are established.  The group structure 
within the divisions is well developed and group leaders are in place. The ramp-up of 
staff is occurring according to plan.  

The NSLS-II project will be ready for CD-3 and should therefore be ready to proceed 
with construction of the ring building in FY2009.   



Issued 11-Sep-2008 

NSLS-II Construction Readiness Design Review 
September 3-5, 2008 

6 of 61 

1.0 Introduction 

A NSLS-II Construction Readiness Design Review was held on September 3-5, 2008 at 
Brookhaven National Laboratory. The objective of this review was to assess whether the 
NSLS-II Project will meet the requirements for CD-3 approval.  The charge included a 
list of topics and specific questions to be addressed as part of the review.  The assessment 
of the Review Committee is documented in the body of this final report. 

The sections in this report are generally organized by Findings, Comments and 
Recommendations, which are defined as follows: 

• Findings are statements of fact that summarize noteworthy information presented 
during the review.   

• The Comments are judgment statements about the facts presented during the 
review and are based on reviewers’ experience and expertise. The comments are 
to be evaluated by the project team and actions taken as deemed appropriate.  

• Recommendations are statements of actions that should be addressed by the 
project team.   

Reference materials for this review are contained in the Appendices.  The Charge for this 
review is shown in Appendix A.  The review was conducted following the agenda shown 
in Appendix B.  The Reviewer’s assignments are noted in Appendix C and their contact 
information is listed in Appendix D.  Appendix E is a table that contains all the 
recommendations included in the body of this report. 
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2.0 Accelerator Systems 

Findings 
• Design progress for Accelerator Systems is consistent with the Final Design Plan 

and interface requirements with Conventional Facilities are established and 
incorporated into the ring building design. The Committee determined that the 
designs for the Accelerator Systems are sufficiently mature that construction of 
the ring building can begin.   The Project’s responses to recommendations given 
in this section need not be complete before CD3 as these responses are not 
expected to have an impact on the interface between the accelerator and the ring 
building and therefore should not have an impact on the ring building design.   

 2.1 Lattice, Accelerator Physics and Stability 

Findings 
• The magnet lattice is sufficiently stable to proceed with conventional construction 

of the building. No major changes are anticipated.  

• The facility design is based on a 3 GeV electron storage ring operating initially at 
a beam current of 300 mA and upgradeable to 500 mA. The ultimately desired 
beam emittance1 is very low, 0.6 nm-rad horizontal and 0.008 nm-rad vertical, 
and, especially in the vertical plane, represents a challenge. Required orbit 
stability is 10% of beam size and beam divergence in both planes. The lattice has 
a circumference of 792 m, with 30 double-bend achromat cells, 15 long straight 
sections (9.3 m) and 15 short straight sections (6.6 m). The ring makes use of 
strong damping wigglers, with 3 wiggler units in the baseline design and 8 units 
in the “full-scope” system.  

• The baseline storage ring RF system comprises two 500 MHz single-cell 
superconducting cavities, likely based on the Cornell CESR-B design, along with 
a passive 1500 MHz superconducting Landau cavity for bunch lengthening. 

• Sophisticated tools are in place for evaluating lattice behavior, including tracking 
tools, impedance modeling tools, instability estimates based on existing machine 
impedance budgets, and tools to evaluate top-up safety. Lattice studies are at an 
appropriate level for this stage of the project, focusing on dynamic aperture 
issues. Suitable studies of collective effects have been done to determine that 
there is no show-stopper. 

• Tolerances have been set for developing dipole, quadrupole, and sextupole 
magnet prototypes. The magnet aperture designs are compatible with the 
corresponding vacuum chamber designs. The quadrupoles will be individually 

                                                 
1 The baseline horizontal emittance with the initial set of three wigglers installed is 1 nm-rad. 
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powered, the dipoles are in a single string, and the sextupoles are powered in 
several families. 

• The distance from the beam axis to the floor has been changed from 1.0 to 1.2 m, 
and appropriate changes have been made to the magnet support systems to 
accommodate this. 

• Shielding wall thickness is specified for the worst-case credible beam loss. 

Comments 
• The relationship between the impedance budget being created by means of 

calculations and the effects on the beam stability were not clearly demonstrated, 
although we were told that present impedance estimates are giving rise to 
increased instability thresholds compared with earlier estimates. Based on 
experience at other facilities, it is advisable to measure the impedance of key 
prototype components, e.g., bellows units, collimators and masks, and transition 
pieces, to make sure that their impedance characteristics are correctly modeled. 

• The great challenge for this machine lies in reliably achieving the small vertical 
emittance. Simulations should continue with emphasis on incorporating the 
effects of alignment errors, magnet errors, feedback system and RF noise, and 
beam instabilities, etc., on the beam emittance.  

• The working group on top-off safety should proceed apace, as top-off is a key 
requirement for successful operation of the machine. 

• Risk management methodology was not very visible in the presentations, and it 
would be good to make this aspect more clear in future reviews. 

• The methodology being used for interface management is noteworthy and could 
serve as a model for future accelerator projects. 

• Since the BPMs are not rigidly connected to the adjacent quadrupole magnets, 
their positional reproducibility with respect to the magnets after repeated bakeout 
and cooldown cycles was not clear. This should be determined experimentally and 
then evaluated by the accelerator physics group to ensure it is adequate. 

• A sensitivity to higher-order field harmonics was uncovered in the lattice and 
traced to an enlarged aperture requirement. This was appropriately dealt with by 
increasing the size of the good-field region in certain quadrupoles, which reduces 
the field harmonics seen by the beam.  

• The arrangement of the presentations did not communicate a sense that the 
accelerator physics group was strongly coupled into some of the hardware aspects 
of the design, such as diagnostics specifications, thermal stability issues, 
alignment requirements, and the like. It would be nice to see the involvement 
more clearly. 
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• Instabilities connected with vacuum chamber wall currents are receiving 
appropriate attention. Two instability issues that could use more effort—the fast-
ion instability and possible e-cloud effects. There is some recent evidence from 
Cornell that e-cloud forces can affect an electron beam.  If mitigation techniques 
were needed, such as TiN coating, this would have substantial schedule and cost 
implications for the vacuum system. Application of a carbon coating could be a 
simpler process. Understanding this before finalizing the vacuum system 
processing details will therefore be important. 

• We heard nothing about commissioning plans for either the injection system or 
the storage ring. While it is too early to have detailed plans, it is not too early to 
develop a tuning strategy to achieve the design parameters. A preliminary 
evaluation of commissioning needs would be worthwhile to ensure, for example, 
that the diagnostic specifications are adequate.  

Recommendations 
1. Over the next 12 months, evaluate possible effects of fast ion and e-cloud 

instabilities, as well as other phenomena that could give rise to coherent beam 
motion or emittance growth.  While these issues are not a reason to delay CD-3 
approval, they could limit the ultimate emittance performance of the facility. 
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2.2 Injectors and Injection Systems 

Findings 
• An injection system that fulfills the NSLS-II requirement for injection and top-off 

has been presented. This includes a semi-turnkey system for the linac (the linac 
front end may be procured separately), a semi-turnkey system for the Booster (the 
RF is outside the scope of the procurement), and BNL-designed and built transfer 
lines and main ring injection straight. 

• The design for the injector building is 100% complete and all accelerator interface 
issues with conventional construction have been resolved for the specification of 
the injector building. 

• The design for the linac is assessed as 70% complete, with a completion date of 
October 2009. 

• The design for the booster is considered 75% complete, with a completion date of 
July 2009. 

• The designs for the transfer lines, injection and extraction components are 50% 
complete, with a projected completion date of October 2011. 

• NSLS-II operations will be conducted from a control room in the NSLS building, 
while a temporary control room is planned in the NSLS-II building for injector 
commissioning. 

• A top-off safety analysis that takes into consideration practical experience from 
other synchrotron light sources operating in top-off mode is in progress. 

• A realistic top-off simulation model has been developed and exercised to assess 
the system performance. 

Comments 
• The Committee concurs with the Project assessment that the injectors-related 

issues for civil construction have been resolved and that the system designs are 
sufficiently advanced to warrant CD-3 approval. 

• The Committee concurs that retaining the possibility of separating procurements 
of the linac and the linac front-end is appropriate at this stage of the project. The 
postponement of R&D for budgetary reasons from FY08 to FY09 on the linac 
front-end does not impact civil construction but there is a concern that may 
impact the final design and procurement goals for 2009 for the subsystem. 

• Early beneficial occupancy of the injector building may be highly desirable if 
funds become available. 
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• Dynamic aperture in the booster has been evaluated without errors—an ideal 
machine—and it is comparable with the physical aperture. Further optimization is 
desirable and this is the plan for next year. 

• The development of the pulsed magnet laboratory is critical to establish the 
transfer line and injection magnet parameters and validate their rather demanding 
tolerances. 

Recommendations 
2. The Committee recommends an overall analysis of the injector system reliability. 

3. Consider alternatives for scheduling construction of the ring building to begin 
installation and hence commissioning of the injector at the earliest possible date. 
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2.3 Magnetic Elements 

Findings 
• Requirements of the magnetic field quality and magnet alignment are sufficiently 

well understood. Tolerances on the high-order multipole components in magnets 
at high dispersion locations are challenging but achievable at reasonable cost. 

• Reference designs of the storage ring magnets meeting all specifications were 
completed and transferred to industry. 

• The measurement facility is being built up and the tools and procedures are being 
tested. A temperature-controlled clean room for magnet string assembly and 
alignment is under construction. A vibrating-wire magnetic center detection 
system along with precision magnet movers has been developed for magnet 
alignment with the required accuracy. 

• Magnet prototypes (except for the high-precision quadrupoles and sextupoles) are 
being built by prospective vendors with delivery scheduled to begin in November 
2008. 

• A viable technology (Wire EDM) is being tested for achieving 10 μm magnet pole 
precision required for magnets at high dispersion locations.  

Comments 
• Even if the Wire EDM technology fails to achieve the 10 μm precision, a lower 

precision may result in only moderate beam lifetime degradation which should 
not be a problem in top-up operation. 

• The Committee concurs that the storage ring magnet system design and prototype 
work are at an appropriate level for CD-3 and advanced enough to support the 
construction schedule.  

Recommendations 
4. The Committee recommends that the accelerator physics group work closely with 

the magnet and support groups to simulate the effect of temperature changes and 
assess their impact on machine performance, especially on the vertical beam 
emittance and on planned fine-tune correction strategies. 
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2.4 Power Converter & Electrical Infrastructure 

Findings 
• The Power Converter systems address all DC power supplies, while Electrical 

Infrastructure covers primary utilities of power, cooling water and rack and 
cabling systems.  

• The DC systems are based on commercially available air-cooled supplies with 
controllers designed at BNL; all have a standard system architecture based on a 
current feedback stabilization loop with dual DCCT current sensors. There are 
~800 separate supplies, the largest being the split center-grounded supply that 
powers the Storage Ring dipoles in series. This large supply is very 
conservatively de-rated to about 50% and is a modular, easily repairable design. 
There is no spare dipole unit planned. 

• All supplies will be housed in sealed air-cooled racks and maintained at a constant 
temperature (25C ±1C) and humidity for stability and long life. All supplies have 
a 25% or greater current rating margin. Spare rack capacity is provided in case of 
changing requirements. The sealed air-cooled rack system is being developed in 
collaboration with industry and an industrial rack solution is being evaluated in 
parallel. The system has redundant fans and control. 

• Controls are being developed in collaboration with the Controls group and include 
both fast and slow control versions for different feedback or feed-forward 
response times. 

• All primary electrical and water systems include approximately 25% spare 
capacity. All 440 V switchgear includes motor controllers for remote operation to 
mitigate arc flash risk. All electrical systems meet the new NEC 2008 standard. 
The chilled water system includes redundant pumps which can be controlled to 
match actual flow needs, e.g., during commissioning or maintenance periods. 

Comments 
• The DC power systems design is an excellent plan that has taken into account 

conservative design, redundancy and environmental control for high reliability of 
all systems. The overall plan for DC and electrical systems seems sound and on a 
clear path toward completion of R&D and production. The team should be 
complimented on an impressive effort. 

• The facility power infrastructure includes “uninterruptible power sources” (UPSs) 
distributed around the facility. In the Experimental Facilities breakout session, it 
was noted that some beamline systems might benefit from availability of UPSs or 
emergency power. It may be useful to do a global assessment of the need for 
backup power and the most cost effective way to deliver it where needed. 
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Recommendations 
5. Confirm that RFI from switching supplies is properly contained. Shielding or 

filtering are standard countermeasures. 
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2.5 Vacuum Systems 

Findings 
• The vacuum system design has made very good progress in the last year. 

Prototype extrusions are on site and the important flange welds, done at ANL-
APS, have been successfully developed. This is the result of a very fruitful BNL-
ANL collaboration. Two vendors produced extrusions. The design effort is at 
least 50% complete. 

• A list of components exists that appears to be quite complete. Flanges are Conflat, 
which present a robust design and should be straightforward to connect during 
installation. 

• The state of the design is appropriate for CD-3, with the long-lead items (large 
chambers) being most advanced. Some detailed designs are still outstanding (e.g. 
bellows, inserts for flanges to make up the aperture and RF shields) but these 
should not present unexpected problems. 

Comments 
• The vacuum group is to be commended for the progress made since the 

Comprehensive Design Review a year ago. 

• If pump currents are to be used as pressure indicators—common practice in UHV 
systems—care has to be taken to provide adequate shielding to protect the pumps 
from photo-electrons and/or direct RF interference. 

• There is some experience at other facilities with ion pumps and cold-cathode 
gauges becoming unreliable (“going to sleep,” i.e., no longer sustaining a 
discharge) at pressures below 10–10 Torr. 

• There are concerns about the mounting of some of the BPM pick-ups, which are 
allowed during bakeout to float in z. It is important to confirm that these BPMs 
return to a position within tolerance as required by orbit control. 

Recommendations 
6. Add electron- and ion-driven instabilities and possible mitigating 

countermeasures to the risk registry. Reassess this risk based on results of 
response to the recommendation in 2.1. 

7. Within the next 6 months, confirm that BPM positions are reproduced to the 
required degree after bakeout. 
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2.6 RF Systems 

Findings 
• The linac RF system is included in the scope of the procurement of a 200 MeV 

turn-key linac, similar to other systems already delivered to several other 
laboratories (SOLEIL, ASP, ALBA, etc). The linac requires four klystron 
transmitters.  Both potential vendors have proposed approaches to allow the 
continued operation of the linac after the loss of one transmitter. 

• The booster RF system comprises a single DESY 7-cell PETRA cavity driven by 
a 80 kW IOT amplifier based on standard broadcast transmitter systems with 
90 kW tubes under development for scientific applications.  This system provides 
a range of cavity voltage and accelerated charge that meets or exceeds the planned 
requirements for the booster.  

• The storage ring RF system uses the CESR-B superconducting cavity design for 
the cavities and 300 kW, 500 MHz commercial transmitters for the RF source.  
Initially, two cavities and transmitters are planned to be located in a single 
straight, with an additional straight available for future addition of two more 
cavities and transmitters. 

• A 1500 MHz passive 3rd harmonic superconducting cavity is planned for bunch 
lengthening, with the cavity located in the same straight as the two 500 MHz 
cavities. The reference design is the Super3HC design that was developed as a 
joint project between several European laboratories. 

• The design of the cryogenic system, with sufficient capacity to support four 500 
MHz cavities and two 3rd harmonic cavities, has progressed to the completion of 
preliminary P&ID drawings for the cryo-piping, cold box, valve boxes and 
cavities.  The cooling capacity of the cold-box in refrigeration mode is 
approximately 900 W. 

• The project staff has started on development of the low-level RF system, 
including a simulation model and prototype hardware control board.  The 
MatLab-based simulation model includes the detailed characteristics of a klystron, 
the CESR-B cavity and the interaction of the electron beam with the cavity.  The 
prototype hardware uses a programmable digital control that will allow for easy 
reconfiguration of the low-level control system as the storage ring operating 
conditions evolve. 

• The project staff are continuing to examine potential alternatives to the reference 
design choices for RF transmitter, superconducting cavity and 3rd harmonic cavity 
for the storage ring. 
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Comments 
• The project staff has selected well-proven designs for all the major components of 

the RF systems, which should help them ultimately achieve the reliability goals 
for the facility. 

• The early start on the low-level RF design and prototyping is very commendable.  
This system usually determines the ultimate actual performance of the RF system, 
especially in heavily beam-loaded designs, so an early start is important.  The 
associated modeling activity is also an essential part of ensuring a successful high 
performance design. 

• The linac and storage ring RF systems showed some consideration of redundancy 
to help ensure meeting availability and reliability targets, but there was no 
discussion of these issues on the booster RF system which has only one cavity and 
one transmitter.  Even in the storage ring cryogenic system, there are two main 
compressors for redundancy but only one cold-box.  All of these components may 
be generally quite reliable, but the mean-time-to-recover can be quite long for 
some failures.  For example, exchanging superconducting cavities takes 
approximately two weeks and recovering from some failures in the cold-box or 
transfer lines can require a similar amount of time. 

Recommendations 
8. The present configuration of the major RF systems should be reviewed for 

adequate redundancy to meet the system reliability and availability targets.  
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2.7 Girder, Absorber, Collimators, Shutters 

Findings 
• Extensive R&D work on the critical issue of stability of magnetic elements and 

beam position monitors has produced a design and set of parameters that should 
meet the stability requirements for operation with 3 μm beam sizes.  Detailed 
issues surrounding movement of the girder assemblies, temperature transients, 
and other effects are ongoing.   

• The mechanical analysis of the girder and magnet assembly was redone after the 
beam height was changed from 1.0 to 1.2 m.  The lowest significant resonance 
was reduced from 40 to 34 Hz.  

• Need for insulation on the girder is being evaluated, the optimum time constant 
being the important parameter to be determined. 

• A controlled-environment housing for precision magnet alignment and tests is 
nearly complete. 

• An extensive testing program has been carried out on a girder prototype loaded 
with weights to simulate the actual girder configuration. Further testing is planned 
for prototype magnets including vibration, thermal effects, and long term stability.  
Production is underway and delivery of the first units is in November, 2008. 

• Heating of the beam position monitors by fields induced by the 500 mA stored 
beam may cause a 3.6 μm change in position. 

• Insertion Devices will be protected from lost particles by two sets of collimators.  
This scheme has been found to be satisfactory at NSLS. 

• Designs with some analysis of photon absorbers for dipoles, multipoles, and 
damping wigglers were shown.  Temperature and stress calculations suggest that 
Cu would be satisfactory for multipole absorbers, and GlidCop for the dipole and 
damping-wiggler absorbers. 

• Shutters and stoppers are modeled after APS design and have similar power 
densities. 

• Horizontal scrapers have been modeled for HOM losses, but vertical scraper 
modeling is yet to be done.  Otherwise, little information was provided. 

Comments 
• The stability of elements has been given appropriate emphasis in the design 

process.  The work is first class and, while there is still work to be done, we 
expect the resulting storage ring structure to meet the demanding stability 
requirements of NSLS-II. 
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• While the support system should maintain the position of the BPMs within target 
values, other effects such as heating and resulting movement of the buttons, 
heating of cables, and drifts in electronics, should be included in the analysis of 
BPM position offset drift.  

• Vertical scraper design and analysis may require significant resources since 
impedance and cooling issues in these devices have been found to be formidable 
in other machines. 

• Local masks to protect insertion devices from damage by lost particles may be 
found to be necessary.  These would introduce significant impedance, both 
longitudinal and transverse.  They would also be a strong source of neutrons that 
may require adding local shielding.  If shielding is deemed appropriate, it should 
be integrated into the design of the synchrotron radiation masks at the upstream 
ends of the ID chambers. 

• The technical risks associated with NSLS-II radiation absorbers can be considered 
well-characterized and tractable, given the fact that absorbers of the APS storage 
ring have performed well under very high heat loads. 

• We conclude that the designs and specifications for the work in this section are at 
a stage consistent with the NSLS-II Final Design Plan and appropriate for 
proceeding with construction of the ring building.   

Recommendations 
9. Provide the NSLS-II Diagnostics team with prudent estimates of button geometry 

changes due to RF heating, as appropriate to support the choice of the best design. 
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2.8 Diagnostics 

Findings 
• The planned beam diagnostics equipment for the accelerator systems was 

presented, including a comprehensive list of components for the linac, booster, 
transfer lines and storage ring. 

• Substantial work has been done on the design of the storage ring Beam Position 
Monitors (BPMs).  The BPM system design includes two or three small aperture 
BPMs on each storage ring straight as well as six large aperture BPMs in each 
cell.  The project staff has studied various effects that may influence the accuracy 
of the BPM readouts, including RF button heating, other thermal effects and 
mechanical stability of the BPM mounts. The group is also collaborating closely 
with other light source facilities that are studying these effects. 

• A BPM test stand for qualifying BPM electronics has been assembled, and work 
has started to evaluate commercial BPM readout systems. 

• Several diagnostic beamlines are planned for the storage ring, including 
beamlines for visible synchrotron light imaging, zone-plate imaging and an x-ray 
pinhole camera. 

Comments 
• The group demonstrates an excellent awareness of the range of beam diagnostics 

required for an operating light source facility.  At present there is a strong focus 
on BPM-related issues, which is appropriate because these can affect girder and 
vacuum chamber designs.  However, the other storage ring diagnostics will also 
require significant detailed design effort and work should start on those systems 
as well, especially if they are useful in the earlier commissioning phase of 
operations. 

• The BPM position resolution requirements are quite demanding, and at the 
present limit of commercial systems.  Continued R&D work to improve available 
BPM electronics will be necessary to ensure that future potentially tighter 
requirements from the beamlines can be met. 

• Work on the diagnostic beamlines appears to be at a very early stage, yet they will 
be very useful from the beginning of the storage ring commissioning.  Neither the 
schedule for these lines nor whether there are sufficient staff resources was clear 
in the presentation.  

Recommendations 
10. Review the suite of storage ring diagnostics from the perspective of 

commissioning. 
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2.9 Controls and Infrastructure 

Findings 
• Control system requirements include control and monitoring of all subsystems 

from a central control room and developing all needed infrastructure including 
standards, database and archiving facilities, booster, injection and ring controls, 
diagnostics, synchronous and asynchronous timing, manual orbit trim controls, 
transient capture and archiving on faults; as well as support interfaces to all 
subsystems such as beam instrumentation, magnets, power supplies, vacuum, 
temperature, safety systems, and utilities plant infrastructure monitoring. The 
system includes an estimated 150K I/O interconnects and 400K process variables, 
and aims for a system availability of 0.9999 (99.99% uptime) for production 
running. 

• The Controls architecture addresses high-level to real-time synchronous 
applications and has identified the full range of hardware/software tasks for the 
above requirements. EPICS has been selected as a software standard with various 
combinations of hardware, primarily VME and possibly CompactPCI, and 
Programmable Logic Controllers (PLCs) for power and safety system interlocks 
and controls. The real time operating system will be RTEMS or VxWorks, and 
various additional tools including the MatLab Middle Layer Toolkit are being 
evaluated.  

• Specific areas for technical development that were flagged include a custom 
embedded standard controller for high speed synchronous timed functions; a 
client-server architecture for modularizing high-level applications software; and a 
relational database and associated tools which need to be standardized early 
(IRMIS). . High-level applications protocols are under study for early selection. 

• The hardware architecture is based on serial 100MB Ethernet links from VME to 
imbedded controllers for subsystems such as power supplies, BPMs etc. The 
imbedded controller prototype is under development with LBNL, a power supply 
interface is also under development, and a purchase request for components for 
beamline-motion control prototypes is in process. 

• The presentation stressed that procurement decisions on hardware are being 
delayed in order to continue to evaluate alternatives and to achieve the best 
pricing. 

• The Controls team estimates its design effort to be 50% complete with all 
prototype designs due for completion by the end of FY09. Staffing appears to be 
at about 5 FTEs with six openings and the rest to be covered by contracts and 
term appointments.  

Comments 
• None of the Controls issues discussed herein has any impact on the decision to 

proceed with initial construction which is the main subject of  this review. 
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• The committee compliments the controls team on its progress in developing a 
broad, comprehensive architecture and identifying all the key tasks. The control 
system is very challenging with regard to the number of tasks and subsystems to 
be covered. The committee is concerned that the level of staffing to achieve all 
designs complete by the end of FY09 may not be adequate. This schedule seems 
aggressive and perhaps unrealistic because of staff ramping and almost certain 
budget constraints in FY09 due to the likelihood of continuing resolution funding. 

• The Committee concurs with the strategy of not committing on technology 
choices too soon to avoid designing an obsolete system, however it feels that this 
risk should be weighted against the necessity of coordinated development of 
application software needed for equipment testing and the initial phases of 
commissioning. The project is confident that there will be enough time for 
implementation before the system is needed, but it pays to be cautious as there 
have been many examples of control systems not being ready on Day 1..  

• The extent of Controls responsibility over the user beamlines was unclear from 
the review and should be clarified at subsequent reviews. 

• The overall facility availability target of 95% has been achieved at facilities very 
similar to NSLS-II, having controls systems of comparable complexity. The 
NSLS-II Controls Group is encouraged to seek approval of its share of the 
availability/MTBF budget from NSLS-II management, and establish a strategy to 
reach this goal, using other facilities’ experience as guidance. 

• The status of Controls design completion at 50% could not be confirmed in the 
brief time available. Personnel ramp-up has been slow and the schedule to 
complete all prototypes in FY09 is aggressive. 

Recommendations 
11. In six months, review and, if necessary revise the resource-loaded schedule for 

Controls based on actual hiring experience. 

12. Accelerator Systems management should formalize goals for availability for the 
various subsystems of the project so Controls and others can evaluate any needed 
additional design effort and associated cost impacts. 
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2.10 Insertion Devices 

Findings 
• The NSLS-II project baseline design includes the following devices: the damping 

wigglers; the U20 in-vacuum undulator (IVU); and the EU55 elliptic polarization 
undulator.  The baseline also supports the design of the 3-pole wigglers, one of 
which will be used for diagnostic purposes. All other proposed devices would be 
added to the facility later, as upgrades. 

• The undulator beam support/gap control system must occupy the zone extending 
no further than 835 mm outboard from the e-beam centerline in the short ID a 
narrower zone, whereas 708 mm is available at the long straights. The 
presentation implied that the reduced clearance in the long straights may affect the 
design of the magnet support/gap control mechanisms used.  

• A width of 80mm has been chosen for the poles of the damping wigglers in order 
to preserve the ring dynamic aperture. Tracking studies indicated that a 65mm 
pole width would have a discernable adverse effect. 

• Damping wigglers will be installed in canted pairs. Several alternatives for 
achieving the desired cant and electron beam trajectory are under consideration. 

• The damping wigglers will be operated at fixed gap; however they will be 
designed to be opened to large gap. 

• Nonlinear vertical focusing in the IVU can have significant beam dynamics 
effects. The length of an IVU module will be something under 4 m. Longer IVU 
designs will be considered in the future. A physical length of 5.8 m is envisioned 
for the IVU and associated hardware (transitions, BPMs, correctors and gate 
valves). 

• The concept for an EPU is based on an APPLE-II configuration. 

• The 3-pole wigglers will produce a 200 μm deflection of the electron beam over 
about 400mm of beam path length. The device is removable by horizontal 
translation. 

• The design requirements for the magnet measurement lab were presented. A 6.5 
m measurement bench is envisioned. Special equipment and techniques for 
measurement of the IVU and superconducting wigglers magnet will be developed 
for second-generation NSLS-II IDs. 

• The present baseline dynamic aperture evaluation includes the effect of the DWs 
and IVU together with systematic and random magnet errors, but not the effect of 
the EPU. 
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• Modeling tools are being developed to add the EPU into the performance 
simulation. 

• Presently only one scientist is devoted to insertion device development. 

Comments 
• The challenges of maintaining orbit stability around the ring while operating an 

EPU are formidable if the modulation frequency is high. The impact on global 
orbit stability should be taken into account in the specification of the EPU. 

• A well-staffed ID group must be assembled to produce the wide variety of 
undulators expected to be developed for future expansion of NSLS-II. 

Recommendations 
13. Begin to increase staff as soon as possible. 

14. Continue to support and inform undulator design activities with complementary 
tracking studies. 

15. Continue the development of a realistic model to assess overall beam stability in 
the presence of all planned insertion devices, alignment and magnetic errors, and 
effects from correction and compensation schemes. 

16. Retain enough flexibility in the lattice and in the magnet powering infrastructure 
not to preclude, if needed later, additional insertion device compensation 
equipment or upgraded correction schemes. 
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3.0 Experimental Facilities 

Findings 
• There are no major concerns from the EF side as far as the Accelerator and 

Conventional Facilities are concerned. As there are no significant issues or 
unanticipated risks expected, construction of the ring building can proceed.  
Design progress for Experimental Facilities is consistent with the Final Design 
Plan and interface requirements with Conventional Facilities are established and 
incorporated into the ring building design. Recommendations provided in this 
section of the report are for future programmatic improvements. It is not 
necessary that the Project’s responses to recommendations given in this section be 
complete before CD3 as these responses are not expected to have an impact on the 
interface between the beamlines and the ring building and therefore they should 
not have an impact on the ring building design.   

• The design status of the six EF beamlines is at somewhat different levels. In 
general, 25% completion of the design is justified. The level of documentation 
provided for this is appropriate. 

• A thorough vibration analysis of the site and in-depth study of the impact of 
vibration on different parts of the facility were performed. The site vibration 
levels derived from that study are satisfactory. 

• The efforts for development of high resolution (spatial and spectral) x-ray optics 
are being ramped up in a promising and competent way. Overall, there is a clear 
vision and path to the focusing optics effort. However there are significant 
challenges remaining especially for the crystal optics needed to reach 0.1 MeV 
and the nanofocusing optics required to reach 1 nm.  

• The stringent tolerances required for mirror fabrication and metrology for both the 
X-ray Photon Correlation Spectroscopy and Soft X-ray Coherence beamlines will 
push the state of the art (e.g., 100 nrad figure error).  

• There is little documented progress on a nanopositioning and nano-engineering 
effort. This effort is critical to achieving NSLS-II goals and should be given 
higher priority as well as leadership. 

• The EF staffing and hiring plans appear adequate for the immediate tasks ahead, 
with 16 people expected (steady-state). However several beamline lead scientist 
positions remain to be filled; focused effort on each beamline is important to meet 
project milestones. 

•  Although cost and scheduling were cursorily covered, they appear to be 
consistent with 25 % completion of the design. - 

• The draft Statement of Work for the hutch construction is nearly complete. 
Typical hutch drawings have been provided to manufacturers for costing. 
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Although there currently are no white beam stations planned, the hutch SOW 
doesn't preclude them, e.g. for a small-offset monochromator. The cost of hutches 
is uncertain due to the rising price of lead.  

• The deposition lab is expected to have everything needed to meet program 
objectives and support beamline construction. On the other hand, this lab is fairly 
sensitive to vibration and the vibration specification has not yet been developed. 

• Communication of technical requirements between the EF and CF divisions about 
vibration and stability has taken place, but appears not to have been done in detail 
for vibration-critical beamline components. 

• Extensive estimates for utilities (air, electrical, chilled water, liquid nitrogen 
consumption) were done. 

• There has been little work on beamline controls, user interfaces, and data 
acquisition systems software, but an RSI was drafted.   

Comments 
• We are impressed with the overall design and R&D effort that has gone into the 

EF beamlines.  The Soft X-ray Coherence, Powder diffraction, X-ray Photon 
Correlation Spectroscopy beamlines are beyond the conceptual design stage. The 
Inelastic Scattering beamline is at the conceptual design level, with significant 
effort invested in x-ray optics for the high resolution monochromator and 
analyzer. The new Submicron X-ray Spectroscopy beamline is close to the 
conceptual design level following work by the BAT. The Hard X-ray Nanoprobe 
beamline is still at an early conceptual design stage. The planned design and 
schedule as presented provides sufficient time to go through the necessary design, 
procurement, and construction stages for all six beamlines. 

• Significantly more effort needs to be invested in nanopositioning  and nano-
engineering R&D. Various strategies and technical approaches to vibration 
control at the nanometer scale need to be explored and characterized. 

• More effort is needed on design of beamline controls, user interfaces, and data 
acquisition systems, as these can impact the hardware even at this early phase of 
the project. 

• Review of BNL's history of power outages is necessary to determine the need to 
provide emergency power for vulnerable beamline equipment such as cryo-cooled 
monochromators. For reference, APS provides 7.5 kVA/beamline of backup 
power (more than sufficient for cryocoolers). 

• Adopt a consistent standard for depicting beam direction in all drawings and 
presentations. 
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Recommendations 
17. The hiring of group leaders and beamline scientists, especially for the high 

resolution optics development effort, is particularly important. This is and should 
remain a top priority for the project. 

18. Involve vibration and stability specialist(s) more tightly in the conceptualization 
and design of vibration-critical beamline components. Consider moving this 
capability to Experimental Facilities when the Conventional Facilities are 
underway. 

19. Attention should be given early-on to developing the mirror and multilayer optics 
specifications, and plans for how to characterize them, because these 
specifications are near the limit of current technology. 
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3.1 Insertion Devices 

Findings 
• The designs for the three primary insertion devices (IDs) are well thought out and 

feasible and are based on conventional technology. In particular, the Damping 
Wiggler design is 90% specified. 

• Undulators were specified for each beamline, with adequate attention to the 
spectral and power load details as they affect the beamline designs. 

• The Elliptically Polarized Undulator (EPU) is going out to industry for bids. 

• NSLS has experience with In-Vacuum Undulator (IVU) such as the U20, so the 
IVU specification and procurement should not present surprises. 

• A fully equipped ID Laboratory is planned and needed for FY2010. 

• A conventional magnetic measurement facility exists. While facilities to measure 
long devices, especially cryogenic ones (cold measuring system) is in the budget, 
these capabilities do not yet exist. 

•  The superconducting ID development program was eliminated for budgetary 
reasons. 

Comments 
• The 5 mm gap may be at the lower limit for NSLS-II because of off-axis x-ray 

production and from the electron beam halo associated with beam loss. Electron 
collimators upstream of small gap insertion devices should be carefully 
considered for protection of undulators from stray electrons. 

•  Switching the polarization helicity at 1 kHz as requested by the Soft X-ray 
Coherence beamline BAT does not appear feasible by kicking the electron beam 
between two EPUs. Switching at ~10 Hz may be feasible by this method. 

• The U20 IVU design works for the Submicron X-ray Spectroscopy beamline, but 
an undulator with a slightly longer period may work better and should fit within 
the budget. 

• The U20 IVU works for the Inelastic Scattering beamline, but an undulator with a 
shorter period (if it is feasible)  that would extend the high energy range should be 
considered if traditional backscattering optics may be incorporated in the future. 

• It is important for the planned ID Laboratory to be capable of measuring cold 
permanent magnet devices.  Also, the magnetic measurements for the undulators 
should ideally be done at the same ambient temperature as the storage ring tunnel. 
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• The Accelerator Division should work with the EF to  determine the maximum 
length of short-period insertion devices, and to resolve the feasibility and potential 
impact on the ring of polarization switching with twin EPUs at ~10 Hz. 

•     It is unfortunate that the superconducting undulator development was 
eliminated; this type of device may be the only way to increase the intensity of 
high-energy x-rays, which is especially important for the Inelastic Scattering 
beamline.  

Recommendations 
20. The U20 IVU and its variants, is an important and heavily used design, so the ID 

Laboratory should include the capability for field characterization inside the 
undulator vacuum enclosure though not necessarily under vacuum. 
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3.2 Hard X-ray Nanoprobe Beamline 

Findings 
• The beamline layout reflects several aspects of a conceptually similar beamline at 

APS. However, important design considerations have not yet been addressed, and 
significant details are missing such as a specific sequence of the major 
components, implications for power handling, required components for stability, 
and R&D towards sub-nm positioning. The beamline design is judged to be in an 
early conceptual stage and at less than 25% completion. 

• Technical specifications for this beamline include a spatial resolution of 1 nm, an 
energy range from 4.3 to 30 KeV, with the 1 nm target expected for the higher 
energy range. The concept includes an instrument with fluorescence, diffraction 
and transmission capabilities at a spatial resolution above 3 nm, and an instrument 
with a spatial resolution of 1 nm and reduced capabilities. 

•  The endstation concept is based on a commercially available instrument. The EF 
team understands that the vendor will not perform R&D towards 1 nm resolution. 

• A cost estimate has been developed and is judged to be sound. 

• Based on a floor vibration level (σ) of 25 nm (f > 4 Hz), the projected instrument 
vibration level will be less than 0.25 nm. This projection was not strengthened by 
a relevant study.  

• Vibration propagation from the main NLSL-II building to a separate remote slab 
for the 1 nm instrument was calculated to be less than 1 nm (σ) for frequencies 
above ~ 2 Hz. 

Comments 
• The unprecedented capabilities of the beamline are exciting and should be 

pursued aggressively by investing effort into (i) executing a full conceptual design 
and (ii) developing R&D plans toward relevant technical areas. 

• The following should be documented: rationale and technical implications for the  
double mirror, position and specifications for the secondary aperture, stability 
requirements and cooling approach for the monochromators, impact of power, 
power density, and cooling approaches on stability and vibration of all major 
beamline components. 

• The monochromator offset should be studied with regard to the relative angular 
stability between the first and second crystals.  

• The high-resolution monochromator was removed from the design. However, a 
spectral resolution of order10-5 is required to accept the full spatially coherent 
beam at 100-150 m from the source. Such a system should at least be developed 
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as part of the conceptual design and be sufficiently specified to allow procurement 
at a later time. 

• There will be fiducials to reference the satellite building to the main building. A 
hydrostatic or laser leveling system may be valuable here.  

• Compton heating of drift sensitive beamline components appears not to have been 
considered yet. 

Recommendations 
21. A dedicated nanopositioning and nano-engineering effort is necessary to develop, 

prototype, and test various approaches to achieve the required mechanical 
resolution, accuracy and stability required for 1 nm focusing. 

22. Testing and evaluating schemes for passive and active vibration damping that 
incorporate nanopositioning with vibration damping should be pursued. A 
vibration and stability specialist should be closely tied into this effort.   
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3.3 Inelastic X-ray Scattering Beamline 

Findings 
• The beamline design and budget, from baseline ID through spectrometer and 

experimental hutch, appear well thought out and are complete to the 25% level. 
The construction readiness of the spectrometer R&D is 25% done. 

• The goal to achieve 0.1 MeV energy resolution at 10 KeV using the Shyvd’ko 
approach is very challenging, and beyond the state of the art. If 1 MeV or better is 
achieved, NSLS-II will offer unique inelastic x-ray scattering capabilities for new 
science.  

• Noteworthy features of the optics include a very sharp drop off of the tails of the 
energy resolution for monochromator and analyzer, and the opportunity to 
maximize signal by matching sample thickness to absorption length.  

• An important set of simulation tools were developed, optical parameters and 
technical requirements for 0.1 MeV resolution were determined, and a complete 
“CDW” monochromator and analyzer pair was tested. 

• R&D results at BNL verify Shyvd’ko's x-ray optical concepts, so there is no 
reason, in principle, that the 0.1 MeV goal cannot be reached. The energy 
resolution thus far demonstrated is 10 MeV and factors limiting performance are 
being analyzed. 

• The main technical challenges with the optics include the length of the dispersive 
“D” element, lattice homogeneity, roughness, and mounting stability.  The comb 
crystal option is attractive, but fabrication poses several unknowns. 

• It appears that the 25 nm floor vibration specification was not factored into the 0.1 
µrad stability required. 

• The flux on the sample is targeted at >109 ph/s/0.1 MeV at 10 KeV. If the overall 
throughput is 10% then the raw flux from the ID should be >1015 ph/s/0.1% BW. 
A 3 m U20 IVU produces ~20% less flux, so a longer ID or an upgrade design 
such as the 5.5 m U17 is better matched to the goal.  

• A spot size on the sample of 3-5 µm is feasible; 1 µm is preferred. 

• A crystal fabrication laboratory is essential and needed before mid-2009. 

• There is a clearly defined need for access to beam at NSLS to test optics. 

Comments 
• This R&D effort is a very valuable contribution at the forefront of x-ray optics 

development. Support for the development of a planned crystal fabrication lab and 
for related hiring is essential. 
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• The beamline capabilities would likely be enhanced (if heat load can be tolerated) 
by a longer ID with shorter period. A superconducting ID should be considered 
and the possibility that a long short period ID would impact storage ring operation 
needs to be clarified. 

• The  proposal to combine 1mV and 0.1MeV resolution capability in one station is 
a good one. Significant technical challenges of the proposed optics include the 
angular stability of the CDDW analyzer and difficulty to obtain and provide strain 
free support for a long “D” crystal. It is worthwhile to explore approaches like the 
comb crystal and the addition of a channel-cut crystal as part of the analyzer. An 
alternative for attaining ~MeV resolution at 10 KeV is traditional backscattering 
from quartz instead of silicon; this should be considered. 

• The hutch size is still to be determined, but should be as large as possible for 
mission flexibility. Steel should provide the necessary shielding. 

Recommendations 
23. The planned crystal fabrication lab is essential for developing the optics required 

to press to the goal of ultra-high energy resolution; it should be a high priority. 

24. We urge that the XF group be given access to an NSLS beamline (e.g. X2A or 
X16A) for R&D development and testing of these optics.  
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3.4 XPCS Beamline 

Findings 
• The beamline design is at a  level consistent with 25% completion. 

• The beamline emphasizes the essential design philosophy for its scientific 
program, that every coherent photon possible must reach the sample. 

• The beamline design has undergone significant changes since last year, in part to 
incorporate input from the BAT. These include installing the beamline on a low 
beta straight section, addition of a multilayer monochromator, instead of a 
channel-cut double-crystal monochromator, plans to perform wide-angle x-ray 
scattering (WAXS) in the end-station, and a longer steel end-station hutch. An 
impact of these changes is that the WAXS instrument is beyond the current 
budget. 

• The vertical focusing mirror in the current layout will be replaced by a compound 
refractive lens (CRL) system. The design specifics of the CRL are not critical at 
this stage. 

•  Outstanding design issues include specifications for: the mirror and multilayer 
monochromator optics figure error and roughness, the primary slits consistent 
with the expected power load, the CRL system, and vibration and stability 
requirements for the beamline. 

• Detailed justification for the IVU source that include requirements for the 
coherent flux at the higher energies is needed. 

Comments 
• It is not yet clear whether the wave front preservation performance of the planned 

CRL system will be consistent with the performance objectives of the beamline. 

• Thought was given to the ring bunch structure and fill uniformity, but simulations 
that quantify the impact of these factors on study of dynamics below ~1 µs have 
apparently not been done. 

• A water-cooled Si mirror and monochromator will handle the power (100 
W/mm2, ~30W in 20 µrad x 20 µrad) and offers lower vibration than a cryo 
genically cooled monochromator.  

Recommendations 
25. Decide on whether or not to include the WAXS instrument  within the project 

scope.  If it is to be included priorities must be adjusted because the instrument is 
not in the current budget. 

26. An ID with a shorter period and, if possible, longer length should be considered to 
provide greater coherent flux at the higher energies. 
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3.5 Soft X-ray Coherence Beamline 

Findings 
• The beamline design is well developed and significantly above the 25% level of 

completion. 

• Well thought-out specifications for the x-ray beam energy range, polarization, 
coherence, spot size on sample, flux, and stability were developed. These have 
helped to move the overall beamline design forward effectively. 

• Figure error specifications required for the mirrors and gratings (100 nrad for 
planes, 500 nrad for cylinders and ellipsoids) were developed. 

• Specifications for the beam stability  required to reach the target spectral 
resolving power - 103 for the polarization branch and 104  for the coherence 
branch - were developed, but the time scales relevant to the scientific program and 
their impact on the design appear not to have been considered yet. 

• The previous design of the coherence branch optics was simplified by reducing 
the number of reflections. This will enhance the stability and ease the alignment 
requirements, as well as reduce the cost of the beamline. 

• The design of the polarization branch is well considered and is nearly complete. A 
conceptual design of the coherence branch is done; however, the design details 
have not yet been completed. 

• The beamline will be installed on a low-beta 6.6 m straight section with two 
Elliptically Polarized Undulators. Three canting magnets are initially planned, 
with two more canting magnets needed for fast e-beam polarization switching. 
Implementation of this switching method impacts the heat load on the first mirror, 
and whether additional cooling is needed. 

• Detailed cost estimates including material and labor were developed for this 
beamline.  

Comments 
• The adjustment range of the spot size on the sample consistent with the scientific 

requirements, should be settled soon.  

• An analysis of the vibration sensitivity and stability of the optics should be 
performed to understand the potential impact on design and costing for the 
beamline mirror and monochromator assemblies..  

Recommendations 
27. Given that fast polarization helicity switching by the accelerator at greater than 

~10 Hz is unlikely, the switching method (e.g., by an x-ray chopper) should be 
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decided soon to stabilize this aspect of the beamline design. Other methods of fast 
switching could be considered in future. 
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3.6 Powder Diffraction Beamline 

Findings 
• The beamline design is well developed and significantly above the 25% level of 

completion.  

• The powder diffraction beamline will accept radiation from a 7.0 m damping 
wiggler, therefore beam power management is a significant factor in beamline 
design upstream of the monochromator(s). The primary means of managing this 
beam power involves a series of high pass power filters. 

• The beamline design team has relied upon an external vendor (ACCEL) for the 
initial conceptual design. Beamline hardware costing consists of a mixture of 
ACCEL figures and NSLS-II project staff cost projections. 

• The beamline design team has significant and ongoing interactions with the 
powder diffraction user community. 

• A primary emphasis in beamline end station equipment design is the provision of 
a robust and adaptable interface to a wide variety of user provided sample 
environmental control systems. 

Comments 
• The beam power management scheme appears adequate to ensure the 

monochromator(s) are not unduly loaded and thermally deformed. 

• The BAT is considering novel x-ray detection schemes, including a Ge strip 
detector and  Laue crystal analyzer. Both should be explored and milestones 
scheduled for the choice of technology, design, development, acquisition, and 
testing of the detector systems. 

• Interactions with the user community have played a significant and positive role 
in refining the beamline concept. 

• The beamline project technical definition, cost information, and progress are 
consistent with the 25% design completion expectation developed in the NSLS-II 
Final Design Plan. 

• The beamline project design is sufficiently advanced to define requirements for 
the Conventional Facilities construction. 

Recommendations 
None. 
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3.7 Submicron X-ray Spectroscopy Beamline 

Findings 
• The beamline design is at the conceptual level, consistent with 25% completion. 

• The XAS beamline was recently redefined as a Submicron Resolution X-ray 
Spectroscopy beamline with two independent experimental stations:  a 4-25 KeV 
microprobe based on Kirkpatrick-Baez (KB) mirror optics with a spatial 
resolution of 100 nm - 1 μm, and a 2-15 KeV microprobe based on zone plate 
optics with 30 nm resolution. 

• Only the KB microprobe station is included in the base design and within the 
initial project scope. The expected flux for this station will be 50x higher than that 
in a 2 μm spot from a comparable KB microprobe at the APS. 

• This design incorporates two canted IVUs rather than a damping wiggler as 
envisioned in the original XAS concept. The inclusion of another IVU is possible 
without increasing the overall budget. The cost increase associated with this 
undulator addition is offset with the elimination of a high heat load 
monochromator.  

• The specification and design of the KB focusing optics need to be further defined. 
It must be decided whether this will be a system that can be dynamically bent into 
a desired elliptic shape, or whether the optical shape will be fixed.   

• Achieving a 100-nm stable focus in combination with XANES and EXAFS 
spectroscopy measurements is challenging and requires close interaction between 
a vibration and stability specialist and the decision processes affecting the optical 
layout as well as end station support systems.   

• The BAT is strongly and positively involved in the redefinition of the revised 
beamline and its initial conceptual design. 

Comments 
• Because of the recent change in scope, the beamline design is less mature than the 

others. However the design is sufficiently developed that it will not impede 
construction of the ring. 

• The recent change in scope does not pose long term schedule or feasibility 
concerns, given the relative simplicity of the optics. The cost of the revised 
beamline has been managed via scope modifications to ensure budget neutrality. 

• The 4 KeV low-energy requirement of the 4-25 KeV KB microprobe significantly 
affects the undulator design. This requirement appears inconsistent with the stated 
scientific interest in accessing the pre-edge of the Ti k-edge at 4966 eV.  
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Recommendations 
28. The choice of undulator should be revisited to ensure that it is consistent with the 

energy tuning range required by the undulator design. 

29. In order to use the KB microprobe efficiently – especially with the proposed 
flexibility in spatial resolution – the development of an automated alignment 
system for mirror figuring is recommended. 

30. Close interaction with vibration measurement experts is recommended to ensure 
the achievement of fairly high spatial resolution in combination with tuning over 
an extended photon energy range. 

 



Issued 11-Sep-2008 

NSLS-II Construction Readiness Design Review 
September 3-5, 2008 

40 of 61 

4.0 Conventional Facilities 

4.1 Ring Building 

Findings 
• An extensive set of drawings and specifications have been produced by HDR but 

as they were delivered on 25th August these have still to be fully reviewed by the 
team and QA checked. 

• The accelerator systems are stated to be 70% complete and it appears from the 
HDR drawings that a great deal has been done to reflect the accelerator demands 
in the final design. The beamline designs are only 25% complete and further 
evidence was requested to prove that the ring building design will satisfy the total 
beamline demand. This was provided in a Requirements, Specifications and 
Interfaces document RSI 1.04.01.02. which is under change control and signed 
off. A similar document for the accelerators does not exist but there is evidence of 
requirements across a number of documents and a unified diagram of process 
cooling loads has been produced. 

• It is clear that a substantial ESH program is in place that is well staffed and is 
currently being refined. This includes the necessary oversight to ensure the 
construction complies with the best practice in protecting the environment. 

• For the Construction Management of the project a field staff size of 7-10 people is 
proposed and recruitment of these is ahead of schedule. This is reasonable for a 
project of this size and duration. 

• Unlike other sources like Diamond and the ESRF, NSLS-II is not planning to 
provide a dedicated connection point for all services at beamline locations. DI 
water and compressed air is to be provided by machine team with connections 
from inside the tunnel, to be defined. The centralized CF demineralized water 
supply will terminate in the service building but there is a separate CW ring main 
to be provided at high level above the tunnel available for beamline connections. 
The machine team are designing and installing all the pipe work for the DI from 
the connection in the service building.  There is a coordination risk here, as the 
machine pipe work is at the 50% design level. 

• Electrical design seems to be complete and documented, however   
plans for number and use of  UPS systems must be clarified. 

• A detailed presentation on vibration studies was given and clearly the project has 
provided significant research in this area. Confirmation was given that the civil 
design reflects the requirements given from the analysis and that plant locations 
also reflect the recommendations from the analysis. Examples were also given of 
the detailed thermal analysis and transient wind effect carried out for the storage 
ring tunnel and the special condition at the infield structural columns. 
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• Presentations were given on mechanical and electrical CF systems which showed 
the level of detail supporting the design and this is realistic and sufficient for this 
stage of the project. Total power consumption and cooling loads are realistic. It 
was confirmed that EMI specifications are in place for Variable Speed Drives and 
that there is a well developed grounding scheme as well as definitions of what 
cable segregations are acceptable. The management of EMI for the beamlines is 
seen as separate to the CF. Similarly beamline UPS will be provided by each 
beamline with heat load from the UPS to be absorbed in the HVAC of the main 
hall whether the UPS is mounted on the hall floor or in the electrical mezzanine. 

• A copy of the detailed project schedule was made available to the committee and 
the statement made that the overall construction schedule is generous as it is 
stretched out by funding restrictions but delivery of the first pentant for 
accelerator installation in February 2011 remains demanding. 

• In the July 2008 report the project notes that the 1.05 Conventional Facilities have 
an earned value of $14,336 against a scheduled value of $12,993K and actual 
costs of $14,533K. 

• Five conventional facility construction contracts are expected to be issued during 
the NSLS-II project.  These contracts will be managed by a BNL construction 
management team located in the NSLS-II project.  A Construction Management 
Plan has been drafted identifying how the team will manage the construction 
contracts. 

• Communication and document management for the conventional facility 
construction work will be controlled with a newly-procured Contract Manager 
software.  This tool is expected to be used by the NSLS-II CF staff, HDR (A/E), 
and the general contractor, on all construction contracts, to facilitate 
communication and track documentation for all the team members.  Installation at 
BNL is complete and training is imminent. 

• The Ring Building contract RFP has been written and is being reviewed by the 
DOE CH Office.  The project schedule shows that the RFP will be issued Oct 1, 
2008, with proposal submissions due Nov 21, 2008.  Proposals are to be valid for 
90 days.  Award is expected to be February 20, 2009.  This is contingent upon 
available funding (resolved continuing resolution of federal budget) at time of 
award. 

• The Ring Building proposal submissions will be evaluated on the basis of six 
technical/management evaluation criteria and pricing. 

• Phased funding expected for the years of Ring Building construction work is 
outlined in the RFP, and the contractor is expected to plan the work to match this 
funding. 
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• Turnover of the facility will be done in phased beneficial occupancies, specified 
as interim milestones in the RFP. 

• The Ring Building RPF includes pricing a base scope and ten options.  These 
options are partially described in technical specification section 1030, and include 
some options and some alternates.  Some alternates are shown on the 100% 
design drawings. 

• ES&H performance by the general contractor is considered very important, and 
accidents are considered a major, high risk to the project.  This risk is mitigated 
with a vigorous construction safety program, evaluation of past safety 
performance in the proposals, and adequate safety staffing on the construction 
management team.  In addition, the Ring Building RFP includes a safety incentive 
of $2M that could be achieved by the general contractor over 4 annual periods 
with adequate safety performance.  The funding for this incentive is not currently 
budgeted, but would be planned to come from contingency. 

• Site access for contractor personnel and deliveries is currently planned through 
the site main gate. South gate is an alternate location for this activity.  Locations 
for providing badges and BNL site orientation training are being evaluated to 
determine which is best.  A plan has been drafted for construction site logistics, 
including fencing, staging, parking, trailers, and temporary utilities. 

Comments 
• The ring building design documents require final coordination, quality assurance 

checks and constructability review before they are ready to issue for bids.  
Examples of these issues have been provided to the conventional facilities project 
team for their use in updating the documents.  The project is encouraged to 
include these observations with the results of the ongoing design review / QA 
check and respond to them accordingly.  The conventional facilities group is 
aware of the state of these documents and has put in place a fast track 
review/quality assurance process that should be able to address these items prior 
to the planned release for bid date. 

• The project notes that the current ring building estimate is approximately $19M 
over the current baseline budget.  This will be updated once the 100% Title II 
estimate is received and reconciled.  The Project team should update the current 
award strategy based on the 100% reconciled estimate. 

• We suggest adding milestones for the annual appropriations to the schedule and 
tying pertinent project activities to these milestones.  Also, the schedule includes 
both early finish and late finish activities (i.e. CFC 1122 Ring Building Contract 
Award on May 4, 2009 as late finish and CFC 2010 Ring Building start of Feb. 
10, 2009).  This is confusing and should be corrected. 

• The current baseline budget does not include the cores (restrooms) for the two 
future LOB’s yet they are required by Code to meet travel distances.  The current 
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baseline also does not include any by-pass corridors yet at least one will be 
required for the Nanoprobe Beamline.  The project should make these revisions to 
the baseline. 

• BNL is planning a fiber upgrade of the labwide telephone system that could 
impact the project budget in excess of $1M.  A request should be made that the 
project be grandfathered to the baselined copper system and that future upgrades 
to the phone system be born by BNL. 

• The Commissioning Consultant is not yet under contract when this was 
recommended many months ago by the advisory committee.  The project has lost 
the opportunity to have this consultant provide commissioning specifications that 
will likely result in significant cost increases to the ring building contract.  This 
consultant should be hired ASAP. 

• It is stated that 60% of beamline heat load will be absorbed in chilled water and 
40% to air in the main hall of the ring building. This is an allowance as the 
beamlines are at an immature stage; it is likely more efficient to absorb more load 
into the CW system.  The Project should consider pipe sizes and flow rates that 
would allow this flexibility. 

• A drawing would be useful at this stage showing a typical beamline space claim 
and hook up to services to ensure that there is sufficient space for M&E 
connections. 

• Filtration should be included in the machine side DI system to protect the 
accelerators and beamlines from any contamination from the primary system. 

• To achieve the vibration performance, particular vigilance will be required during 
construction to ensure isolation joints in the slabs are clear of debris, elevated 
floors are properly installed and that equipment selection, location and mounting 
meet specification. 

• With so many switch mode power supplies and stepper drives to be built into the 
facility along with sensitive instrumentation, a unified EMI policy and strategy 
should be drafted and adopted for the facility and an ‘EMI manager’, (currently 
the Chief Electrical Engineer) who can then monitor and approve beamline and 
CF developments as the facility matures. 

• Document RSI 1.04.01.02 refers to “sensitive and non-sensitive” earths for use on 
the beamlines.  This is not the practice at other facilities and it is strongly advised 
to provide only one high quality earth. 

• Project documents state that temperature is to be maintained at 75 ± 1.8 °F in 
Winter and Summer. Other light sources do accept a mean temperature difference 
around the seasons to make a more energy efficient solution e.g. 78 mean in the 
Summer and 72 in the Winter. 
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• Baseline costs do not include the DI Plant.  The current plan is to fund a lease for 
this system with operating funds which is not feasible considering this system will 
be required to commission the accelerator, long before operating funds are 
available.  The project should revise the baseline to include cost if initial set up 
and operation of this system will be on construction funds. 

• The CM team is commended for the early installation and training on the Contract 
Manager software tool, which should facilitate communication and 
documentation for the whole project effort.  Expectations for use of this tool 
should be clearly spelled out in all RFP or IFB documents for all construction 
contracts. Roll out of new software, however, rarely goes smoothly. Project to 
consider how they will achieve training of users and management of the software 
for all members of the project expected to use it. This presents a considerable 
workload and a risk. 

• The Project claims to be 5.8% complete on WBS 1.05 Conventional Facilities 
(total budget for this WBS of $247,875K).  This appears to be accurate. 

• The scope of services for HDR during the construction phase is under 
development but it is suggested that a resident engineer (architect) from HDR is 
established on site as there will be significant interaction throughout.  This 
contract should be finalized ASAP. 

• The project should consider retaining the CM firm for construction support 
services and provide independent back up estimates for anticipated changes. 

• The NSLS-II staff and HDR made an impressive effort to produce a 
comprehensive and reasonably well detailed studies (vibrations analysis), cost and 
schedule tools and most importantly construction documents (drawings and specs) 
in time for this review and to get ready for sending RFP to prospective 
contractors. 

• Staffing: Consider adding an Architect or Architectural inspector on staff (or to be 
matrixed from other BNL groups). 

• The RFP has a narrow budget range ($180M to $205M) which may influence the 
bidders one way or the other (declining to bid or inflate the bid).  Suggest 
widening the range say to $160M to $210M. 

• It is a customary practice now to provide the AutoCad files for drawings to the 
successful contractor.  It is suggested that the RFP clearly states that, and also 
require that shop drawings and As-built drawings be CAD-generated to the 
maximum possible extent. 

• The draft CM Plan is an excellent means to outline how the construction 
management for the conventional facilities will be executed.  The team should 
consider making this a “living document” so that changes to the management 
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team or methods can be captured in this guide. The Project needs to update and 
finalize the Construction Management Plan eliminating the inconsistencies 
between the organization chart and the defined roles and responsibilities. The 
Project should also clarify roles and responsibilities between the A/E, staff 
engineers and project CM staff in terms of shop drawings, RFI’s and change 
orders (i.e. parallel reviews). 

• The CM team is cognizant of and sensitive to the challenges of acculturating new 
contractors to BNL to the safety expectations that will be associated with the 
project.  Work to reach out to contractors ahead of time as well as a strong in-
house construction safety staff are commendable steps towards achieving a safe 
construction environment. 

• Phasing of the facility construction by beneficial occupancies of specific areas 
allows the follow-on activities to proceed as quickly as possible.  The 
construction documents need to clearly spell out to the contractor what is to be 
provided at turnover. It is suggested that the baseline scope (i.e. the cores and one 
by pass corridor) be included in the base scope for better pricing. 

• The drawings, specifications, and RFP documents showed conflicting options and 
alternates to be priced by the general contractor for the Ring Building. This 
should be cleaned up. Include proper cross-referencing prior to issuing the RFP. 

• The schedule for the Ring Building procurement from the issuance of the RFP to 
the award seems very tight, given the uncertainties of the DOE contract approval 
process, complications that may arise during proposal evaluation, and possible 
continuing resolution funding issues.  No allowance is made for the likely need to 
issue an addendum.  Any extension of the planned bid receipt date of 11/21/08 
will move the bids into the holiday season, which could effect bid participation.  
This tight schedule is complicated by a 90-day proposal guarantee specified in the 
RFP.  The CM team should consider what impacts may arise from delays in any 
steps in this schedule, and be prepared with alternate plans. 

• The ring building construction schedule could be shortened by 4 months if the 
funding constraints were removed.  This should be considered if funding becomes 
available. 

Recommendations 
31. Fully review 100% Title II drawings and specifications (including QA review by 

A/E) for the Ring Building and secure internal sign off by relevant group heads 
and key stakeholders (i.e. fire marshal) before issuing the RFP. 

32. Complete responses to comments from the 80% and 100% Title II design 
submittals prior to final sign off. 
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4.2 Remaining Construction Scope 

Findings 
• None. 

Comments 
• Review of contract documents for other work (chiller plant expansion, substation 

upgrade, site preparation package and LOB’s) revealed no outstanding issues at 
this time.  Several comments have been provided to the project team. 

Recommendations 
None 
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5.0 Project Management 

Findings 
• NSLS-II Project organization and responsibilities are addressed in the Project 

Execution Plan. 

• NSLS-II Project organization consists of 150 full time project staff and 60 
matrixed MOU staff. 

• The project’s organization from the Project Director down through the Division 
Directors are permanent project staff.  Many Group Leader positions are 
permanent project staff also; the remaining positions will be filled with permanent 
project staff over the next 6 months. 

• NSLS-II’s Risk Management Plan and the Risk Registry Report were available 
for review and were both marked as draft documents. 

• The project’s risks were developed from the bottoms-up and then consolidated 
from the top-down.  The project’s contingency was developed based on the risk 
analysis. 

• Risk Management Team Meetings are being held and the risks are periodically 
being updated. 

• The NSLS-II Project is implementing BSA's Earned Value Management System 
(EVMS) that has not yet been certified by OECM, but is expected to be certified 
shortly.  Certification is required before the project can receive CD-3. 

Comments 
•  NSLS-II Project origination and the organization’s lines of responsibility are 

clearly defined and working.  Exceptional progress has been made since the 
Comprehensive Design Review performed in November 2007. 

• The NSLS-II Project appears to be appropriately staffed, but that was not 
reflected in staffing charts presented during this review.  The charts showed 
baseline needs vs. planned, but they indicated that the planned staff was short of 
the needed staff.  The project informed the review committee that the charts 
reflected only BNL staff and did not include temporary/contracted staff currently 
employed but which is required by the plan.  The committee suggests that the 
resource staffing charts should reflect all staff to eliminate future confusion. 

• The project’s consolidated risks are contained in a risk register, tracked and 
updated.  Some risks have had their priority revised based on changing risk 
factors as the project proceeds.  The project’s contingency appears to be 
appropriate based on the identified risks and the risk analysis performed by the 
project. 
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Recommendations 
33. The project management documents that are currently marked as draft should be 

finalized prior to DOE’s CD-3 Review. 

34. For future reviews, the plenary presentations should be more consistent in content 
and format among the Accelerator Systems, Experimental Facilities and 
Conventional Facilities talks.  For example discuss the risks in the risk register. 

35. Since the Ring Building is moving from the final design phase to the issuance of a 
RFP and contract award, the consequences and impact sections of the Project Risk 
CFD-01 should be reevaluated and updated. 
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6.0 Charge Questions 

6.1 Is the technical, cost, and schedule status of the project consistent with the 
baseline objectives and is the project progressing adequately? Is the 
information in the Project Management Control System and the DOE 
Project Assessment Reporting System consistent with physical progress?  

Yes, the projects technical, cost and schedule status appears to be consistent 
with the baseline objectives for the areas reviewed.  Additionally, the 
progress reported out of the Project Management Control System agrees 
with the progress observed at the time of the review.  

6.2 Conventional Facilities: Are the final drawings and specifications complete 
for the ring building bid package?  

The drawings and specifications are currently under review by the NSLS II 
Project Team for back check of previous comments.  The A/E is performing 
a QA check of the documents.  The project plans to have the bid set of 
documents completed on Sept. 26, 2008.  Pending completion of these 
checks and updates the ring building drawings and specifications will be 
complete for bidding. 

6.3 Accelerator Systems and Experimental Facilities: Is the maturity of the 
design and development effort appropriate and consistent with the NSLS-II 
Final Design Plan and does it justify supporting the Project to proceed with 
the construction of the ring building? 

Yes, the Accelerator Systems and Experimental Facilities Subcommittee are in 
agreement that the Accelerator Systems and Experimental Facilities designs are 
sufficiently advanced to warrant start of construction of the ring building. 

6.4 Project management: Are the project organization and lines of 
responsibility clearly defined to proceed to the construction of the ring 
building and start production of planned major subsystems of the 
accelerator? 

Yes, the actual project origination and lines of responsibility are clearly defined 
and working.  The project needs to ensure the organization charts contained in the 
project management documents (i.e. PEP, Construction Management Plan) are 
current. 

6.5 Project management: Are the Project’s risks being managed effectively and 
any design risks associated with the start of the ring building construction 
identified and mitigated? 

Yes, the Project’s risks are being managed effectively and the design risk 
associated with the start of the ring building construction have been identified and 
managed. 
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Appendix A 
 

Charge 

NSLS-II Construction Readiness Design Review 
September 3-5, 2008 

 
The objective of the NSLS-II Construction Readiness Design Review is to assess whether the NSLS-II 
Project will meet the requirements for CD-3 approval. The main requirements for CD-3 approval consist 
of: 
 

• Conventional Facilities: The final design is complete and ready to proceed with the construction 
of the ring building, including preparation of the bid packages which are well defined and ready 
for bidding. 
 

• Accelerator Systems and Experimental Facilities: The maturities of the designs or specifications 
are consistent with the NSLS-II Final Design Plan and are well enough advanced to proceed 
with the construction of the ring building. 
 

By September 2008, the NSLS-II Project is expected to be ready to proceed with the bidding for the 
construction of the ring building, the overall design for the Accelerator Systems is expected to be 
roughly seventy percent complete and for the Experimental Facilities, about twenty five percent 
complete as stated in the Final Design Plan.    
 
This review will evaluate general progress of the Project since CD-2 approval and assess readiness for 
the start of the ring building construction. The review will identify any major residual design risks that 
must be mitigated prior to the start of the civil construction. The specific elements of the charge are as 
follows: 
 

• Is the technical, cost, and schedule status of the project consistent with the baseline 
objectives and is the project progressing adequately? Is the information in the Project 
Management Control System and the DOE Project Assessment Reporting System 
consistent with physical progress?  
 

• Conventional Facilities: Are the final drawings and specifications complete for the ring 
building bid package?  
 

• Accelerator Systems and Experimental Facilities: Is the maturity of the design and 
development effort appropriate and consistent with the NSLS-II Final Design Plan and 
does it justify supporting the Project to proceed with the construction of the ring building? 
 

• Project management:  
o Are the project organization and lines of responsibility clearly defined to proceed 

to the construction of the ring building and start production of planned major 
subsystems of the accelerator?  

o Are the Project’s risks being managed effectively and any design risks associated 
with the start of the ring building construction identified and mitigated?  

 
A review summary report is requested to be sent to the NSLS-II Project Director by 
September 10, 2008.  
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Appendix B 
Agenda 

Wednesday, September 3, 2008  - Berkner Hall Room B 
08:00 – 09:00 Executive Session K. Stanfield 
09:00 – 09:30 NSLS-II Welcome and Project Overview S. Dierker 
09:30 – 10:00 Approve Start of Construction & CD-3 Expectations J. Yeck 
 
10:00 – 10:20 Break 
 
 Accelerator Overview and Design Requirements 
10:20 – 11:00 Accelerator Overview F. Willeke 
11:00 – 11:20 Requirements and Interfaces E. Johnson 
 
 Conventional Facilities Overview and Design Requirement 
11:20 – 11:50 Conventional Facilities Overview M. Fallier 
11:50 – 12:10 Requirements and Interfaces O. Dyling
  
12:10 - 01:20 Lunch at Berkner Hall – meal tickets provided for cafeteria 
01:20 – 02:00 Presentation of the 100% Design HDR 
 
Experimental Facilities Overview and Design Requirements 
02:00 – 02:30 Experimental Facilities Overview Q. Shen
  
02:30 – 02:50 Requirements and Interfaces L. Miceli 
 
02:50 – 03:00 Break  
03:00 – 04:15 Tour  
 
04:15 – 05:30 Executive Session K. Stanfield 
 
06:00 Reception and Dinner – Brookhaven Center, Bldg. 30 Patio All 
 
Thursday, September 4, 2008 (See Breakout Agendas) 
08:00 – 08:45 Subcommittee Executive Session K. Stanfield/Committee 
 
09:00 – 03:30 Breakout Sessions 
 
12:00 – 01:00 Lunch at Berkner Hall – meal tickets provided for cafeteria  
 
03:30 – 04:30 Subcommittee Executive Session K. Stanfield/Committee 
 
04:30 – 06:00 Executive Session K. Stanfield/Committee 
 
Friday,  September 5, 2008 – Berkner Hall Room B 
08:30 Executive Session K. Stanfield/Committee 
12:00 Close-out All 
 

Notes: 1.  Overview presentations should include a slide that responds directly to the charge 
to the review committee. 

 2. Presentations on both days should include time for questions and discussion 
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Thursday, September 4, 2008  (1/3 of each presentation time must be reserved for questions) 
 
Accelerator Systems Breakout Session – Berkner Hall Room B 
08:45 – 09:15 Accelerator Systems Overview & Requirements F. Willeke 
09:15 – 09:45 Lattice, Accelerator Physics and Stability S. Krinsky 
09:45 – 10:15 Injectors and Injection Systems T. Shaftan 
10:15 – 10:30 Break 
10:30 – 11:00 Magnetic Elements J. Skaritka 
11:00 – 11:30 Girder, Absorber, Collimators, Shutters S. Sharma 
11:30 – 12:00 Power Converter & Electrical Infrastructure G. Ganetis 
 Lunch 
01:00 – 01:25 Vacuum Systems H. Hseuh 
01:25 – 01:50 RF Systems J. Rose 
01:50 – 02:15 Diagnostics O. Singh 
02:15 – 02:35 Controls and Infrastructure B. Dalesio 
02:35 – 03:00 Insertion Devices T. Tanabe 
03:00 – 03:15 Technical Communication Issues E. Johnson 
  
Conventional Facilities Breakout Session – Berkner Hall Room C 
08:45 – 09:25 CF Cost & Schedule Status M. Fallier 
09:25 – 09:50 ESH Readiness for Construction S. Hoey 
09:50 – 10:30 Construction Management Preparation S. Sawch 
10:30 – 11:00 Break 
11:00 – 11:25 CF Procurement Status D. Paveglio 
11:25 – 12:00 Design Status O. Dyling 
 Lunch 
01:00 – 01:20 Vibration and Beam Stability N. Simos 
01:20 – 01:50  Civil/Structural Engineering T. Joos 
01:50 – 02:20 Mechanical Engineering  C. Channing 
02:20 – 02:50 Electrical Engineering  T. Nehring 
02:50 – 03:15  Wrap up – Interactive Session     M. Fallier  
 
Experimental Facilities Breakout Session – Berkner Hall Room D 
08:45 – 09:10 Strategic planning and Facility Build-out  Q. Shen 
09:10 – 09:30 Insertion Devices T. Tanabe 
09:30 – 10:15 Beamline Design Maturity and Progress Report  A. Broadbent 
10:15 – 10:30 Vibration Aspects of the Site, Building and Beamlines N. Simos 
10:30 – 10:45 Break 
10:45 – 11:10 0.1 MeV R&D Update Y. Cai 
11:10 – 11:35 1 nm R&D Updates  H. Yan / R. Conley 
11:35 – 12:00 X-ray Photon Correlation Spectroscopy Beamline A. Fluerasu 
 Lunch 
01:00 – 01:25 Inelastic X-ray Scattering Beamline Y. Cai 
01:25 – 01:50 Hard X-ray Nanoprobe Beamline K. Evans-Lutterodt 
01:50 – 02:15 Coherent Soft X-ray and Polarization Beamline C. Sanchez-Hanke 
02:15 – 02:40 X-ray Powder Diffraction Beamline A. Broadbent 
02:40 – 03:05 Sub-μm Resolution X-ray Spectroscopy Beamline Q. Shen 
03:05 – 03:15 Wrap-up – discussion Q. Shen 
  
*Office for committee – Berkner Hall Room A 
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Appendix C 
 

Report Outline and Reviewer Assignments 

Executive Summary Ken Stanfield 
1.0 Introduction Dean Hoffer  
2.0 Accelerator Systems 

2.1 Lattice, Accelerator Physics and Stability Mike Zisman, 
Yuri Alexahin, 
Uli Wienands 

2.2 Injectors and Injection Systems Fulvia Pilat, 
Yuri Alexahin, 
Mike Zisman 

2.3 Magnetic Elements Yuri Alexahin, 
David Rice, 
Uli Wienands 

2.4 Power Converter & Electrical Infrastructure John Galayda, 
Ray Larsen 

2.5 Vacuum Systems Uli Wienands, 
Mike Zisman 

2.6 RF Systems Mark deJong, 
John Galayda, 
Ray Larsen 

2.7 Grinder, Absorber, Collimators, Shutters David Rice, 
John Galayda 

2.8 Diagnostics Mark deJong, 
Ray Larsen, 
David Rice 

2.9 Controls and Infrastructure Ray Larsen, 
Mark deJong, 
Fulvia Pilat 

2.10 Insertion Devices John Galayda, 
Fulvia Pilat 

3.0 Experimental Facilities 
3.1 Insertion Devices Jon Tischler, 

Ken Findelstein, 
3.2 Hard X-ray Nanoprobe Beamline Jorg Maser, 

Katharina Luning 
3.3 Inelastic Scattering Beamline Ken Finkelstein, 

Jon Tischler 
3.4 Hard X-ray Coherent Beamline Ian NcNulty, 

Ken Finkelstein 
3.5 Soft X-ray Coherent Beamline Ian McNulty, 

Jorg Maser 
3.6 Powder Diffraction Beamline Tom Rabedeau, 

Ken Finkelstein 
3.7 Submicron-Resolution X-ray Spectroscopy Beamline Katharina Luning, 

Tom Rabedeau 
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4.0 Conventional Facilities 

4.1 Ring Building 
4.1.1 Architectural, Civil, Structural Design John Sidarous 
4.1.2 Electrical Design Yann Gouez 
4.1.3 Mechanical and Plumbing Design Marvin Kirshenbaum 
4.1.4 Building Environment Jim Kay 
4.1.5 Cost, Schedule, EVM and Risk Joe Harkins 
4.1.6 Logistics Elaine McCluskey 

4.2 Remaining Construction Scope 
4.2.1 Architectural, Civil, Structural Design John Sidarous 
4.2.2 Electrical Design Yann Gouez 
4.2.3 Mechanical and Plumbing Design Marvin Kirshenbaum 
4.2.4 Building Environment Jim Kay 
4.2.5 Cost, Schedule, EVM and Risk Joe Harkins 
4.2.6 Logistics Elaine McCluskey 

5.0 Project Management Ken Stanfield, 
Dean Hoffer 

6.0 Charge Questions 
6.1 Is the technical, cost, and schedule status of the project consistent with 
the baseline objectives and is the project progressing adequately? Is the 
information in the Project Management Control System and the DOE 
Project Assessment Reporting System consistent with physical progress? 

Input from each 
Subcommittee and 
summarized by  
Ken Stanfield 

6.2 Conventional Facilities: Are the final drawings and specifications 
complete for the ring building bid package? 

Joe Harkins 

6.3 Accelerator Systems and Experimental Facilities: Is the maturity of the 
design and development effort appropriate and consistent with the NSLS-II 
Final Design Plan and does it justify supporting the Project to proceed with 
the construction of the ring building? 

John Galayda 
Ian McNulty 

6.4 Project management: Are the project organization and lines of 
responsibility clearly defined to proceed to the construction of the ring 
building and start production of planned major subsystems of the 
accelerator? 

Input from each 
Subcommittee and 
summarized by 
Ken Stanfield and 
Dean Hoffer 

6.5 Project management: Are the Project’s risks being managed effectively 
and any design risks associated with the start of the ring building 
construction identified and mitigated? 

Input from each 
Subcommittee 
Summarized by  
Dean Hoffer 

• Note underlined names are the primary writer. 
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 Appendix D 
Reviewers’ Contact Information 

NSLS II Construction Readiness Design Review 2008 
 First name Last name Institution & email 

Management   
 Dean Hoffer  FNAL – dhoffer@fnal.gov  
 Ken  Stanfield (Chair) FNAL – stanfield@fnal.gov  
Accelerator Systems   
 Yuri Alexahin FNAL – alexahin@fnal.gov  
 Mark deJong CA Light Source – mark.dejong@lightsource.ca  
 John Galayda SLAC – galayda@slac.stanford.edu 
 Ray Larsen SLAC – Larsen@SLAC.Stanford.EDU  
 Fulvia Pilat BNL – pilat@bnl.gov  
 David Rice Cornell – dhr1@cornell.edu  
 Uli Wienands SLAC – uli@slac.stanford.edu  
 Mike Zisman LBNL – mszisman@lbl.gov  
Experimental Facilities   
 Ken Finkelstein Cornell – kdf1@cornell.edu  
 Katharina  Luning SLAC – Katharina.luning@gmail.com  
 Jorg Maser ANL – maser@aps.anl.gov  
 Ian McNulty ANL – mcnulty@aps.anl.gov  
 Tom Rabedeau SLAC – Rabedeau@slac.stanford.edu  
 Jon Tischler ORNL – tischlerJZ@ornl.gov  
Conventional Facilities   
 Yann Gouez ESRF – yann.gouez@esrf.fr  
 Joe Harkins LBNL – jpharkins@lbl.gov  
 Jim Kay Diamond – james.kay@diamond.ac.uk  
 Marvin Kirshenbaum ANL – kirshen@aps.anl.gov  
 Elaine McCluskey FNAL – mccluskey@fnal.gov  
 John Sidarous ANL – sidarous@aps.anl.gov  

 

Subcommittee chairs 

 
 



Issued 11-Sep-2008 

NSLS-II Construction Readiness Design Review 
September 3-5, 2008 

Page 57 of 61 

 
 Appendix E 

 
Table of Recommendations 

 

# Recommendation Assigned 
To 

Status/ 
Action Date 

 2.0 Accelerator Systems 
 2.1 Lattice, Accelerator Physics and Stability 
1 Over the next 12 months, evaluate possible effects of fast ion and 

e-cloud instabilities, as well as other phenomena that could give 
rise to coherent beam motion or emittance growth.  While these 
issues are not a reason to delay CD-3 approval, they could limit 
the ultimate emittance performance of the facility. 

   

 2.2 Injectors and Injection Systems 
2 The Committee recommends an overall analysis of the injector 

system reliability. 
   

3 Consider alternatives for scheduling construction of the ring 
building to begin installation and hence commissioning of the 
injector at the earliest possible date. 

   

 2.3 Magnetic Elements 
4 Consider alternatives for scheduling construction of the ring 

building to begin installation and hence commissioning of the 
injector at the earliest possible date. 

   

 2.4 Power Converter & Electrical Infrastructure 
5 Confirm that RFI from switching supplies is properly contained. 

Shielding or filtering are standard countermeasures. 
   

 2.5 Vacuum Systems 
6 Add electron- and ion-driven instabilities and possible mitigating 

countermeasures  to the risk registry. Reassess this risk based on 
results of response to the recommendation in 2.1. 
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# Recommendation Assigned 
To 

Status/ 
Action Date 

7 Within the next 6 months, confirm that BPM positions are 
reproduced to the required degree after bakeout.. 

   

 2.6 RF Systems 
8 The present configuration of the major RF systems should be 

reviewed for adequate redundancy to meet the system reliability 
and availability targets. 

   

 2.7 Girder, Absorber, Collimators, Shutters 
9 Provide the NSLS-II Diagnostics team with prudent estimates of 

button geometry changes due to RF heating, as appropriate to 
support the choice of the best design. 

   

 2.8 Diagnostics 
10 Review the suite of storage ring diagnostics from the perspective 

of commissioning. 
   

 2.9 Controls and Infrastructure 
11 In six months, review and, if necessary revise the resource-

loaded schedule for Controls based on actual hiring experience. 
   

12 Accelerator Systems management should formalize goals for 
availability for the various subsystems of the project so Controls 
and others can evaluate any needed additional design effort and 
associated cost impacts. 

   

 2.10 Insertion Devices 
13 Begin to increase staff as soon as possible.    
14 Continue to support and inform undulator design activities with 

complementary tracking studies. 
   

15 Continue the development of a realistic model to assess overall 
beam stability in the presence of all planned insertion devices, 
alignment and magnetic errors, and effects from correction and 
compensation schemes. 
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# Recommendation Assigned 
To 

Status/ 
Action Date 

16 Retain enough flexibility in the lattice and in the magnet 
powering infrastructure not to preclude, if needed later, 
additional insertion device compensation equipment or upgraded 
of correction schemes. 

   

 3.0 Experimental Facilities 
17 The hiring of group leaders and beamline scientists, especially 

for the high resolution optics development effort, is particularly 
important. This is and should remain a top priority for the 
project. 

   

18  Involve vibration and stability specialist(s) more tightly in the 
conceptualization and design of vibration-critical beamline 
components. Consider moving this capability to Experimental 
Facilities when the Conventional Facilities are underway. 

   

19 Attention should be given early-on to developing the mirror and 
multilayer optics specifications, and plans for how to characterize 
them, because these specifications are near the limit of current 
technology. 

   

 3.1 Insertion Devices 
20 The U20 IVU and its variants, is an important and heavily used 

design, so the ID Laboratory should include the capability for 
field characterization inside the undulator vacuum enclosure 
though not necessarily under vacuum. 

   

 3.2 Hard X-ray Nanoprobe Beamline 
21 A dedicated nanopositioning and nano-engineering effort is 

necessary to develop, prototype, and test various approaches to 
achieve the required mechanical resolution, accuracy and 
stability required for 1 nm focusing. 
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# Recommendation Assigned 
To 

Status/ 
Action Date 

22 Testing and evaluating schemes for passive and active vibration 
damping that incorporate nanopositioning with vibration 
damping should be pursued. A vibration and stability specialist 
should be closely tied into this effort. 

   

 3.3 Inelastic X-ray Scattering Beamline 
23 The planned crystal fabrication lab is essential for developing the 

optics required to press to the goal of ultra-high energy 
resolution; it should be a high priority. 

   

24 We urge that the XF group be given access to an NSLS beamline 
(e.g. X2A or X16A) for R&D development and testing of these 
optics. 

   

 3.4 XPCS Beamline 
25 A decision whether to include WAXS instrument  within the 

project scope  and if affirmed, priorities must be adjusted because 
the instrument is not in the current budget. 

   

26 An ID with a shorter period and, if possible, longer length should 
be considered to provide greater coherent flux at the higher 
energies. 

   

 3.5 Soft X-ray Coherence Beamline 
27 Given that fast polarization helicity switching by the accelerator 

at greater than ~10 Hz is unlikely, the switching method (e.g., by 
an x-ray chopper) should be decided soon to stabilize this aspect 
of the beamline design. Other methods of fast switching could be 
considered in future. 

   

 3.7 Submicron X-ray Spectroscopy Beamline 
28 The choice of undulator should be revisited to ensure that it is 

consistent with the energy tuning range required by the undulator 
design. 
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# Recommendation Assigned 
To 

Status/ 
Action Date 

29 In order to use the KB microprobe efficiently – especially with 
the proposed flexibility in spatial resolution – the development of 
an automated alignment system for mirror figuring is 
recommended. 

   

30 Close interaction with vibration measurement experts is 
recommended to ensure the achievement of fairly high spatial 
resolution in combination with tuning over an extended photon 
energy range. 

   

 4.0 Conventional Facilities 
 4.1 Ring Building 
31 Fully review 100% Title II drawings and specifications 

(including QA review by A/E) for the Ring Building and secure 
internal sign off by relevant group heads and key stakeholders 
(i.e. fire marshal) before issuing the RFP. 

   

32 Complete responses to comments from the 80% and 100% Title 
II design submittals prior to final sign off. 

   

 5.0 Project Management 
33 The project management documents that are currently marked as 

draft should be finalized prior to DOE’s CD-3 Review. 
   

34 For future reviews, the plenary presentations should be more 
consistent in content and format among the Accelerator Systems, 
Experimental Facilities and Conventional Facilities talks.  For 
example discuss the risk in the risks register. 

   

35 Since the Ring Building is moving from the final design phase to 
the issuance of a RFP and contract award, the consequences and 
impact sections of the Project Risk CFD-01 should be 
reevaluated and updated. 
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EXECUTIVE SUMMARY 
 

A Department of Energy (DOE) Office of Science (SC) review of the National 
Synchrotron Light Source-II (NSLS-II) project was conducted at Brookhaven National 
Laboratory (BNL) during September 30-October 2, 2008, at the request of Dr. Harriet Kung, 
Associate Director of Science for the Office of Basic Energy Sciences, SC. The purpose of the 
review was to assess the project’s readiness for Critical Decision (CD) 3, Approve Start of 
Construction. 

 
The Committee was impressed by the project’s preparation and readiness for CD-3 and 

found the project is ready for CD-3. The management team is organized and staffed to 
successfully execute the project. The design is sufficiently advanced to proceed with 
construction. The cost and schedule estimates, including contingency, appear complete, 
adequate, and reasonable. However, the project should continue to investigate and develop plans 
to maintain adequate cost contingency.  Except for development of a lessons learned program, all 
prerequisites and documents necessary to support CD-3 are complete.  

 
The accelerator systems design status is consistent with the Final Design Plan. The 

drawings are adequately defined and near-term procurement (FY 2009) designs are on schedule. 
The final design of accelerator systems is mature and appropriate for this stage of the project. For 
the experimental facilities, user participation efforts including user workshops and community 
outreach have been extensive and have produced a suite of project beamlines with good user 
representation and potential for future high scientific impact. Experimental facilities design is 
over 25 percent complete and is ready to proceed to CD-3. 

 
Substantial progress has been made on the conventional facilities since the June 2008 

DOE review. The 100 percent design of the Ring Building is complete, the 100 percent cost 
estimate is available. The Ring Building request for proposals (RFP) document was approved 
and the RFP was released on October 1, 2008. The suspension of the Lab Office Building design 
work at the 30 percent level is reasonable until the Ring Building and other project contracts are 
awarded. The General Contractor selection criteria are thorough and adequately address the 
General Contractor safety performance. NSLS-II has met the requirements for CD-3. 

 
The Committee continued to consider the project Total Project Cost of $912 million 

(which includes $181.3 million or approximately 27 percent in contingency) and CD-4, Approve 
Start of Operations, date of June 2015 (which includes 12 months or approximately 17 percent of 
schedule contingency) to be reasonable.   



ii 

The Environment, Safety and Health (ES&H) team is staffed appropriately with 
experienced and competent personnel. ESH&Q programs are appropriate for this stage of the 
project and support CD-3. 
 

Although there are some recommendations, the NSLS-II project generally meets the 
requirements of the CD-3 External Independent Review (EIR) lines of inquiry and should 
proceed with CD-3.   

 
The following summarizes recommendations made by the Review Committee. 

 
• Include the bypass corridors at all three locations where long beamlines may be sited. 

 
• Develop a plan to formally capture and document the detailed requirements, 

interfaces, and design between the control system and various technical systems for 
change control purposes. 

 
• Include at least $1 million in the Estimate at Completion for the construction safety 

incentive. 
 

• Implement a lessons-learned program (effective models may exist on other recent 
projects) and, following satisfactory completion of an EIR, approve CD-3 in 
accordance with current plans.  

 
• Continue aggressive recruitments for key hires in Project Procurement Management 

and Experimental Facilities Division. 
 

• The project has generally met the CD-3 requirements and the Committee 
recommends approval of CD-3. 
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1. INTRODUCTION  
 
When complete, the National Synchrotron Light Source-II (NSLS-II) will be the world’s 

most advanced storage-ring-based synchrotron light source. This facility will operate as a 
scientific user facility providing researchers with synchrotron radiation tailored to enable the 
study of materials with nanoscale resolution. In order to design, construct, and commission this 
synchrotron radiation research facility into operation, the NSLS-II construction project 
developed a “performance baseline” plan outlining all activities necessary to complete the 
facility by June 2015. This report documents the results of an independent project review (IPR) 
of the NSLS-II construction project. The IPR was undertaken in September/October 2008 in 
advance of the External Independent Review (EIR) required for Critical Decision (CD)-3, 
Approve Start of Construction. 
 
1.1 Background 

 
The NSLS-II is planned as a new synchrotron light source optimized to produce 

synchrotron radiation with ultra-high brightness and intensity, exceptional stability, and to 
deliver this radiation to end stations designed for scientific studies. The NSLS-II project’s scope 
is to design, build, and commission this large scientific facility. In particular, the NSLS-II project 
plans to build the accelerator system needed to produce the synchrotron radiation, the 
experimental stations, the “conventional facilities” that provide appropriate infrastructure to 
support the equipment of all technical systems, and that offer adequate space for personnel 
access and use. These major areas of scope are described below. 
 
Accelerator Systems 

 
The NSLS-II synchrotron radiation properties are derived from the characteristics of the 

electron beam in a 792-meter-circumference storage ring. This annular storage ring is designed 
to contain an electron beam of energy 3 Giga-electron volts (GeV), of stored current of 300 
milli-amperes (mA), and to achieve ultra low electron beam emittance. The storage ring lattice is 
a “Double Bend Achromatic” (DBA) design consisting of 30 repeating sections, each with 
dipole, quadrupole, and sextupole magnets that steer the electron beam. These magnets are 
mounted on girders in order to meet precise alignment and stability specifications. The electrons 
are injected into the ring periodically from a booster synchrotron ring and linear accelerator 
(linac), and receive an energy gain from a radiofrequency (rf) cavity section. Other components 
include power supplies, beam diagnostics, a vacuum system, controls and safety systems.  
 



 

 2

Experimental Facilities 
 
To use this sophisticated machine for scientific studies, six beamlines are being 

developed that utilize radiation from insertion devices (e.g., undulators and wigglers), and guide 
this radiation through novel X-ray optical components to end stations designed to support 
experiments of various types. One beamline (the “nanoprobe”) will seek to focus the beam to a 
spot of approximately 1 nanometer (nm) in size, a spatial resolution that has not yet been 
achieved in synchrotron radiation uses to date. Another beamline, devoted to inelastic X-ray 
scattering studies, aims to provide world-leading energy resolution of approximately 0.1 milli-
electron volts (meV). 
 
Conventional Facilities 

 
The NSLS-II accelerator systems and experimental facilities are contained within the 

structures built as part of the conventional facilities work scope. The largest structure is the Ring 
Building, with a foundation and floor designed to support the weight of storage ring components, 
and to provide vibration isolation from adjacent sources of ground motion. Plans call for an 
injection building for the booster and linac, an operations center, an rf area, and five service 
buildings. Against the storage Ring Building’s outer wall are several Laboratory Office Buildings 
(LOBs) and beamline enclosures. The total area of these buildings is greater than 340,000 gross 
square feet. Utility upgrades and distribution networks are also planned to provide power, chilled 
water, and other utilities to the site. This work will be accomplished via civil construction 
contracts, the largest of which is for the Ring Building complex, planned as a fixed-price, “best 
value” competitive procurement.   
 
Project History and Milestones Achieved to Date 

 
The NSLS-II project formally began when the Department of Energy (specifically, 

Deputy Secretary of Energy Clay Sell, whose office is the Secretarial Acquisition Executive for 
all major system projects) approved its mission need, as “Critical Decision 0”, on August 25, 
2005. The conceptual design and acquisition strategy for the facility were developed next, to 
inform the development of alternatives (e.g., locations for the facility) and a bounding range of 
life-cycle costs for the project.  Following these activities, the project obtained CD-1, Approve 
Alternative Selection and Cost Range, on July 12, 2007. The project developed its performance 
baseline plan (based on a preliminary design that is more detailed than the conceptual design) 
and other supporting documents and obtained CD-2, Approve Performance Baseline, on January 
18, 2008. On June 26, 2008, the project was granted authority to begin site preparation on 
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October 1, 2008, assuming appropriate authority is granted by the FY 2009 appropriation 
process. The next CD milestone for this project is CD-3, Approve Start of Construction, for 
which the project has developed a design that is defined in the Final Design Plan. This design 
plan represents a phased completion ensuring designs are sufficiently mature to start 
procurements and construction; enabling the most cost-effective schedule for constructing the 
facility; and maximizing the technical capabilities of the facility at CD-4, Approve Start of 
Operations.    

 
Project Organization 

 
The project is organized with a Work Breakdown Structure (WBS), resource-loaded 

schedule, risk registry, risk-based contingency plan, and other standard project features as 
described in the Project Execution Plan. The aforementioned project activities in accelerator 
systems, experimental facilities, and conventional facilities are three separate Level 2 WBS 
elements, and along with project management activities (a fourth Level 2 WBS elements), form 
the project’s Total Estimated Costs (TEC). Other project activities are conceptual design and 
R&D, and pre-operations—two other Level 2 WBS elements, which are funded via the Other 
Project Costs (OPC) type of budget authority. Hence, the Total Project Costs (TPC) is the sum of 
TEC and OPC contributions, throughout the life of the project, which has a projected finish date 
of June 2015. The management structure includes an Integrated Project Team led by the Federal 
Project Director.   
 
1.2 Charge to the DOE Review Committee 

 
In a July 07, 2008 memorandum (see Appendix A), Dr. Harriet Kung, Associate Director 

of Science for the Office of Basic Energy Sciences (BES), requested that Daniel R. Lehman, 
Director of the Office of Project Assessment (OPA) within the Office of Science (SC), organize 
and conduct a review to assess the project’s readiness for CD-3, Approve Start of Construction. 
Mr. Lehman’s review was to encompass all aspects of the NSLS-II project— including technical, 
cost, schedule, management, and environment, safety, and health (ES&H) issues. 
 
1.3 Membership of the Committee 
 
 The OPA formed a Review Committee composed of members (see Appendix B) selected 
based on their independence from the project, as well as for their technical and management 
expertise, and experience with building large and complex scientific research facilities. The 
Committee was organized into nine subcommittees, each assigned to evaluate a particular aspect 
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of the project corresponding to the subcommittee members’ areas of expertise. Daniel Lehman 
Director, OPA, chaired the committee.   
 
1.4 The Review Process 
  

NSLS-II project personnel supplied information to the Committee in advance of and 
during an on-site review that was designed to exhibit the project’s readiness. Project documents 
were posted on a website as downloadable files prior to the review. The review was held at the 
Brookhaven National Laboratory (BNL) in Upton, New York, during September 30 – October 2, 
2008. Representatives from BNL, the DOE/Brookhaven Site Office (BHSO), DOE/SC BES, and 
the DOE/SC OPA jointly developed the meeting agenda (see Appendix C).   

 
The first day of the review consisted of a plenary session with overview presentations and 

discussions. The NSLS-II project director, deputy project director, and other project principals 
provided an overview of major project areas (e.g., accelerator systems, experimental facilities, 
conventional facilities, and project management) corresponding to Level 2 WBS activities. Each 
subcommittee had a brief breakout session with project counterparts, after which the Committee 
convened an Executive Session at the end of the day. The second day was largely devoted to 
parallel breakout sessions of each subcommittee, and to follow-up on remaining questions and 
issues of interest. The Committee reconvened an Executive Session devoted to Committee 
deliberations, report writing, and drafting closeout material based on its work to date. The 
morning of the third day was used to finalize the closeout material and present preliminary 
results at a closeout briefing to BNL and NSLS-II management. Final results are contained in 
this report, which committee members have individually authored and collectively reviewed. 
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2. TECHNICAL SYSTEMS EVALUATIONS 
 
2.1 Accelerator Physics 
 
2.1.1 Findings 
 

The NSLS-II Accelerator Physics management and staff have continued to perform at a 
very high level since the CD-2 review (November 2007). The Committee was impressed with the 
high quality of work, as well as the dedication and attitude of the staff. The Committee’s requests 
for information received quick and effective responses. The staff expertise is excellent and the 
staffing levels are adequate to fulfill the challenging scope of this project. 

 
Appropriate responses have been provided to all CD-2 recommendations as documented 

in the project’s recommendation tracking database.  
 
The design is technically sound for achieving the baseline requirements of 300 mA stored 

beam with 1.1 nm emittance at 3 GeV. Continuing accelerator physics effort is planned and is 
prudent to refine the design and develop and execute a detailed commissioning plan. This will be 
beneficial in ensuring a rapid transition from CD-4 levels to baseline performance. 

 
The project is ready to start conventional construction. All interfaces have been defined 

and the lattice and accelerator design is sufficiently finalized. In terms of finalizing the detailed 
design of all technical systems, the project has adopted a graduated approach, which is common 
for accelerator projects. Expected levels of design completion at CD-3 were documented in a 
‘Final Design Plan’. This plan appears reasonable and the current level of design completion is 
consistent with the plan. In accordance with the Final Design Plan, there is ongoing design work 
in several systems, particularly the ones which are required only late in the project (i.e., insertion 
devices) or where technology advances would make early developments obsolete by the time 
they are needed (for example in the control system area). 

 
The interface management process, which at CD-2 was still in its infancy, is now well 

developed and used as a routine tool. There is good communication and interconnection between 
the accelerator physics groups and other groups.  

 
Lattice refinement work is ongoing, which is appropriate for this stage of an accelerator 

project. Even operating light sources typically see significant evolution of their lattices to fully 
realize their design potential. The progress of the lattice optimization since CD-2 has been 
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substantial. The dynamic aperture of the bare lattice is now very good. Consistent with the work 
schedule, there was also significant work to provide systematic and random multipole error 
specifications for prototype magnet procurement. Iterating the specifications between the magnet 
and accelerator physics groups and studying the error sensitivity resulted in a design refinement. 

 
Since NSLS-II with its ultra small emittance will have comparatively short beam 

lifetimes, it is imperative to make top-off injection available very early in the accelerator 
commissioning. This also provides users with improved (thermal) stability. Some aspects of top-
off radiation safety can also affect the design of vacuum chambers and frontends, as well as 
interlock systems. In order to evaluate all of those effects early enough, the accelerator physics 
group has started with detailed simulation work for top-off radiation safety. 

 
The Accelerator Physics group has performed extensive calculations of several beam 

dynamics effects that have the possibility of destabilizing the beam, cause an increase in beam 
emittance, or decrease in beam lifetime. As part of these processes, computed results have been 
compared with experience in operating photon sources that have many parameters in common 
with NSLS-II design. 

 
Collective effects studied include intrabeam scattering, Touschek lifetime, effects of ion 

clearing gaps and impact on rf stability, fast ion instability (recently revisited in collaboration 
with SLAC), and effects from the vacuum chamber impedances. The impact of a third harmonic 
cavity on instabilities and beam lifetime has been evaluated in detail, as have issues in 
controlling the cavity field. 

 
Since the November 2007 DOE review there has been considerable work to improve 

understanding of collective effects. The database of impedance parameters for the many vacuum 
chamber components has been refined. Several components have been reanalyzed and refined values 
of impedances obtained, and there have been several new additions to the table. As designs for 
additional components are available they will be analyzed and added to the list. Growth rates for the 
fast ion instability have been recalculated and a somewhat faster growth rate was found. The 
accelerator physics group has refined the lattice requirements to minimize loss of particles through 
Touschek scattering. As a result, the impact of optics changes on beam lifetime is better understood. 
 
2.1.2 Comments 
 

The Committee encouraged the accelerator physics group to concentrate efforts on the 
ongoing storage ring dynamic aperture studies with insertion devices, particularly elliptically 
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polarizing undulators (EPU). A very strong collaboration between the accelerator physics and 
insertion device groups will be necessary to fully develop successful mitigation techniques (such 
as shimming and multipole corrector magnets) to alleviate the beam dynamics impact. An 
increase of staffing of the insertion device group, as well as insertion device design efforts will 
be necessary. The uncertainty of this work is covered adequately in the risk registry and 
contingency plans (like individual sextupole power supplies, additional sextupole family, 
additional higher multipole magnets) are in place. 

 
The Accelerator Physics group is making steady progress in understanding collective 

effects and their impact on beam stability, emittance, and lifetime. The lifetime estimates lead 
directly to beam loss rates and shielding requirements. The state of these calculations is fully 
adequate to have confidence in the conventional facilities design.  

 
The team is making steady progress in calculations of the impedance of various vacuum 

system components. The sum of these impedances will determine the strength of feedback 
systems required, and the individual longitudinal loss parameters determine power lost by the 
beam through interaction of the electro-magnetic fields. Most of the important contributors have 
been evaluated, and many of the remainder are awaiting completion of designs. The program to 
continue upgrading the computing cluster for these and other calculations is commendable.  
Several of the remaining components (vertical scrapers, injection components) can be significant 
sources of impedance and power dissipation and some may require iteration between designers 
and impedance evaluators. However, there seems to be adequate margin in total impedance 
budget to accommodate the impedance of these components. 

 
Another important “impedance” is the presence of clouds of ions or, possibly, free 

electrons. The “slow” ion effect is controlled by gaps between the trains of bunches; however, 
the “fast” ion effect remains. Recent computation of growth rates suggests roughly three times 
faster growth than early calculations. The growth in vertical beam size can be controlled by 
strong feedback within, but close to limits of, state-of-art feedback systems. The Committee did 
not feel this is likely to be a major issue. However, the feedback systems, yet to be fully 
designed, must be well executed and be capable of state-of-art performance in both damping 
rates and noise levels. The Committee suggested continued analysis of ion effects and 
comparison with experimental data. The project team should actively look for collaborators to 
carry out experimental studies on suitable accelerators elsewhere. 

 
There has been some evidence in electron cloud studies that there may be effects on 

electron beams, as well as the widely observed effects on positron beams. As with ions, the 
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electron clouds can cause instabilities in the beams leading to emittance growth. The vacuum 
chamber design for NSLS-II incorporates antechambers, well known to reduce effects of electron 
clouds. If electron clouds should be encountered, other cures are solenoids wound around field-
free parts of the vacuum system (relatively easy) and Titanium-nitride coating of the vacuum 
chamber (difficult after installation of the vacuum system). Other third-generation light sources 
have not seen identifiable effects from electron clouds (with electron beams). Experiments on 
electron cloud effects are ongoing at several facilities. The Committee strongly encouraged the 
NSLS-II Accelerator Physics group to follow the work at these laboratories and take an active 
part as collaborators.  

 
With the continued work on collective effects planned by the Accelerator Physics group, 

the Committee judeged that these should not be a significant limitation in achieving NSLS-II 
design parameters. 

 
Top-off radiation safety studies are still at an early stage. The tools used by the project 

team are state-of-the-art and the already ongoing collaboration with SPEAR, the Advanced 
Photon Source (APS), and the Advanced Light Source (ALS) is strongly endorsed. However, 
there are two concerns—first, the vacuum chamber design is already final and some 
modifications might be necessary for top-off. However, given the design of the storage ring 
vacuum chamber, additional horizontal apertures should be easy to retrofit by inserting them 
from the antechamber. Secondly, the scope of interlock systems (personnel protection systems) 
might expand. This has been the experience at SPEAR, ALS and to some degree APS. However, 
the cost impact of such a scope increase would be relatively small.  

 
To retire these concerns on an appropriate timescale, the project should finish the top-off 

safety analysis within one year and conduct an external peer review of the results. 
 
The power supply specifications have been tightened since CD-2, which the Committee 

endorse. However, the Committee recommended further investigation of some of the specifications: 
the intermediate period drift specification in the 300 ms (few minute range) should be tightened. The 
Committee remarked that long-term dipole drift specification alone already uses up half of the 
energy stability requirement. The accelerator physics group should compile a justification document 
detailing all power supply specifications and present it for review at the next Accelerator Systems 
Advisory Committee meeting.  
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The project team should tighten the goal for beam size stability to be in line with state-of-
the-art, existing third-generation light sources. The current goal of ten percent relative beam size 
stability has proven to be insufficient at many other light sources. 

 
Dynamic aperture calculations without field errors have been completed for the booster 

with good results. Over the next year (and before issuing the RFP) those should be 
complemented with simulations with realistic errors. 
 
2.1.3 Recommendations 
 

1. Approve CD-3. 
 
2.2 Injector System 
 
2.2.1 Findings 
 

The design specifications for injector systems are at an advanced stage: 75 percent for the 
booster, 70 percent for the linac.   

 
There are no remaining significant design issues for these systems. Further accelerator 

physics and engineering studies will be conducted in FY 2009, in time for the turnkey linac and 
booster procurement schedule.   

 
Costs, risks, and contingencies are well identified and managed. While quotes for the 

turnkey linac procurement have increased by almost 100 percent over the last year, and booster 
quotes have risen as well, other injector system costs are stable. These cost risks are being 
managed appropriately. 

 
Safety and compliance with DOE 10 CFR 851 are well addressed. With regard to vacuum 

systems, representatives from the project staff have met with other national laboratory 
representatives and a ‘Vacuum Systems Consensus Guideline for DOE Accelerator Laboratories’ 
document has been drafted. The project adopted this document and it has been implemented into 
the laboratory Standards Based Management System (SBMS). 

 
Injector system staffing, which is currently very minimal, will ramp up in FY 2009. Two 

new accelerator physicists are identified to join the team and more staff requisitions are in 
progress.  Engineering staffing has increased by two or more FTEs and more hires are planned.  
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There is a very strong integration and interface management and effective requirements 
specification system that facilitates communication and tracking of complex interface matters 
between all project teams.   

 
The turn-key linac procurement schedule was postponed for six months to October 2009 

in order to meet the project funding profile. Two potential vendors, both in Europe, have been 
identified. The linac Statement of Work is in progress. The project also investigated purchasing 
linac and power system components from the Institute of High Energy Physics, Beijing (which 
has supplied similar components to other facilities), but determined that the in-house manpower 
requirements needed to implement a complete linac system in this way would be too great. 

 
The semi-turn-key booster procurement is targeted for August 2009. A statement of work 

has been sent to three potential vendors. Updated cost quotes from two vendors were received in 
August 2008. The procurement does not include the rf system, which instead will be comprised 
of a 7-cell rf cavity received from DESY through a memo of understanding, and in-house 
configured rf power source and controls.  

 
Linac specifications are very similar to other turn-key systems constructed for other 

facilities such SLS, DIAMOND, SOLEIL, ASP, and ALBA, with the following exceptions, both 
related to meeting single-shot top-off injection requirements when the storage ring is operating in 
low-emittance mode at 500 mA: 

 
The team is asking for 15 nC/pulse, about a factor of two higher than the other systems. 
 
The team proposes flexible multi-bunch injection modes so that stored bunches in the 

ring having varying degrees of low charge can be targeted on each injection pulse. 
 
R&D is needed to address beam loading effects in the buncher and linac from the high 

charge requirement and to develop the flexible multi-bunch injection modes. The linac 
specification has also been modified to include beam position monitors between linac sections, 
as recommended in the CD-2 review. 

 
Linac tunnel and klystron gallery has been sized to accommodate longer 5.2 m DESY 

traveling wave (TW) structures and klystrons. Linac modulators are to be supplied as a part of 
turn-key linac procurement. A request to look specifically at solid state, as well as thyratron/pfn 
modulators will be made as part of this procurement. The solid state modulator has the advantage 
of not requiring expensive periodic thyratron tube change-outs. 
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The semi turn-key booster includes all the magnets, power supplies, diagnostics, vacuum 
vessels, support structures, interlocks, and an (Experimental Physics and Industrial Control 
System) EPICS-based control system. The booster specification is based on that for Australian 
Synchrotron Project and an optimized compact lattice that will produce a 30 nm-rad emittance 
beam at 3-GeV, well-matched for injection into the low emittance storage ring. The vacuum 
system specification is supplied by NSLS-II staff; engineering design will be the responsibility 
of the vendor with final approval prior to manufacture by the NSLS-II vacuum group. 

 
The booster lattice has been modified since the November 2007 DOE review to decrease 

the vertical tune and to increase the dynamic aperture (on- and off-energy) to larger than the 
vacuum chamber aperture. Straight section length also increased from 7.05 to 7.7.m. 

 
The booster rf system will be comprised of a 7-cell Positron-Electron Tandem Ring 

Accelerator (PETRA) copper cavity delivering 1.2 MV powered by an 80kW inductive output 
tube (IOT) amplifier. This cavity will be available to the project in early FY 2009. The project 
plans to take advantage of early delivery of the booster rf cavity to conduct the necessary 
modifications needed to the cavity tuner electronics, power coupler, and perform acceptance test. 

 
The booster low-level rf (LLRF) system is being designed in-house in collaboration with 

LBNL, who has developed such systems for their and other laboratories.  
 
The single pulsed extraction septum magnet used for the Australian implementation will 

be replaced with a combination of a thin pulsed septum and DC thick septum in order to relieve 
the extremely tight pulse flatness requirement (0.05 percent) that would be needed for the single 
septum. These septum magnets will be designed in-house but will be built by the semi-turnkey 
booster vendor. 

 
The design of in-house-built linac-to-booster (LTB) and booster-to-storage ring (BTS) 

transport lines and related magnets is well under way. Work packages were reviewed at the  
June 2008 DOE review and have not changed. Manufacture procurement and installation of these 
systems is the responsibility of the project and a full cost breakdown has been prepared to 
capture this work. 

 
All magnet power supplies will be specified with a 20 percent margin above the nominal 

operating parameters.  
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The procurement strategy for the magnet systems for the injector has not changed since the 
June review. As with the vacuum systems they are a combination of outside procurements and in-
house design. The booster Statement of Work details requirements associated with the magnets 
(e.g., mechanical and electrical utilities, alignment, cooling water, vacuum, etc.), and the 
preliminary design document details the preliminary design specification for the magnets. The 
final design will be completed by the vendor and approved by NSLS-II staff prior to manufacture. 
Installation of the booster will be completed by the vendor with oversight by NSLS-II staff.  

 
Diagnostic instrumentation and independent beam containment devices have been 

identified and augmented in response to CD-2 recommendations. Insertable screens near the ring 
septum magnet will be used to tune-up the injected beam prior to the top-off injection shot.  

 
The storage ring injection septum and four pulsed bumper magnets will be built by 

vendors based on an in-house design. The team is seeking very stringent magnetic field matching 
for the pulsed bumper magnets (field matching to 0.1 percent of the full field value over the 
entire 5.2-µs waveform (0.01 percent matching is needed to perturb to stored beam orbit by less 
than ten percent of the beam size during top-off injection). The team plans to create a Pulsed 
Magnet Laboratory whose goal is to reach this stringent field-matching. 

 
The primary process water system design is completed. There are seven secondary loops 

feeding the rf compressor building, five service buildings, and the injector building. Piping 
layouts for the service buildings have been completed. There will be four distribution points in 
the booster tunnel and one point in the injector service building. Vendors for the booster and 
linac will take responsibility for supplying the water from the distribution points to the booster 
magnets and power supplies. Also, water cooling requirements, including flow rates, pressure 
drops, and temperature rises, for each piece of equipment will be included in component 
procurement specifications. The specification and standardization of water hose material, types 
of hose fittings, flow meters, etc., across the project was not addressed. A comment about this 
was included in the November 2007 DOE review. 
 
2.2.2 Comments 

 
In spite of the minimal dedicated manpower assigned to the injector design to date, the 

design is technically sound and is likely to meet baseline performance expectations. The design 
team is to be commended. The strong interface management and design documentation systems 
represent an excellent effort and is to be commended. 
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Injector system staffing must increase during the next year to meet the project schedule. 
 
The Committee encouraged advancing the linac procurement as much as possible towards 

the original schedule. The present delivery schedule is compressed compared with previous similar 
procurements, and a recent change in ownership of one vendor may affect schedule.   

 
The Committee suggested including a possible U.S. vendor in the linac bid solicitation. 
 
The Committee did not support the idea of splitting the linac and linac front end 

procurements for the sake of early development of high performance injection methods. These 
developments are not needed for initial NSLS-II operation. A single procurement will guarantee 
component compatibility.  

 
The study of bunch stacking in the booster is encouraged to reduce high-charge 

requirements for the linac and to simplify linac procurement. 
 
The booster Statement of Work that was completed in April adequately addresses the 

vacuum requirements and states that NSLS-II staff is to review the vacuum design prior to 
manufacture. The addition of staff to the vacuum group alleviates any worries regarding the 
design of the non turn-key systems. Staffing for this stage of the project is adequate.  

 
For the booster procurement package, it is suggested that the Australian and DIAMOND 

Light Sources be consulted for advice and any lessons learned on similar booster procurements. 
While a 1-Hz booster will meet injector requirements, the Committee judged that a 2- or 3-Hz 
system would be preferable if it can be accommodated within budget and schedule constraints.  
The Committee encouraged the team to complete booster dynamic aperture calculations with 
errors as soon as possible, in advance of completing the booster procurement package.  

 
The Committee supported the team’s design choices for injector systems, including:  
 

• The use of a thin pulsed plus thick DC booster extraction septum system in place of a 
single thick pulsed septum magnet having extremely tight flatness tolerances. 

• The use of the DESY 7-cell rf cavity over two 5-cell cavities.  This choice allows the 
use of a commercial 80 kW IOT with adequate rf power overhead. 

• The development of a LLRF system in collaboration with LBNL and the team’s effort 
to produce and test a first controller board.  Initial tests are encouraging. 

• The plan for diagnostic instrumentation for the injector. 
• The plan to use insertable screens near the ring septum for top-off injection tuning. 
• The 20 percent margin on power supply specs (enabling feedback implementations 

for top-off injection).  
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The Committee suggested that solid state linac modulators would increase reliability and 
reduced maintenance costs over thyratron-based modulators and encourages the project to use 
them if possible. The Committee also suggested that simple synchrotron radiation monitors in the 
transport lines would serve as valuable non-invasive beam monitors during top-off as done at the 
European Synchrotron Radiation Facility (ESRF) and the ALS. 

 
A pulsed power laboratory would be useful to characterize magnets and power supplies, 

especially if the ring injection pulsed magnets and power supplies are produced by BNL. 
 
The Committee noted that no other laboratory has achieved the stringent ring dipole 

kicker matching needed to reduce closed orbit disturbance to less than ten percent of the beam 
size during injection (desired for top-off). On the other hand, the Photon Factory (KEK) meets 
this goal with a novel pulsed sextupole magnet injection scheme. It is suggested that this scheme, 
and a similar one under study at BESSY, be investigated. 

 
The Committee encouraged the project to standardize the use of water hose material, 

types of hose fittings, flow meters, etc., across the project. This will save money on spares and it 
is important that vendors know what the interface equipment is prior to bid to maintain 
compatibility with other water systems. 
 
2.2.3 Recommendation 
 

1. Approve CD-3. 
 

2.3 Storage Ring 
 
2.3.1 Findings 
 

The Storage Ring (SR) lattice design has been stable since January. The lattice is 792 m 
in circumference; consists of 30 double bend achromats and 30 straight sections (15 long and 
15 short). The long high-beta straight sections are 9.3 m and the short straight sections are  
6.6 m.  Additionally, “bending magnet like” ports (X-rays created by three pole wigglers) are 
available. There are four large gap-bending magnet ports for far-IR beamline. 

 
The performance baselines have not changed since CD-2 and are shown in Table 2.1. 
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Table 2-1.     NSLS-II Performance Baselines 
 
 
 
 
 
 
 
 
 
 
 
There has been considerable progress on understanding the dynamic aperture. This has led 

to a confidence in the specification of the field quality in the Storage Ring (SR) magnets. 
Prototype designs are addressing these stringent field quality specifications. Studies in top-up 
tracking are well underway. 

 
The scope and cost of the work addressed in this section are the following (costs are 

burdened and escalated):  
 

Table 2-2.     NSLS-II Storage Ring Scope and Cost 
 

WBS 
Element 

Description Cost in K$ 
at CD-2 

Cost in K$ at  
CD3 Review 

Delta 
(K$) 

1.03.01 Accelerator Systems Mgmt 5,251 5,561 310
1.03.04 Storage Ring 135,174 139,473 4299
1.03.06 Accelerator Safety Systems 4,230 4,297 67
1.03.07 Insertion Devices 22,706 22,985 279
1.03.08 Accelerator Fabrication Fac 4,585 5,713 1128

 
 
Increases come primarily from additional manpower added to these WBS elements; from 

the recommendation that was made by the Committee to change the SR beamline height, and 
from some design improvements to magnets. 
 

Parameter Design Goal Baseline Configuration 

Beam Energy [GeV] 3 3 
Beam Current [mA] 500 300 

Beam Emittance [nm] 0.6 1.1 
Active Beam Lines >58 6 

Number of RF Cavities 4 2 
Number of RF Stations 4 1 
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Schedule 
 
The schedule for the SR systems has not changed since the November 2007 DOE review. 

Assuming the projected funding profile, the Committee continued to view the schedule as 
adequate with reasonable schedule contingency. SR commissioning remains on the critical path 
from October 2013 until the end of the project. There is one year of contingency from the end of 
the project to CD-4. 

 
Technical Systems 
 

The Committee commented extensively on the technical systems in the November 2007 
DOE review report. The focus of the current review was readiness for CD-3, and since for the 
most part, designs of technical systems have not changed, findings and comments are limited to a 
few specific areas related to CD-3 readiness. 

 
Much progress has been made in prototyping and testing girders and support systems.  

The first prototype vacuum chambers have been delivered. BNL has successfully pressed the 
dipole chamber to the proper curvature. Prototypes of several magnets have been ordered, BNL 
is awaiting delivery. 

 
2.3.2 Comments 

 
The Committee was very impressed with the work that the NSLS-II project has 

completed to prepare for CD-3. This work falls into two main areas: prototyping and testing the 
designs of the near term (generally FY 2009) procurements; and defining and ensuring the proper 
interface requirements with Conventional Facilities. 

 
Design Verification 

 
The Committee was impressed with progress made in understanding the alignment, 

vibration, and thermal issues associated with the girder and support system. 
 
Recommendations concerning these WBS elements from the “Final Report for NSLS-II 

Construction Readiness Design Review” and the “NSLS-II Accelerator Systems Advisory 
Committee (ASAC)” report that remain open are appropriate for this stage of the project. None 
should affect the near-term procurements in any significant way. Many design reviews have been 
held in the last year, including the following: 
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• Magnet Design Review 
• Accelerator Design Safety Review 
• Vacuum Design Review 
• Support Systems Design Review 
• Absorber Systems Design Review 
• Accelerator Systems Division aspects of 100 percent Title-II design reviewed and 

approved 
 
Conventional Facility Interface 
 
 The Committee received presentations from the interface manager and from technical 
group leaders, and it was very evident from both perspectives that this has been a high priority 
for the entire accelerator division over the last year. Each technical system leader presented 
evidence that they had verified their systems requirements were met. In cases where design 
choices remain open, the requirements provide for the multiple options. In other cases, (e.g., 
lattice modifications) it was clear that the accelerator physicists understand the constraints that 
are imposed by the construction of walls and know exactly how much flexibility remains in 
options to modify the lattice. This is not unlike the situation at existing light sources where the 
wall locations are very certain, yet lattice options are considered for long straight sections and 
other performance improvements. The Committee was assured, through presentations and 
document review that this aspect of the design is mature enough to proceed to CD-3. 
 

The Committee was also pleased to see that sufficient planning has gone into the 
condition of the building at the Beneficial Occupancy Date (BOD). The Committee had 
expressed concerns at the June 2008 DOE review that with partial BODs (i.e., the portions of the 
storage ring enclosure that are turned over at different times) the temperature, humidity, and 
cleanliness of the enclosure might not be adequate for installation of the girders on the scheduled 
dates. These concerns have been addressed. 

 
General Comments 
 

The Committee was pleased to see the ramp-up in staffing in the accelerator systems area. 
 
The Committee was pleased to see the plan to address Insertion Device design and 

measurement. The Committee encouraged the project to continue to focus effort in this area, and 
to maintain strong communication between the insertion devices (ID) design work, and the 
accelerator physics group. Without final designs of ID, it is difficult to predict the effect on the 
dynamic aperture and other machine performance parameters. 
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The Committee encouraged the project to consider consolidating the Personnel Safety 
System (PSS) perhaps with the Equipment Protection System (EPS) activities into a dedicated 
group of individuals focused on these activities. As presented at this review the activities and 
responsibilities are spread out over several groups and WBS elements. 

 
2.3.3 Recommendation 
 

1. Approve CD-3. 
 

2.4 Experimental Facilities 
 
2.4.1 Findings 
 

The Experimental Facilities Division staff are charged with the specification, design, 
procurement, installation, and commissioning of the beamlines and experimental instrumentation 
for the NSLS-II project. In addition, the division’s responsibilities include planning for future 
beamline development, development of R&D programs in support of the Experimental Facilities 
operations, and interactions with facility users.  

 
The NSLS-II project scope requires that six project beamlines be installed on the 

experimental floor ready to begin commissioning at CD-4. The beamlines planned for the initial 
phase of development include a Nanoprobe beamline eventually capable of producing a 1 nm focus, 
an Inelastic Scattering beamline with an energy resolution goal of 0.1 meV, both Soft and Hard X-
ray Coherent beamlines, a Sub-micron Resolution X-ray Spectroscopy beamline and a Powder 
beamline.  It is planned that the first five of these beamlines are to be sited at undulator ports of the 
NSLS-II ring, utilizing the high brilliance and coherence of the source, construction of the Powder 
beamline is planned at a damping wiggler port of the ring to provide high-flux at high energy.  

 
The Experiment Facilities Division is funded at a level of $72.5 million (WBS 1.04). In 

addition to costs related to the construction of the initial six NSLS-II beamlines this funding will pay 
for the Experimental Facilities management ($2.55 million, WBS 1.04.01, not including escalation 
or burden) and costs for optics laboratories ($1.8 million, WBS 1.04.07, not including escalation or 
burden). A R&D program for Experimental Facilities funded at a level of $19.2 million (WBS 
1.02.02) includes research programs for the development of X-ray optics to achieve the focusing of 
hard-X-rays to a 1.0 nm spot size, a monochromator and analyzer design for an inelastic scattering 
beamline that can achieve 0.1 meV energy resolution. Experimental facilities have $3.8 million 
(WBS 1.06.03) allocated for commissioning, testing, and pre-operations from the project. 
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Outreach to users started with the first NSLS-II user workshop held in July 2007. This 
meeting included technique and science breakout sessions. Fourteen beamline/technique specific 
workshops have taken place since. The initial suite of six project beamlines were chosen by the 
project staff from user community based letters of interest. The project beamlines have beamline 
advisory teams with expert external scientific and technical membership to help the experimental 
facilities staff in refining the scientific mission and technical requirements for these beamlines.   

 
Experimental facilities management plan to use results from the user workshops, as well 

as an ongoing planning process to formulate a scientific strategic plan for NSLS-II. This plan 
will then be used to guide choices for future additional beamlines for the NSLS-II facility. It is 
planned that this process will be done through a proposal system from beamline advisory teams 
to the Experimental Facilities Advisory Committee. Future beamlines may include equipment or 
instruments to be moved from the NSLS facility. The planning for such beamline transfers from 
the NSLS facility is ongoing. 
 
Inelastic X-ray Scattering (IXS) Beamline 
 

Yong Cai presented a conceptual design for a ultra-high-resolution beam line of 0.1 meV 
for inelastic X-ray scattering at 10 keV. The final configuration of this beam line will consist of a 
pre-monochromator of standard followed by an ultra high-resolution monochromator of novel 
design and an analyzer scheme of a similar design. Two analyzers will be employed with 
different arm lengths (resolutions of 0.1 meV and 0.5-1 meV, respectively) and different q-
ranges. The target photon flux is 1e9 photons/sec/0.1 meV at the sample. Yong Cai indicated that 
this flux would be approached with the baseline undulator and a factor of four higher obtained 
with two optimized undulators in a 15 m straight section. The overall layout of the beam line and 
experimental hutches has reached the stage where there are no design issues that will impact the 
design of the conventional facilities. 
 

The major technical challenges have been identified by the design team and are the ultra-
high-resolution monochromator and analyzer systems. These are being addressed through an 
R&D program that has already given results to guide further development and bring the beam 
line towards the goal of 0.1 meV resolution. 
 

This effort has a strong Beamline Advisory Team and a strong group within NSLS-II 
executing the design. Needed staff is being hired and there is a good collaboration on multilayer 
optics that may be needed in the future. 
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Hard X-ray Nanoprobe (HXN) Beamline 
 

The concept for Hard X-ray Nanoprobe (HXN) beamline has a double mirror system as 
first optical component, cryo-cooled mono as second optical component, followed by a beam 
defining aperture and slits. The main instrument is based on the XRADIA Nanoprobe instrument 
(NPI).  

 
The beamline plans for a satellite endstation at 100 m from the source. This station 

accepts beam with a large lateral coherence lengths, allowing high-resolution focusing optics 
with large acceptance and correspondingly large working distance. The satellite station is 
decoupled from the main ring, required by the relatively large distance. The advantage is 
distance from vibration sources from the ring. The disadvantage is lack of fixed relationship 
between X-ray source and focusing optics, with the potential of lateral and angular drifts and 
related motions of the focal spot. 
 

The XRADIA NPI is well suited as base for a focusing effort of 10 nm or slightly below, 
consistent with initial capabilities imagined for the beamline. The project has a strategy for 
prototyping and testing multilayer Laue lens (MLL) instruments with a spatial resolution of 5 nm 
or less. 

   
Beamline staffing is incomplete: Hanfei Yan’s effort is focused to a significant degree on 

high-resolution diffractive optics. Ray Conley’s effort is focused mostly on high-resolution X-
ray optics, and to some degree on multilayers for 0.1 meV optics. Ken Evans-Lutterodt works 
part-time for NSLS-II. A strong group leader who takes ownership of the beamline design and 
scientific program would be important to use the upcoming design period for a thorough review 
of the conceptual design, and specification for subcomponents. 
 

The Nanoprobe team has begun to study vibrations, vibration isolation and nano-
engineering, both in regard to instrument support and satellite station design. This is vital and 
commendable.  
 
Submicron Resolution X-ray Probe (SRX) Beamline 
 

The scientific thrust of this beamline is environmental science and bio/medical sciences. 
The energy range allows spectroscopy for elements between Z=15 and Z=Am using K and L 
states. At moderate sensitivity, elemental mapping of Mg might be feasible with proper attention 
to specimen environment. The Beamline Advisory Team (BAT) considered compatibility of 
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specimen mounting with soft X-ray microscopy beamlines, optical microscopes and Infrared (IR) 
microscope, which is highly relevant. The base system is aimed at sub-100 nm focusing using 
Kirkpatrick–Baez (KB) mirrors. It is to be enhanced, outside the project scope, with an 
approximately 30 nm Zone Plate (ZP) branch. Overall, this is a scientifically strong and well-
justified beamline, with a solid beamline layout, presented by a scientifically and technically 
strong team. Execution is feasible even with today’s capabilities. The integration of scientific 
scope with technical implication is well planned. Overall, this is an exciting plan, with the 
promise of quick scientific impact in the early operations phase. The project achieved a 
significant level of design maturity in a very short amount of time.  
 
Powder Diffraction Beamline (PDB) 
 

The high-energy powder diffraction beamline is to be sited at a damping wiggler port at 
NSLS-II. This source is well suited to the core scientific mission of the beamline, powder diffraction 
and powder diffraction file (PDF) experiments on materials sciences samples including a variety of 
special sample environments. For example, operando powder and PDF experiments at temperature 
and pressure. The beamline is designed to work at high-energies (50 and 80 keV). The optical design 
uses filters and a limited aperture for heat management, a double bent crystal Laue-Laue 
monochromator (Z. Zhong design) and compound refractive lenses for vertical focusing. The end 
station instrumentation includes both high-resolution crystal optics and a curved Position Sensitive 
Detector (PSD) for rapid data collection. 
 
Coherent Soft X-ray and Polarization Beamline 
 

This beamline development effort has now achieved the necessary focus and has shaped 
the beamlines scientific program and mission. This has helped to start an optical design that is 
flexible in achieving several configurations. It consists of two chicaned (or canted) undulators 
and two fully optimized beamlines. One is optimized for high-energy resolution with full 
polarization control and the second for high coherent flux. 
  

The design will allow fast switching capability of the polarization for higher precision 
and sensitivity of measurements, for example for magnetic circular dichroism measurements. 
The beamline for coherent soft X-ray scattering has a minimum of possible optics to allow for 
high coherent power and high quality of coherence. The BAT recently formed is of high quality 
and well recognized in their areas of science. 
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Coherent Hard X-ray (CHX) Beamline 
 

The CHX (X-ray Photon Correlation Spectroscopy, XPCS) beamline is optimized for 
both small-angle X-ray scattering (SAXS) and wide-angle X-ray scattering (WAXS) 
configurations.  It will cover an energy range from a few keV to about 15 keV.  Special attention 
is being paid to make sure that the beamline has the least possible optics to avoid degradation of 
wavefront and thus provide a high degree of coherence. XPCS experiments are very photon 
hungry and therefore require an optics design with full attention to the delivery of the highest 
possible number of coherent photons at the sample under investigation. 
 

This beamline does not require high energy resolution (in fact it is planned to provide 
options for both monochromatic and the pink beam modes) but the quality of photon beam as it 
is related to its pointing stability, as well as stability of the whole experimental setup is essential 
in achieving the scientific goals. This is fully realized and full attention is being paid. There is 
good progress in the design and the project staff needs to keep up the momentum. 
 

The BAT is of the highest qualifications—world experts in this emerging area of science. 
Their aim is to achieve the highest possible timing resolution for dynamical studies. 
 
2.4.2 Comments 

 
Inelastic X-ray Scattering (IXS) Beamline 
 

The X-ray optics concept presented for obtaining 0.1 meV energy resolution appears to 
be progressing quickly. The approach has already demonstrated success down to below 2 meV 
energy resolution. With the R&D plan presented, it appears that this concept has the potential to 
produce energy resolution below 1 meV with high efficiency at the end of the R&D effort.  

 
The IXS team is encouraged to continue pursuing the possibility of an optimized 

undulator and a long straight section in order to optimize the flux since IXS is a photon hungry 
application and a factor of four increase in flux would be significant. Along the same lines, the 
addition of a parallel detection scheme, which was described as a future possibility by Yong Cai, 
will increase the counting rate. Costs, schedules, and contingencies, as well as the beamline 
staffing efforts are consistent with the other beamlines and realistic.  

 
The development of a beamline at the NSLS facility for monochromator crystal R&D is 

commended and the IXS team is encouraged to continue to exploit this resource. 
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Hard X-ray Nanoprobe (HXN) Beamline 
 

The Committee noted that a number of technical areas of the beamline require further 
attention, these are: 

 
Beamline Exit Window. The chosen beamline exit window (0.3 x 1.1 mm) allows the 

central cone of the undulator radiation to propagate down the beamline. This tight specification 
gives almost no space to align the beam to the center of its central cone. This needs serious 
consideration and quantification. A larger vertical size is strongly suggested:  1) NSLS-II should 
develop a written alignment procedure for 0.3 mm exit mask size, and use this procedure to 
evaluate whether 0.3 mm is sufficient, or whether a larger window should be used; or 2) the 
mirror system should be evaluated for compatibility with power corresponding to an 
approximately 1 mm (v) exit mask.  

 
Monochromator. A liquid nitrogen (LN2) cooled monochromator is placed directly 

downstream of the focusing mirror system. This has the disadvantage of putting the mono 
crystals into the converging wavefront and thereby increasing the power density compared to a 
non-focused beam. There is no apparent advantage to this position. This decision needs serious 
consideration and quantification. Positioning downstream of the beam defining aperture, ideally 
by at least four meters, possibly as much as ten meters, is suggested.  

 
For stability of the focused beam, the stability of the first and second undulator crystal is 

vital. Achieving high stability is made easier by significantly reducing the offset:  
 

• The angular stability requirement for the monochromator must be quantified. 
• Vibration implications of use of LN2 should be studied.  
• Procurement of a monochromator suited for use with both water and LN2 cooling 

is suggested.  
• Total power and power density should be evaluated for different positions of the 

monochromator, with regard to mono stability for both LN2 and water cooling  
 

Nanoprobe Instrument. At the 10 nm resolution level, it is strongly suggested that full 
nano-diffraction capabilities available with the XRADIA NPI be preserved. It is strongly 
suggested that integration of the MAIA detector be evaluated. Communication and collaboration 
with Peter Siddons on this topic is encouraged. 
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High-resolution DCM. To maximize working distance at high-resolution (towards  
1 nm), a large acceptance of the optics should be chosen. Assuming that such optics (~650 μm 
acceptance for L = 100 m, σy = 2.6 μm, E = 10 keV) are chosen, a high-resolution 
monochromator with a resolution on the order of 10-5 would be required. 

 
Submicron Resolution X-ray Probe (SRX) Beamline 
 

The Committee strongly endorsed the inclusion of the SRX beamline as one of the six 
initial NSLS-II project beamlines. Specific comments on the proposed beamline design follow: 

 
Mirror Focusing Optics: tradeoffs of bendable vs non-bendable focusing mirrors should 

be evaluated. Spring-8 based mirror systems should be explored.  
 
Monochromator: the monochromator needs significant consideration. To achieve 

approximately 70 nm focus, first and second crystal need good relative angular stability. To 
successfully perform nanospectroscopy, even for a X-ray Absorption Near Edge Structure 
(XANES) range, this angular stability needs to be maintained while changing the Bragg angle. 
Angular stability, in particular with LN2 cooling, should be studied. Small-offset configuration 
should be considered, including impact of a small-offset approach on radiation shielding.  

 
Data Acquisition: schemes such as Chris Jacobsen’s “stack” approach should be 

considered for acquisition of spectroscopy data, to address to-be-expected displacements of the 
focused beam as function of energy.  

 
Monochromator Stability Requirements: will be even more stringent for the future ZP 

branch beamline, which requires spatially coherent illumination to achieve diffraction-limited 
resolution of 30 nm. Angular stability of first and second crystal in this configuration 
corresponds to 1σ or less of the source size.   

 
Powder Diffraction Beamline (PDB) 
 

The Committee strongly agreed that the powder beamline should be cited on a damping 
wiggler beam port. The beamline proposed should provide a world-class facility for high-energy 
powder diffraction and PDF experiments on materials science samples. The energies chosen for 
the beamline, 50 and 80 keV, are obtainable with the optics proposed and are suitable to the 
scientific mission of the beamline. Continued detector development with Peter Siddons’ group at 
NSLS for the curved 7000 element Ge strip array detector is strongly encouraged to exploit the 
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potential of this beamline to the ultimate extent. The concept suggested for the high-resolution 
analyzer based on work of Peter Siddons at NSLS should be further tested either at NSLS or 
preferably at a high-energy beamline on a third generation source.   

 
The beamline layout uses optics concepts proven at NSLS and APS and should provide 

high flux in a reasonably small spot size (50 µm x 50 µm). The use of compound refractive lenses 
for vertical focusing has been successfully employed at beamlines at ESRF and the APS. The heat 
load strategy of employing heavy filtering and a restricted aperture appears to allow a 
conventionally cooled monochromator design (water cooled). The beamline layout is reasonable 
and allows a future fixed angle side branch beamline to be built in the same experimental floor 
area. Costs, schedules, and contingencies, as well as the proposed beamline staffing are consistent 
with the other beamlines and realistic for this stage of the design, approximately 30 percent. 

 
Coherent Soft X-ray and Polarization Beamline 
 

The coherent power of synchrotron radiation scales as wavelength squared. Thus in the 
soft X-ray energy range it provides unique capability to utilize diffractive (lens less) imaging 
where the resolution is only limited by the wavelength of light. 

 
The Coherent Soft X-ray beamline is well designed with a minimum number of optics 

that will preserve the quality of the wave front.  However, special attention needs to be paid in 
acquiring optics with good figure errors to provide an unperturbed wave-front. In particular, 
acquiring a torroidal branching mirror with the desired slope error may be a big technical 
challenge. 

 
The availability of fast parallel readout detector is essential in achieving the scientific 

goal for the coherent soft X-ray scattering beamline. The unavailability of a parallel readout 
detector for soft X-rays with time correlators may be alleviated with the new funding provided 
by the BES to Peter Siddons for development of these detectors. 

 
The polarization beamline will need to explore methods for precise alignment of optics to 

allow fast switching of linear/circular polarization at a rate of up to 1 KHz. This will be very 
challenging, but if successfully implemented, will provide significantly higher sensitivity than is 
presently possible.   

 
The experimental end station instrumentation includes a plan for the use of a 

superconducting magnet designed to achieve a magnetic field of about one Tesla. This should be 



 

 26

further studied, as there may be opportunity to achieve higher magnetic field up to approximately 
5T with the use of Nb3Sn based superconducting magnets. 
 
Coherent Hard X-ray Beamline (CHX) 
 

The high brilliance of the NSLS-II beam will allow dynamic studies with both faster time 
scales and shorter length scales by two to three orders of magnitude better than presently possible. 

 
Accessing this faster time scale will require development of a faster parallel read out 

smart detector (containing time correlators in the back electronics). 
 
It will also require a continuous close collaboration between the experimental facilities 

and accelerator staff to determine the desired fill pattern required to provide minimum beam 
induced noise in the experimental data down to the micro second time scale. 
 
2.4.3 Recommendations 
 

1. Inclusion of bypass corridors in the sections of the experimental hall that can 
accommodate long beamlines (an option in the CF bid package) are vital for the 
facility to fully utilize the world leading source size and emittance of NSLS-II. The 
Committee strongly urged inclusion of bypass corridors at all three locations where 
long beamlines may be sited. 
 

2. Experimental facilities design has passed 25 percent completion and is ready to 
proceed to CD-3. 

 
2.5 Control Systems 
 
2.5.1 Findings and Comments 

 
The Committee was pleased to find that considerable progress has been made in the three 

areas of controls R&D presented at the June 2008 DOE review. The size of the group has 
increased from two to six and the staff has made excellent progress on the high-speed data 
network, extensions to the relational database and the physics applications development 
framework. Infrastructure of this type is rarely available early in a construction project and, if 
properly used will provide invaluable benefits as NSLS-II is built, commissioned, and operated. 
Attention is now needed on defining the requirements and interfaces for the numerous technical 
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subsystems that will eventually be operated and/or monitored via the EPICS based control system. 
The Committee judged that the controls challenges for this project are well understood and plans 
call for viable low risk solutions; therefore the Committee recommended proceeding to CD-3.  

 
Controls Architecture – High Speed, Deterministic Data Network 

 
The control system design is based on the EPICS control system toolkit, which has been 

applied very successfully on a number of comparable projects. The Operator Interface, Services 
and Development Environment will all use a standard Linux distribution. Operator applications 
will be built using the standard EPICS tools for display panels, alarm handling, archiving etc., 
together with a development of existing Physics Applications. The interface to the technical 
systems will be through EPICS Input Output Controllers (IOC), Programmable Logic Controllers 
(PLC), or Device and Cell Controllers. IOCs will be used for medium data rate, medium density 
IO, and intelligent subsystems such as image acquisition, non-feedback diagnostics, and motion 
control. PLCs will be used extensively for slow IO, interlocking and protection of equipment (e.g., 
Vacuum, PPS, EPS, cryogenic, and facility control). The Device Controller will be an interface 
node on a network of Cell Controllers, which are located in IOCs. A high-speed, low-latency 
communication network will connect each Cell Controller in a redundant data network, providing 
a common memory pool across all nodes. From each Cell Controller multiple Device Controllers 
will be connected, which can then access the memory pool. The protocol will provide transfer of 
data from each Device Controller to all other nodes on the network. The Device Controllers will be 
embedded into equipment that requires it to be included in a global feedback and/or a global 
acquisition system (e.g., beam positron monitor detectors, PSU controller and some RF 
equipment). IOCs, Operator Interfaces, and services will be connected using a private Control 
System network. For IOCs that connect to intelligent subsystems, instruments or PLCs there will 
be further private subnets. Synchronization across the IOCs is provided by a timing system, 
distributing event from a central event generator to receivers located in the IOCs.  

 
Development of the Cell Controller has started through a contract with LBNL, with 

prototype of the Cell Controller due in March 2009.  
 

High Level Physics Applications 
 
High Level Physics applications use an accelerator model and other techniques to enable 

characterizing and or correction of the operation of the accelerators. While a number of Physics 
Applications exist and are used on comparable projects, no single application provides all 
required functionality, and there is currently limited interoperability between applications. A 
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framework for integrating High Level Physics Applications is being developed. This will provide 
a common interface for Physics Applications, including MATLAB Accelerator Toolkit, XAL, 
and Python Tools, thereby allowing interoperability of these tools. All tools will also use a single 
description of the accelerators defined within the Relational Database. The framework will 
provide a common interface to both the real accelerators and to an accelerator model based on a 
Tracy model. The online model will be realized as a virtual accelerator as part of an EPICS IOC 
using the NSLS-II device-naming standard.  

 
Already in place were MATLAB Accelerator Toolbox applications, using the MATLAB 

Middle Layer, interfaced to an EPICS based virtual accelerator using the Tracy Model. With this, 
the project demonstrated basic Accelerator Toolbox physics applications communicating to the 
model. Immediate work is the integration of the XAL tools, and the use of the Relational Database 
as the one definition of the lattice for all tools. Longer term is the definition of a common interface 
and incorporating it into each application to allow application interoperability. Work with industry 
has identified a potential tool on which this could be built. This whole work area is important in 
facilitating early development of Physics Tools to support commissioning of the accelerator, 
operations, and ongoing characterization.  

 
Relational Database (RDB) 

 
A relational database (RDB) containing all machine parameters, installed equipment, and 

other engineering data is a necessity for a modern accelerator control system. NSLS-II is 
building upon the work done at ANL (IRMIS) and SNS to fulfill this requirement. It is 
imperative that a well-defined database structure and tools exist early in the project so other 
developments and activities can take advantage of this system. Impressive progress has been 
made in the past year and it is clear that this effort is well on track.  

 
Current efforts are concentrating on component-type definition, interactive tools for 

defining components, and the schema and tools to enter field cabling. This should all be in place 
well before any equipment is installed at NSLS-II. Other critical activities include the development 
of a service-based toolkit for other applications to access this data (e.g., physics applications).  

 
Technical System Controls 

 
The control system will be called upon to interface with a large number of diverse 

technical systems such as LLRF, real-time feedback (RTFB), PS controllers, and Beam 
Diagnostics. There appears to be general agreement on the interface between controls and the 
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various other systems. At this stage of the project, it is prudent to have outlined such interfaces in 
standardized Interface Control Documents and specified the requirements for the controls of each 
technical subsystem. Due to the funding profile, these documents have not yet been written for 
NSLS-II, as the engineers for this work have not yet been hired. These hires are scheduled to join 
the project throughout FY 2009 and this work to properly define the interfaces and requirements 
should then proceed. In the case of systems which will be outsourced, it is critical to get the 
controls requirements clearly specified in advance of the request for proposals. 

 
2.5.2 Recommendations 
 

1. Develop a plan to formally capture and document the detailed requirements, 
interfaces and design between the control system and various technical systems for 
change control purposes. 

 
2. The control system is ready to proceed to CD-3 approval. 
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3. CONVENTIONAL FACILITIES  
 
3.1 Findings 

 
The conventional construction of the NSLS-II project represents a significant fraction (over 

36.5 percent) of the total work included in the construction funds of the project.  As estimated by 
project management (based upon Title II 100 percent Design cost estimates, the Estimate at 
Completion (EAC) for the Conventional Facilities (CF) is $279.3 million (note: in a CF breakout 
presentation this was revised to $282.3 million) at this time with a project wide contingency 
estimate of 27.7 percent for the current baseline of the project. (The current Conventional Facilities 
(CF) baseline including approved changes is $247.5 million.) The vast majority of this work 
consists of about 456,000 gross square feet of on-grade building construction. Over 282,000 gross 
square feet of this space is a “Ring Building” to house the NSLS-II accelerator and an eventual 
suite of 58 possible experimental beam lines. The accelerator complex will include, in an attached 
gallery, a 200 MeV Injection Linac, a Booster Accelerator in an attached dedicated above ground 
ring tunnel that accelerates electrons from 200 MeV to 3 GeV, and a main SR that is the source of 
the extracted light beams. The main SR is within a tunnel that is structurally isolated within the 
inner annulus of the Ring Building. A larger outer annulus houses the extracted beams. The 
remaining buildings are the attached service buildings, the Linac rf area, an entrance lobby 
(replacing an earlier proposed central Operations Building) and two and a half of a possible five 
distributed Laboratory Office Buildings (LOB) adjacent to the extracted experimental lines. In 
addition to these on-grade buildings, there is utility work to provide chilled water, electrical 
service, Liquid Nitrogen, and site preparation of a 40-plus acre site. The present plan is to support 
operations of the NSLS-II complex from an operations center to be located in a redeveloped 
portion of the existing NSLS facility across the street from the NSLS-II complex.  Temporary 
commissioning operations may be conducted from locations within the NSLS-II complex. This 
plan deleted the “Operations Center” shown in the Title I documentation.   

 
This work is the most significant construction at BNL since the construction of the tunnel 

housing the RHIC project. 
 
In early September 2008 the Architect/Engineer (AE, HDR) delivered to NSLS-II staff the 

100 percent Title II submittal. This was in turn utilized by two estimators: 1) “VJ Associates” 
working for the AE, and 2) “LiRo/Gilbane” working as a consulting Construction Manager (CM) 
for the NSLS-II project during design. The two estimates were delivered to the NSLS-II project 
staff a week before this review, and have been compared and “rationalized” by the project staff. 
The staff determined that they are “similar” but the CM estimate is about $13 million (6.5 percent) 
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above the AE estimate, continuing a trend that has been true for these two estimators for previous 
levels of design. Both 100 percent submittal estimates were structured to correspond to the NSLS-
II project WBS structure. 

 
Essentially all the technical issues noted at previous reviews have been addressed, and the 

AE has incorporated the decisions into the design. Among the issues addressed have been the 
choice of substrate (all engineered fill), the floor elevation (74 feet), the design of the column 
footings (after extensive vibration analysis), the accelerator and experimental floor thickness 
(also after vibration analysis), and after a review of experimental requirements a decision to 
increase the floor length available to each experiment (by widening the annulus—a significant 
increase in floor space).   

 
The 100 percent design submittal is complete and has been submitted to bidders in the 

Ring Building RFP. 
 
The 100 percent design submittal for the electrical upgrades outside the Ring Building 

contract scope is complete. 
 
An independent progress submittal for the utility work outside the Ring Building contract 

scope was also made available to the Committee. 
 
The RFP for the Ring Building contract was approved by DOE after review. 
 
A contractor outreach program has resulted in the identification of approximately eight 

general contractors to participate in the RFP process when solicitation begins. Qualifications of 
the general contractors will be evaluated during a best value approach for contract award. 

 
The NSLS-II project determined that they will self-perform construction manager 

services, and they have almost completed the process of hiring and identifying sufficient staff to 
do this. This approach may still require the addition of outside field CM staff to the project 
during periods of peak activity. 

 
The project interface teams reviewed the Title II submittals and approved the final design. 
 
Some existing structures occupied the NSLS-II site. BNL completed the process of 

moving the functionality housed in these structures, and demolition is almost complete.  Some 
utility relocation is also required to provide a “clean” site. After BNL completes the required 
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demolition, the project will undertake “site-prep” contracts to clear all vegetation and remove 
and relocate any other interferences. The site prep contracts are out for bid. 

 
The project suspended design work on the “two and one half” LOBs projected to be 

adjacent to the Ring Building. This work will be resumed after it is determined that sufficient 
funds exist to complete the construction; the LOBs are candidates for “scope contingency” in the 
event that total project contract costs (including some accelerator components) exceed estimates. 
 
3.2 Comments 
 

The extent of the conventional construction required for the NSLS-II project is 
significant, but not particularly unusual in comparison with other recent DOE/SC projects. It 
does not require particularly unusual construction techniques. 

 
The BA (budget authority or “obligations”) profile for the work that was presented may 

not reflect reality in “out-years.” Some provision for flexibility will be provided in the 
contractual arrangements. Consideration of the definition of possible deliverables corresponding 
to any proposed phased funding of the multiyear Ring Building construction contract must 
continue to be given. This consideration must also address the issue of possible delays of 
obligation authority in any given fiscal year. 

 
The CF staff has made very substantial progress since the June 2008 DOE review. The 

100 percent design of the Ring Building is complete, the 100 percent cost estimate is available, 
the Ring Building RFP document has been approved, the bid specifications are prepared, and the 
RFP is being released to bidders. 

 
The in-house CM staffing has been augmented, and is sufficient for the initial start of 

construction of the Ring Building. However, CM staffing size needs to be reviewed for adequacy 
for managing several different concurrent construction contracts, the commissioning contract, 
and the independent testing agency contract.  

 
The construction phase scope of services from LiRo/Gilbane (CM services) needs to be 

negotiated, and a contract awarded prior to Ring Building contract award. This contract should 
provide for augmentation of the in-house staff to help the project at times of higher workloads. 
The CM firm could also provide independent back-up estimates for anticipated changes. 
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The Title III services scope of work from the AE (HDR) needs to be finalized and 
awarded. It was suggested that a resident engineer-architect from the AE be established on site to 
facilitate the anticipated significant interactions throughout the construction.   

 
An independent testing agency contract RFP needs to be finalized, released for proposals, 

and awarded in time for Ring Building construction. 
 
A Memoranda of Understanding (MOU) between BNL Plant Engineering and NSLS-II 

project is being developed for the project scope actually being managed by Plant Engineering 
(Chilled Water Plant and Chilled Water Piping). This MOU should be finalized and approved. 

 
Language found in the Ring Building RFP outlining the incremental annual funding 

process should be improved to clarify how the funding will be made available. This will be 
essential for setting reasonable funding expectations with the Ring Building contractor. 

 
The scope for the satellite building for the nanoprobe beamline should be moved into the 

CF scope. 
 
Milestones for the annual appropriations should be added to the contractor’s construction 

schedule and pertinent project activities should be tied to these milestones.  
 
The suspension of the LOB design work at the 30 percent level is reasonable until the 

Ring Building (and other project contracts) is awarded. 
 
The General Contractor (GC) selection criteria are thorough and adequately address the 

GC safety performance. Verification includes site visits to the selected GC working projects in 
an effort to assess the corporate safety culture. NSLS-II CF staff should consider visiting other 
national laboratories with similar construction projects and inviting key project personnel from 
the selected GC. 

 
The project Document Control Plan includes software that is generally familiar to the 

construction industry. The software is powerful and can enhance many management functions.  
The CF staff is undergoing training on the software in preparation for construction to start. In 
day-to-day construction activities documentation is very important and the NSLS-II plan is well-
founded.  The CF staff should be encouraged to use the many ready-made forms especially 
inspection requests, forms, and dispositions. 
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The Project Safety and Health Plan includes the principles of Integrated Safety 
Management and the requirement for on-site medical services when the construction workforce 
exceeds 50. The project should consider a reduction of the number in the workforce for the 
requirement of on-site medical service.  

 
Escalation is estimated at five percent.  
 
Site work is currently planned to be performed by Basic Ordering Agreement (BOA) 

contractors as soon as possible.   
 
The proposal for pre-bid site visits to prospective GCs to observe safety culture and 

performance is an excellent idea. It will be interesting to see how contractors respond. 
Impressions from these visits could be included in the best value criterion for final bidder 
selection. 

 
Very extensive and impressive analyses have been completed on vibration for this 

project, most likely leading edge for this field of study. 
 
NSLS-II has met the requirements for approval of CD-3 conventional facilities.  

 
3.3 Recommendation 
 

1. Approve CD-3. 
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4.  ENVIRONMENT, SAFETY and HEALTH 
 

4.1 Findings 
 

The NSLS-II ES&H staff are experienced and capable, with a great deal of knowledge in 
the areas of Radiation Protection and Construction Safety. For the present stage of the project, 
the group is well staffed and has access to overhead funded BNL ES&H division staff and 
subject matter experts as needed. The project is also able to “loan” construction safety support 
back to BNL projects, and is supporting requests for this support at this time. 

 
Staff are implementing Integrated Safety Management (ISM) practices consistent with 

existing laboratory-level processes, such as the Project Safety Review Form (PSRF) for NSLS-II 
Research and Development projects.   

 
The Committee reviewed documents pertinent to CD-3 approval and all were of a high 

quality, complete, approved at the appropriate levels, and ready to be implemented.  
 
Recommendations from prior DOE reviews had been addressed, with only one remaining 

action to take, which will be completed shortly after the selection of the GC. 
 

4.2 Comments 
 

During the pre-bid process NSLS ES&H staff met with eight GCs to apprise them of the 
BNL and NSLS-II project specific ES&H requirements. Once bids have been received, staff will 
continue with site evaluations and reviews of the contractor ES&H records (i.e., injury and 
accident rates, experience modification rates, etc.) as part of the evaluated bid process. Safety 
performance is a priority in the proposed bid evaluation criteria. 

 
NSLS-II held a Radiation Safety Workshop in April of this year, a continuation of 

workshop activities held in 2007. Ongoing discussions and peer review of shielding objectives, 
beam loss assumptions, beam containment system, and critical devices. The ES&H team 
addressed 2007 report findings and is engaged with those from the June 2008 DOE review. 

 
A Management Plan for Construction of NSLS-II CF, an ES&H Management Plan for 

Construction of NSLS-II CF, and a Construction ES&H Plan for conventional construction of the 
NSLS-II CF have been prepared. These are detailed documents that outline the roles and 
responsibilities of NSLS-II and GC staff. One concern is that there is no mention of the role 
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DOE representatives (e.g., Facility Representative) will play, specifically field oversight staff 
and their reporting mechanism back to the project.  

 
Additionally, these and other supporting or related documents (e.g., the GC RFP and 

Technical Requirements document) include general clauses and expectations about how staff and 
others can enter the construction site and perform oversight actions. NSLS-II staff should 
consider adding additional detail of oversight interfaces, and how they want inspection data 
reported back to them and in what time frame. The concern going in to construction is that 
behaviors related to “findings” during routine walk-throughs of the site will not be handled at the 
time of the observation, and without timely feedback, some issues cannot be dealt with. 

 
An ES&H incentive award program has been built into the RFP for the construction of 

the Ring Building. This is an excellent step to promoting construction safety. The Committee felt 
that some reward distribution system should also be available to NSLS-II staff in the field. If 
they see positive actions, then NSLS-II ES&H staff could issue their own rewards. This would 
be an insignificant cost to the project, but provides a strong message to contractor personnel that 
safety is first and foremost in the “customer’s” mind, while fostering a caring and supportive 
attitude and good communication between the project and construction work forces.  

 
The Committee toured the Magnet Measurement and Vacuum Chamber support 

buildings. NSLS-II is fortunate to have access and support of BNL with respect to this space. 
Although buildings are aging, work activities and hazards were well controlled through the 
Project Safety Review Form (work planning and control), which incorporates ISM elements and 
values. Eight of these PSRFs are presently in use and more are expected to follow.  

 
One of the ongoing issues for many of the DOE/SC laboratories has been how to deal 

with10CFR851 vacuum requirements. BNL with NSLS-II staff at the helm, have help workshops 
and communicated with many of the DOE/SC laboratories in an effort to develop a consensus 
guideline for vacuum vessels. This was documented and BNL is now incorporating the 
definitions and requirements into it Standards Based Management System.  

 
A Document Management and Configuration Control program has recently been 

established and is being used to control ES&H related documents. The Committee reviewed 
many of the new documents: Construction ES&H Plan, ES&H Management Plan for 
Construction, Project ES&H Plan, Preliminary Safety Assessment Document, Radiological 
Support Material, etc. All were of high quality and approved (with signatures) and by DOE as 
necessary to support going forward with CD-3. 
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The Fire Protection Design Strategy was developed, evaluated and approved by the DOE 
Fire Protection Authority Having Jurisdiction (AHJ) at Chicago and by DOE/BHSO. This closed 
out an issue from the CD-2 review. 
 
4.3 Recommendation 
 

1. Approve CD-3.  
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5.   COST ESTIMATE 
 
5.1 Findings 
 

The NSLS-II project has a proposed TPC baseline of $912 million. This includes  
$181.3 million (comprised of $170.4 million of TEC contingency, $10 million of OPC 
contingency and $880K management reserve). This is approximately 27 percent in contingency 
based on the TPC budget at completion data.  If the contingency was calculated assuming the 
current most likely estimate at complete (BAC plus $38.5 million plus $1 million for the safety 
incentive), the contingency is approximately 18 percent. The project has used $12.5 million of 
project contingency since CD-2 approval to make the following scope adjustments: 
 

Widen the Ring Building by 3 meters $6,398K 
Increase SR beam height from 1.0 to 1.2 meters $760K 
Increase Labor in Accelerator Systems $4,663K 
Design Modifications to Magnet Systems $728K 

 
The contingency, relative to the TEC remaining work (including the EAC impacts) is 

approximately 20.8 percent. The TPC consists of the TEC ($791 million) plus OPC ($121 million). 
The $131 million of TEC cost contingency of the project is based on bottoms-up assessment 
performed by the Cost Account Managers (CAM, including an estimated increase in the 
construction of the Ring Building of $34.8 million from the CD-2 baseline, $1 million for the 
anticipated safety incentive that will be included in the construction contract, as well as other cost 
potential increases).  In addition to the $.9 million management reserve, there is $10 million of 
contingency associated with OPC.  

 
The project risk was developed based on detailed bottoms-up analysis by the CAMs and 

is documented in the risk registry. The risk registry, which identifies and tracks the project risks 
contains 28 risk register entries. This number is significantly reduced from that presented at CD-
2 and is at a realistic, manageable level. The cost estimates have been developed by the CAMs at 
the detailed bottoms-up level (WBS levels 4, 5, or lower). The EAC includes the most up-to-date 
estimates and reflects management’s best judgment.  

 
The project currently has 39 CAMs responsible for 249 control accounts; the CAMs 

estimated the direct costs including risk and contingency. Cost information provided by the 
CAMs is time-phased in Primavera 6 and burdened and escalated in COBRA.   
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Since January 2008, when the project was baselined at CD-2 the project has maintained 
the $912 million TPC. As of August 2008, the project spent $65.6 million (approximately  
7.19 percent of the TPC). Through the end of August, the project is slightly behind schedule 
(approximately 9.7 percent complete vs a plan of 9.9 percent). The project continues to retain a 
positive cost variance. Through the end of August 2008, the CPI is 1.08. 
 
5.2 Comments 
 

The Committee considered the TPC of $912 million and the related $181.3 million 
contingency and management reserve reasonable. Related risk impacts and mitigation strategies 
have been developed and reviewed. The project should continue to identify additional sources of 
contingency. All EIR pre-requisites have been completed. 

 
5.3 Recommendation 
 

1. Approve CD-3. 
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6. SCHEDULE and FUNDING 
 
6.1 Findings 

 
The critical path continues to be the design/construction of CF, storage, and booster ring 

installation, and SR commissioning. The CD-4, project completion date is scheduled for June 
2015, and includes approximately 12 months of schedule contingency (17 percent of the total 
six-year construction project period duration). 

 
The resource-loaded schedule was developed using a bottoms-up approach with input 

(duration, resources, start date, etc.) from the CAMs using a web-based database system. The 
project schedule contains 4,233 activities and 16,946 relationships of which 3,175 are resource 
loaded. Primavera 6.0 and COBRA are the primary tools chosen to provide the NSLS-II 
resource-loaded integrated cost and schedule. The project schedule continues to be funding 
constrained and the project team is analyzing various continuing resolution scenarios and the 
resulting impacts to the project. 

 
The Earned Value Management System (EVMS) certification that is a prerequisite for 

obtaining CD-3 was received in September 2009. 
  
The project also presented the funding profile as shown in Table 6-1 below. 
 

Table 6-1.     Funding Profile ($M) 
 

Fiscal Year FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15 TOTAL 
R&D     3.0 20.0 10.0 2.0 0.8         35.8 
OPC 1.0 4.8 19.0                 24.8 
PED     3.0 29.7 27.3             60.0 
Construction         66.0 162.5 252.9 166.1 57.4 26.3   731.2 
Pre-Ops             0.7 7.7 24.4 22.4 5.0 60.2 
Total NSLS-II Project 1.0 4.8 25.0 49.7 103.3 164.5 254.4 173.8 81.8 48.7 5.0 912.0 

 
 

6.2 Comments 
  
The Committee judged that the CD-4 date of June 2015, including 12 months of schedule 

contingency, was achievable.   
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The current schedule contingency was verified using Monte Carlo techniques, which 
calculated a finish date of November 2014 at a 95 percent probability of successful completion. 

 
While schedule contingency was identified, a correlation of the schedule contingency to 

the risk registry has not been established. The project is currently in the process of updating the 
risk registry, which will show how the risk identified will support the schedule contingency. 

 
The cost plan fits within the funding profile; however, if there is an extended 

Continuing Resolution, the project cost and schedule will likely increase.   
 
The project should continue to identify additional ways to optimize BA usage. 
 

6.3 Recommendation 
 
1. Approve CD-3. 
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7. PROJECT MANAGEMENT, PRE-OPERATIONS, 
and PROCUREMENT 

 
7.1 Findings  
 

The NSLS-II Integrated Project Team (IPT) is organized and staffed to successfully 
execute the project and provide adequate oversight of safety, performance, and quality. Open 
communication and good coordination are evident among the IPT, DOE Site and Program 
Offices and Laboratory management. Matrix staff support from BNL has continued to be 
excellent. All project major milestones since CD-2 have been achieved on time. 

 
All roles on the IPT have been filled; experience levels are good and have been 

strengthened with the addition of a full-time Deputy Project Director, an Assistant Project 
Director for Conventional Construction, the Experimental Facilities Division Director and full-
time ES&H Manager. Project hiring has proceeded smoothly with the on-project support of 
dedicated HR staff. The project plans to hire an additional 60 staff in FY 2009; critical staffing 
needs include a replacement for the Project Procurement Manager and several beam line design 
positions.  

 
The NSLS-II Procurement Group consists of an interim Procurement Manager (the BNL 

Procurement and Property Manager) and five professional staff dedicated full-time to provide 
procurement support, with plans to hire an additional contract specialist. This level of staffing is 
considered lean based on the size and complexity of procurements to be processed throughout the 
duration of the project. All major procurement packages exceeding $100K have been identified for 
the duration of the project. Advanced procurement plans for actions exceeding $100K thru FY 
2009 are in place; FY 2010 plans will be completed shortly. Acquisition plans for all future 
procurement actions exceeding $5 million are being prepared for site office approval. All NSLS-II 
procurements are planned to be competitive, firm-fixed-price subcontracts. 

 
All pre-requisite activities and documents for CD-3 have been completed. The project 

meets the EIR requirements CD-3 except for documentation and implementation of lessons 
learned. Since approval of CD-2 in January 2008, the project has updated all required 
documentation, successfully completed EVMS certification and implemented earned value 
reporting, and improved risk management and change control processes. NSLS-II has revamped 
its risk management plan, reducing the number of risks being tracked from 407 to a more 
significant and manageable 28, allowing the management team to focus on the higher impact 
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potential risks to the project. Some external risks in the risk registry, such as impact of long 
Continuing Resolutions, are not included by the project management in contingency calculations. 

 
The project reports a balance of $170.4 million in contingency, corresponding to 

approximately 29 percent of the TEC BAC (with $10 million of contingency reserved for pre-
operations activities and $880K of management reserve—total contingency is $181.3 million or 
approximately 27 percent). Since CD-2, the Federal Project Director has authorized $12.5 million 
in contingency draws due to changes in the Ring Building design and for a more realistic labor 
estimate within accelerator systems. Schedule contingency exceeds 12 months and appears 
adequate for this phase of the project.  

 
Integration and interface coordination is good, enhanced by the roles of integration 

managers between the technical divisions and the Conventional Facilities Division. A recent 
significant technical change involving widening of the Ring Building was thoroughly and 
deliberately reviewed at all subsystem interfaces prior to being approved for incorporation into 
the baseline. In addition, the Committee was pleased to see the demolition of existing buildings 
on the site (funded and managed with Laboratory resources) begin on schedule. Project 
Management should ensure through the Configuration Management Plan that requirements, 
specification and interface documents are developed consistently, within a framework of 
essential elements which could vary by system needs across the project.  

 
The project is ready to proceed to an EIR for CD-3 (after implementation of an effective 

lessons-learned program) and then to CD-3 as planned. The responses to the RFP for the Ring 
Building procurement are expected by the end of November; with the risks in rising commodity 
prices and other uncertainties identified by the project, these responses should be evaluated as 
planned against the baseline and existing risk mitigation strategies. 
 
7.2 Comments 

  
The cost contingency balance as compared to the current risk assessment appears 

adequate for this phase of the project, given the current funding profile. 
 
The BNL Procurement Manager (Interim Project Procurement Manager) is qualified and 

experienced to lead the project procurement effort effectively through early FY 2009 while 
recruitment continues for a permanent fill. Procurement staff is also well-qualified to meet the 
project’s needs but staff levels may be lean based on the size and complexity of planned 
procurements through the duration of the project; additional resources beyond the current plan to 
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add an additional buyer in FY 2009 may be needed once significant contract administration 
activities commence. The project and BNL Procurement management need to monitor workload, 
supplement staff if necessary, and follow through on plans to cross-train project and lab 
procurement personnel in construction subcontract administration.  

 
With the current uncertainty in the final FY 2009 budget, consideration should be given 

to maintaining maximum flexibility in hiring across the project through an appropriate mix of 
permanent, temporary and/or contract staff. 

 
Project management is implementing several risk mitigation measures to support selection 

of a high-quality GC for the Ring Building. Based on evidence from other recent DOE projects, 
some residual risk remains that GC non-performance could occur; the IPT should develop 
strategies to promptly recognize and effectively manage such an occurrence should it arise. 

 
A documented lessons-learned program is not in evidence. 
 

7.3 Recommendations 
 
1. Implement a lessons learned program (effective models may exist on other recent 

projects) and then proceed to EIR followed by CD-3. 
 
2. Continue aggressive recruitments for key hires in Project Procurement Management 

and Experimental Facilities Division. 
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 DATE: July 7, 2008 
 
REPLY TO  

  ATTN OF: SC-22  
 

 SUBJECT:     DOE REVIEW OF THE NATIONAL SYNCHROTRON LIGHT SOURCE-II  
   (NSLS-II) PROJECT   
    

 

          TO: Daniel R. Lehman, Director, SC-28 
 
I request that you organize and conduct an Office of Science (SC) Independent Project Review 
(IPR) of the National Synchrotron Light Source II (NSLS-II) project at Brookhaven National 
Laboratory during September 30 to October 2, 2008.  The purpose of the review is to assess the 
project’s readiness for Critical Decision 3 (CD-3), Approve Start of Construction, and the Office 
of Engineering and Construction Management CD-3 External Independent Review for 
Construction Readiness in accordance with DOE O 413.3A. 
 
The project received CD-2, Approve Performance Baseline, on January 18, 2008 with a Total 
Project Cost of $912 million.  NSLS-II is designed to be a new synchrotron light source, highly 
optimized to deliver ultra-high brightness and flux and exceptional beam stability.  Also included 
will be advanced insertion devices, optics, detectors, robotics, and an initial suite of scientific 
instruments.  Together, these will enable the study of material properties and functions with a 
spatial resolution of ~1 nm, and energy resolution of ~0.1 meV, and the ultra-high sensitivity 
required to perform spectroscopy on a single atom. 
 
In carrying out its charge, the Committee should respond to the following questions: 
 

1. Is the final design technically mature, sound and likely to meet the performance 
expectations identified at CD-2, Approve Performance Baseline? 

 
2. Are the costs and schedule estimates, including the contingency, complete, adequate, 

and reasonable? 
 

3. Is the management team organized and staffed to successfully execute the project? 
 

4. Are ES&H aspects being properly addressed given the project’s current stage of 
development? 

 
5. Have all the prerequisite activities and documents necessary to support CD-3 been 

completed? 
 

6. Is the project ready to proceed to CD-3 EIR and the CD-3 Approval? 
 
 

memorandum

 
DOE F  1325.8 
(08-93) 
 

United States Government 
Department of Energy 
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Thomas M. Brown, the NSLS-II Program Manager, will serve as the Basic Energy Sciences 
point of contact for this review.  The IPR Report is necessary to support the EIR schedule for the 
week of October 20, 2008.  I would appreciate receiving your committee’s draft report prior to 
the EIR and final report with 60 days of the review’s conclusion. 
 

/signed/ 
 
Harriet Kung 
Associate Director of Science 
for the Office of Basic Energy Sciences 

 
cc: 
M. Holland, BSO 
F. Crescenzo, BSO 
J. Eng, BSO 
S. Aronson, BNL 
S. Dierker, BNL 
J. Yeck, BNL 
K. Chao, SC-28 
C. Clark, SC-28 
P. Montano, SC-22.3 
T. Brown, SC-22.3 
L. Cerron, SC-22.3 
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REVIEW 
PARTICIPANTS 



 

    
Department of Energy Review of the 

National Synchrotron Light Source-II (NSLS-II) Project
September 30-October 2, 2008

Daniel R. Lehman, DOE, Chairperson

SC1 SC2 SC3 SC4 SC5
Accelerator Physics Injector  System Storage Ring Experimental Facilities Controls Systems

WBS 1.03.02 WBS 1.03.03 WBS 1.03.01/04/06/07/08 WBS 1.04 / 1.02.02 WBS 1.03.05
* Christoph Steier, LBNL * Bob Hettel, SLAC * Rod Gerig, ANL * Mark Beno, ANL * Ned Arnold, ANL

David Rice, Cornell Graeme Murdoch, ORNL Richard Boyce, SLAC Zahid Hussain, LBNL Mark Heron, Diamond LS
Ali Nassiri, ANL Roy Cutler, ORNL Jörg Maser, ANL Karen White, ORNL

Pat Den Hartog, ANL Piero Pianetta, SLAC
Nancy Grossman, FNAL
Will Oren, TJNAF

SC6 SC7 SC8 SC9
Conventional Facilities Env., Safety and Health Cost and Schedule Project Management

WBS 1.05 WBS 1.01.02 / 1.1.4 WBS 1.01 / 1.06
* Dixon Bogert, FNAL * Ian Evans, ORNL * Barb Thibadeau, ORNL * Carl Strawbridge, ORNL

Jess Albino, SLAC Hans Vogel, PNNL Kin Chao, DOE/SC Jeff Geouque, ORNL
Joe Harkins, LBNL Sarah Morgan, LBNL Joe May, DOE/TJSO
Jeff Pittman, PNNL Bob Swale, ANL Mark Reichanadter, SLAC
Rusty Sprouse, TJNAF Mark Waite, TJNAF

     LEGEND     
Harriet Kung, DOE/SC Julie Herward, DOE/SC Kevin Lesko, LBNL SC Subcommittee
Pedro Montano, DOE/SC Mike Holland, DOE/BHSO Richard DiGennaro, LBNL * Chairperson
Tom Brown, DOE/SC Frank Crescenzo, DOE/BHSO Bill Roggenthen, SDSMT [  ]  Part Time
Tom Kiess, DOE/SC Joseph Eng, DOE/BHSO Brian Huizenga, OECM

Count: 35 (excluding observers)

              Observers               
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REVIEW 
AGENDA 



 

 

Department of Energy Review of the  
National Synchrotron Light Source (NSLS) II Project 

 
Tuesday, September 30, 2008 – Physics Auditorium (Bldg. 515)  
 
 8:00 am DOE Executive Session ................................................................. D. Lehman 
 9:00 am Welcome ........................................................................................ S. Aronson 
 9:15 am NSLS-II Overview...........................................................................S. Dierker 
 10:00 am Break 
 10:15 am Project Baseline and Performance .....................................................A. Byon 
 10:40 am Final Design Plan and Construction Readiness ................................... J. Yeck 
 11:10 am Conventional Facilities .................................................................... M. Fallier 
 12:00 pm Lunch 
 12:40 pm Tour 
 1:40 pm Accelerator Systems........................................................................ F. Willeke 
 2:30 pm Experimental Facilities ....................................................................... Q. Shen 
 3:05 pm Project Management and Support.................................................... D. Hatton 
 3:25 pm  ES&H Readiness................................................................................. S. Hoey 
 3:45 pm Break 
 4:00 pm Subcommittee Breakout Sessions 
 5:00 pm DOE Full Committee Executive Session....................................... D. Lehman  
 6:30 pm Adjourn 
 
Wednesday, October 1, 2008 
 
 8:00 am Parallel Subcommittee Presentations/Discussions  
 12:15 pm Lunch 
     1:15 pm Parallel Subcommittee Presentations/Discussions  
 3:00 pm Subcommittee Working Sessions 
 4:00 pm DOE Full Committee Executive Session  
 
Thursday, October 2, 2008 
 
 8:00 am  DOE Executive Session 
 10:30 am Dry Run of Closeout Briefing 
   11:00 am Closeout Briefing with BNL and NSLS-II Management 
 12:00 pm Lunch 
 1:30 pm Closeout 
 2:30 pm Adjourn 
 



 

APPENDIX D 
 
 

COST 
TABLE 



 

 
NSLS-II Cost Profile 

 
 

Total $K
Actuals To Date 

$K To Go $K
$K % To 

Go Total $K
To Date 

$K
To Go 

$K
$K % To 

Go

1.01 Project Management (SC7 & SC9) 31,212                 4,498                   26,714                13,560                 51% 44,772                -        -       -      -         

1.01.01 Project Management (SC9) 4,915 679                      4,236                  5,500                   130% 10,415                -        -       -      -         

1.01.02 Environmental, Safety & Health (SC7) 3,162 445                      2,717                  1,001                   37% 4,163                  -        -       -      -         

1.01.03 Project Support (SC9) 20,493 3,171                   17,322                5,844                   34% 26,337                -        -       -      -         

1.01.04 Quality Assurance (SC7) 1,641 119                      1,522                  793                      52% 2,434                  -        -       -      -         

1.01.05 Configuration Mgmt. & Document Control (SC9) 1,001 84                        917                     422                      46% 1,423                  -        -       -      -         

1.03 Accelerator Systems (SC1, SC2, SC3, & SC5) 184,010               3,604                   180,406              71,549                 40% 255,559              -        -       -      -         

1.03.01 Accelerator Systems Mgmt. (SC1, SC2, SC3, & SC5) 3,341 396                      2,945                  -                       0% 3,341                  -        -       -      -         

1.03.02 Accelerator Physics (SC1) 5,241 286                      4,955                  5,911                   119% 11,152                -        -       -      -         

1.03.03 Injection System (SC2) 31,388 43                        31,345                8,795                   28% 40,183                -        -       -      -         

1.03.04 Storage Ring (SC3) 106,496 1,982                   104,514              35,247                 34% 141,743              -        -       -      -         

1.03.05 Controls Systems ( SC5) 11,933 393                      11,540                5,275                   46% 17,208                -        -       -      -         

1.03.06 Accelerator Safety Systems (SC2 & SC3) 3,104 25                        3,079                  1,419                   46% 4,523                  -        -       -      -         

1.03.07 Insertion Devices (SC3) 18,145 57                        18,088                13,580                 75% 31,725                -        -       -      -         

1.03.08 Accelerator Fabrication Facilities (SC2 & SC3) 4,361 422                      3,939                  1,322                   34% 5,683                  -        -       -      -         

1.04 Experimental Facilities (SC4) 52,746                 914                      51,832                24,680                 48% 77,426                -        -       -      -         

1.04.01 Experimental Facilities Management 2,553 256                      2,297                  536                      23% 3,089                  -        -       -      -         

1.04.02 Standard Local Controls & Data Acquisition Systems 5 -                      5                         89                        1771% 94                       -        -       -      -         

1.04.03 Standard Diagnostics 32 -                      32                       0% 32                       -        -       -      -         

1.04.04 Standard Optics 98 -                      98                       0% 98                       -        -       -      -         

1.04.05 User Instruments 48,945 504                      48,441                24,049                 50% 72,994                -        -       -      -         

1.04.06 Front End User Requirements Development 33 154                      (121)                   6                          -5% 39                       -        -       -      -         

1.04.07 Optics Labs 1,080 -                      1,080                  0% 1,080                  -        -       -      -         

1.05 Conventional Facilities (SC6) 208,452               13,850                 194,602              61,503                 32% 269,955              -        -       -      -         

1.05.01 Conventional Facilities Management 9,559 620                      8,939                  750                      8% 10,309                -        -       -      -         

1.05.02 Conventional Facilities Engineering and Design 17,508 13,230                 4,278                  4,344                   102% 21,852                -        -       -      -         

1.05.03 Conventional Facilities Construction 179,203 179,203              56,311                 31% 235,514              -        -       -      -         

1.05.04 Integrated Controls & Communications 460 460                     55                        12% 515                     -        -       -      -         

1.05.05 Standard Equipment 822 822                     0% 822                     -        -       -      -         

1.05.06 Conventional Facilities Commissioning 900 900                     43                        5% 943                     -        -       -      -         

Direct Total Estimated Costs (TEC) 476,420               22,866                 453,554              171,292               38% 647,712              -        -      -       -      -         

TEC Burden and Escalation 143,475               4,941                   138,534              -                       143,475              

TEC 619,895               27,807                 592,088              171,292               29% 791,187              

1.02 R&D (SC1, SC2, SC3, SC4, SC5, SC6, SC9) 50,009                 25,148                 24,861                -                       0% 50,009                -        -       -      -         

1.02.01 Accelerator Systems R&D (SC2 & SC3) 8,364 4,175                   4,189                  -                       0% 8,364                  -        -      -       -      -         

1.02.02 Experimental Systems R&D (SC4) 13,191 2,738                   10,453                -                       0% 13,191                -        -       -      -         

1.02.03 Conceptual Design - Accelerator Sys. (SC2 & SC3) 12,926 7,784                   5,142                  -                       0% 12,926                -        -       -      -         

1.02.04 Conceptual Design - Experimental Facilities 709 340                      369                     -                       0% 709                     -        -      -       -      -         

1.02.05 Conceptual Design - Conventional Facilities 3,879 3,480                   399                     -                       0% 3,879                  -        -       -      -         

1.02.06 Conceptual Design - Project Mgmt. & Support 7,077 4,384                   2,693                  -                       0% 7,077                  -        -       -      -         

1.02.07 Project Management - R&D 3,862 2,247                   1,615                  -                       0% 3,862                  -        -       -      -         

1.06 Pre-Ops (SC1, SC2, SC3, SC4, SC5, SC9) 31,076                 -                      31,076                -                       0% 31,076                -        -       -      -         

1.06.01 Pre-Operations Management (SC9) 13,915 -                      13,915                2,000                   14% 15,915                -        -       -      -         

1.06.02 Accelerator Systems - Pre Ops (SC2 & SC3) 8,268 -                      8,268                  3,500                   42% 11,768                -        -       -      -         

1.06.03 Experimental Facilities - Pre Ops (SC4) 1,892 -                      1,892                  2,000                   106% 3,892                  -        -       -      -         

1.06.04 Spares (SC2 & SC3) 7,000 -                      7,000                  2,500                   36% 9,500                  -        -       -      -         

81,085                 25,148                 55,937                10,000                 18% 91,085                -        -      -       -      -         

29,728                 12,684                 17,044                -                       0% 29,728                

OPC 110,813               37,832                 72,981                10,000                 14% 120,813              

730,708               65,639                 665,069              181,292               27% 912,000              -        -      -       -      -         

Total $K

Direct Other Project Costs (OPC)

TOTAL PROJECT COST (TPC)

OPC Burden and Escalation

WBS# WBS Name

DOE Review Estimate

Variance 
$K

Baseline Contingency

Total $K

Estimate
Project Baseline as of August 31, 2008

Contingency
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SCHEDULE 
TABLE 



 

NSLS-II Schedule 
 
 

FY14

Critical
Decisions

CD-0 CD-1 CD-2 CD-3 Approve Start of Construction CD-4
Approve Mission Need Approve Alternative Approve   Jan 09 Approve Project Completion

Aug 05 (A) Selection and Cost Performance Jun 15
Range - Jul 07 (A) Baseline - Jan 08 (A)

       Conceptual Design
  Aug 05  Jul 07

Conventional Facilities Design       Design of LOBs Complete
  Sep 08 ▲ Jan 11

Design  Accelerator Systems Design (65% at 9/08)

 Experimental Facilities Design (30% at 9/08)

  Procurement and Fabrication
Feb 09    Nov 12

Construction
& Installation Construction and Installation

 Jun 14

Commissioning    Commissioning & Pre-Ops
and Dec 12

Pre-Ops

Legend   (A) Actual  Completed  Planned     Level 0   CD4 Range   Schedule         Critical
    Milestone   Contingency         Path

Oct 08 

Long Lead
Sep 13

FY05 FY06 FY07 FY13

  Feb 12

FY08

  Aug 11

FY15FY09 FY10 FY11 FY12
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NSLS-II Preliminary Funding Profile 

 
 

 
Fiscal Year FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15 FY16 TOTAL

R&D 3.0 20.0 10.0 2.0 0.8 35.8
OPC 1.0 4.8 19.0 24.8
PED 3.0 29.7 27.3 60.0
Construction 66.0 162.5 252.9 166.1 57.4 26.3 731.2
Pre-Ops 0.7 7.7 24.4 22.4 5.0 60.2
Total NSLS-II Project 1.0 4.8 25.0 49.7 103.3 164.5 254.4 173.8 81.8 48.7 5.0 912.0
Operations 5.0 30.0 65.0 120.0 150.0
MIE 1.0 15.0 30.0 40.0 40.0 40.0

 Funding Profile (M$)
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EIR 
LINES of INQUIRY 



 

 
 



 

EIR Lines of Inquiry for the 
NSLS-II Project 

 
1. Basis of Scope  
 
Laboratory Response:   There have been no changes to the project mission need since CD-2 
approval. Changes to the baseline scope and project WBS and updates to the detailed activities 
were made following the NSLS-II change control process. These changes are identified in the 
change control logs and records. 
 
NSLS-II project plans continue to incorporate new information from the comprehensive EAC 
review, on-going risk analysis, and the results of actual technical progress and design maturity.  
The NSLS-II baseline is sound and viable. The most significant programmatic issue is the 
resolution of the FY09 budget. The implementation of the initial FY09 continuing resolution 
(CR) provides for continuation of the project on the current schedule.   
 
There are no changes to the CD-4 Key Performance Parameters and the project completion 
activities remain unchanged. 
 
The completeness of drawings and design specifications is consistent with the NSLS-II Final 
Design Plan. The NSLS-II project conducted a number of internal engineering and design 
reviews and self assessment reviews. Engineering and design reviews are targeted to the key 
project elements posing the more difficult construction challenges. These reviews concluded that 
the completeness of design is consistent with the Final Design Plan. 
 
No construction bid packages are currently on the street. The bid package for the Ring Building 
Construction is ready to be released. A number of internal and external groups within the NSLS-
II at BNL and in DOE have reviewed and validated that the quality of the package is sufficiently 
clear and well defined. No recommendations were made for amendments.  
 
The NSLS-II project conducted a number of self-assessment reviews. These reviews concluded 
that the final design functions and requirements are clearly reflected in the Performance Baseline 
and consistent with the Final Design Plan. 
 
The NSLS-II Construction Readiness Design Review included 35 recommendations. A total of 22 
recommendations are closed, one is open, and the remaining 12 recommendations are ongoing, i.e., 
they do not lend themselves to immediate closure and will be tracked post CD-3. The technical 
scope elements of the Performance Baseline remain consistent with that approved at CD-2.  
 
Committee Response:  Satisfactory. 
 
2. Basis of Cost and Schedule 
 
Laboratory Response:  The NSLS-II Resource Loaded Schedule remains consistent with the 
approved TPC and CD-4 schedule. Over the last six months, there were a relatively small 
number of substantive changes to the detailed baseline but these changes did not impact the 



 

 
 

approved Performance Baseline. All changes were made in accordance with the NSLS-II change 
control process. The documentation supporting these changes is available for review. 
 
The key programmatic, economic and project cost assumptions as related to the quality of 
estimates, and risk management planning and contingency requirements have not changed since 
CD-2. The “NSLS-II Programmatic, Technical, Cost, Schedule, and Risk Assumptions” 
document describes the key programmatic, economic and project cost assumptions, etc.   
 
The escalation rates have not changed since CD-2. These rates allow for local conditions and 
higher rates, five percent per annum, for conventional construction. NSLS-II continues to track 
market conditions and receive inflation rate information from a variety of sources including the 
NSLS-II Construction Management agent. 
 
Summary baseline cost tables and schedule tables of the proposed milestones are available for 
review. There have been a small number of changes to the detailed baseline and to some of the 
detailed activities subsequent to CD-2 approval, but these changes did not impact the approved 
Performance Baseline. These changes were made following the NSLS-II change control process.  
These changes are identified in the change control logs and records. 
 
Committee Response:  Satisfactory. The project identified key cost and schedule assumptions in 
the basis of estimate, the WBS, and other documents. Cost/schedule contingency has considered 
the risks identified by the project. Both cost/schedule contingency levels are adequate. 
 
3. Construction/Execution Planning 
 
Laboratory Response:  NSLS-II performed a series of reviews assessing the accuracy and 
completeness of construction documents and addressing the systems coordination issues. Plans 
for all logistical elements were established that include interfaces with various laboratory 
organizations, infrastructure interfaces (e.g., chilled water, electrical, communications, and 
building maintenance), adequacy of lay-down areas, temporary construction facilities, security 
and badging readiness. The project also developed a well coordinated plan for construction that 
minimizes the potential for inter-contractor coordination problems. The NSLS-II Construction 
Management agent, LIRO/Gilbane, performed constructability reviews of the Conventional 
Facilities (CF) design and site plans. 
 
The Construction Readiness Design Review assessed the adequacy of the NSLS-II management 
team. The committee concluded that “The management team has significant experience and 
expertise, the organization and staffing are well developed, and the project is capable of carrying 
out the construction of the Ring Building and production of accelerator components. All key 
personnel including division directors and other direct reports to the Project Director are in place; 
roles, responsibilities, accountabilities and authorities are established. The group structure within 
the divisions is well developed and group leaders are in place. The ramp-up of staff is occurring 
according to plan.” 
 
Committee Response:  Satisfactory.  



 

 
 

4. Funding Profile and Budget 
 
Laboratory Response:  The approved funding profile from the latest Project Data Sheet, a key 
CD-3 assumption, is documented in the “NSLS-II Programmatic, Technical, Cost, Schedule, and 
Risk Assumptions” document and is consistent with the requirements derived from the Resource 
Loaded Schedule and the annual distribution of risk. The annual budget and cost requirements 
were compared as a part of contingency and risk analysis. The analysis concluded that the 
performance baseline requirements are well within the budget/out-year funding guidance. 
 
Committee Response:  Satisfactory. The resource loaded schedule is consistent with the 
funding profile provided. 
 
5. Critical Path 
 
Laboratory Response:  There have been a small number of changes to the detailed baseline and 
to some of the detailed activities subsequent to CD-2 approval, but these changes did not impact 
the approved Performance Baseline. As progress is made and designs mature, the details of 
project activities have been updated and changes were made following the NSLS-II change 
control process.  These changes are identified in the change control logs and records. The 
Critical Path in the updated Resource Loaded Schedule is clearly defined and has not changed 
since CD-2. The schedule contingency since CD-2 has also been maintained and evaluated as a 
part of contingency and risk analysis. The analysis concluded that schedule contingency is 
reasonable. The critical path and near critical path are clearly identified and documentation is 
available for review. 
 
Committee Response:  Satisfactory. The project has developed an integrated critical path. 
 
6. Hazards Analysis/Safety 
 
Laboratory Response:  There have been no substantive changes in the “NSLS-II Environment, 
Safety, and Health Plan”. Since CD-2, a number of prior safety documents have been revised and 
updated when appropriate, and a number of new ones prepared, finalized, and approved. All 
documents are available for review and include: 
• Environmental Assessment – complete/approved at CD-1; reviewed in preparation for CD-3 

and DOE concurred that there are no new impacts 
• Final Hazard Analysis – complete/approved 
• Preliminary Safety Assessment Document – complete/approved 
• Fire Protection Design Strategy - complete/approved 
• Construction ES&H Plan for Conventional Construction of the Ring Building – complete/approved  
• ES&H Management Plan for Construction of Conventional Facilities – complete except for 

specifying the General Contractor (GC) and would otherwise be approved. This document 
will be finalized upon award of the Ring Building contract to a selected GC. 

• Radiological design and shielding guidelines – complete/approved 
• Vacuum system guidance document – developed to address Part 851 pressure safety requirements 
 



 

 
 

NSLS-II hazard analysis is current and appropriate for the project. There have been no changes 
in the hazard analysis and safety basis for the project since CD-2. The project is building on the 
successful Integrated Safety Management (ISM) program in place at the laboratory and making 
extensive use of lessons learned from other BNL and DOE projects. The functional make-up of 
safety IPT and its overall staffing, mix and expertise are appropriate for the project at this scale 
and stage. All work is planned and hazards controlled in R&D and construction activities 
according to the Hazard Analysis process already in place and practiced at BNL. 
 
Committee Response:  Satisfactory. ES&H documentation, including the Hazards Analysis and 
Preliminary Safety Assessment Document are adequate and appropriate for CD-3. 
 
7. Risk Management 
 
Laboratory Response:  The risk and contingency management plans were modified following 
the CD-2 reviews and the current risk management process is responsive to the comments from 
the CD-2 IPR and EIR recommendations and actions. 
 
At CD-2 the risk registry included over four hundred identified risks. While the registry was 
complete, it included many items acknowledging cost uncertainty rather than risk and a number 
of redundant items. A major effort was made by the risk team to create a more useful, complete, 
and manageable list. The process for handling risk and mitigation of risks is described in the 
Risk Management Plan and documented in the Risk Registry Report and the minutes of the risk 
management meetings. Status and mitigation of risks are assessed as a regular element of 
monthly status meetings. 
 
There are no significant changes to the project schedule contingency since the CD-2 baseline was 
approved. The project successfully achieved all high level milestones and completed the 
activities necessary to secure CD-3 approval. There is one year of explicit schedule contingency 
after the early finish date and six months of distributed float distributed in the schedule leading to 
the early finish. Cost contingency is tracked and all changes to the project contingency are 
approved by the Federal Project Director, following the NSLS-II change control process. These 
changes are identified in the change control logs and records. Contingency and risk analysis 
concluded that the cost and schedule contingency for the project remains sufficient for the 
associated risks and uncertainties. The results of this analysis have been documented.    
 
The Risk Management Plan was updated and the Risk Registry Report with an appropriate level 
of tracking and reporting structure has been developed. The Risk Registry Report contains 
sufficient information to track, mitigate and manage identified risks. The management control 
process stated in the Risk Management Plan is adequate for NSLS-II purposes. 
 
The Management Reserve and contingency use is reasonable and tracked. All changes to the 
project contingency are approved by the Federal Project Director, following the NSLS-II change 
control process. These changes are identified in the change control logs and records. Available 
contingency is sufficient with more than 25% contingency relative to the work remaining. 



 

 
 

Contingency and risk analysis showed that the contingency remains sufficient for the associated 
risks and uncertainties. 
 
Committee Response:  Satisfactory with comment.  Contingency is adequate: additional 
sources for cost contingency should continue to be investigated. 
 
8. Value Management/Engineering (VM/E) 
 
Laboratory Response:  VM/E was an integral part of the design effort post CD-2.  The CF design 
documentation includes a table of VE activities and the accelerator design, now 70 percent 
complete, continues to pursue VE opportunities.  A listing of these VE activities has been 
compiled and documented. 
 
Committee Response:  Satisfactory. 
 
9. Acquisition Strategy/Plan (AS/AP) 
 
Laboratory Response:  There is no significant change to the AS/Plan since CD-2 and the 
current approach represents the best value to the government. Given the size and importance of 
the Ring Building contract, the AP for the Ring Building has been developed in the spring of 
2008 and available for review. It follows the approach stated in the AS to obtain the best value. 
 
Committee Response:  Satisfactory. 
 
10. Project Execution 
 
Laboratory Response:   The Project Execution Plan (PEP) was updated since CD-2 and is 
consistent with the manner in which the project is currently managed and with the other project 
documents. The current project implementation plans are consistent with existing DOE 
authorization and appropriation law. SC provides guidance on DOE lessons-learned and root 
cause analysis for large projects and reviews the NSLS-II project to ensure that project plans and 
practices are consistent with the most current guidance. There has been no new GAO, IG or other 
oversight body reports specific to the NSLS-II project since CD-2. 
 
Committee Response:  Satisfactory. 
 
11. Project Controls/EVMS—Satisfactory 
 
Laboratory Response:  DOE recently certified the BSA EVMS.  

 
The IPT Monthly Status Meetings and Monthly Reports are used to evaluate performance data 
and the analysis is used to update estimates-at-completion and to determine whether trends 
require corrective action. In accordance with the thresholds set forth in the PEP, variance 
analyses are reported each month by Cost Account Managers (CAM) and are reviewed by 
project management in order to determine any necessary management actions.   



 

 
 

The NSLS-II change control process was implemented prior to establishing the CD-2 baseline 
and all changes are processed in accordance with this documented process.  The changes include 
both changes in detailed planning as well as correcting errors, routine accounting, and 
adjustments, and are documented and available for review. 

 
BSA has a surveillance system for ensuring that the recently certified EVMS remains compliant 
with the ANSI EVMS standard. 
 
Committee Response:  Satisfactory. The project has a certified EVMS. 
 
12. Integrated Project Team (IPT) 
 
Laboratory Response:  The NSLS-II project and construction management team was 
strengthened after CD-2 with the addition of a full-time Deputy Project Director, a part-time 
Assistant Project Director for Conventional Construction Management, and permanent full-time 
Director of the Experimental Facilities Division, and a large number of additional full-time staff, 
including several experienced contruction engineers and inspectors.  The project is well 
positioned to start construction. 
 
The IPT Charter lists the Executive Members, the Core Members, and the Support Members. All 
appropriate disciplines are represented in the membership. The Federal Project Director was 
recently certified to manage the NSLS-II project. The NSLS-II IPT is staffed appropriately to 
start construction. The DOE BHSO organization and the BSA NSLS-II project organization are 
structured to provide an appropriate distribution of responsibility to enable all members to 
successfully perform their duties. 
 
Committee Response:  Satisfactory. 
 
13. Safeguards and Security 
 
Laboratory Response:   The Preliminary Security Vulnerability Assessment Report was 
reviewed by the DOE site office and determined to be current and acceptable for the start of 
NSLS-II construction. 
 
Committee Response:  Satistactory. NSLS-II falls under the BNL Security Vulnerability 
Assessment plan, which is already approved and in place 
 
14. Contract Management 
 
Laboratory Response:   The NSLS-II project established a dedicated procurement group within 
the project that is staffed to meet the needs of the project. The BNL procurement organization 
provides support and additional capability. The project also secures expert support on critical 
issues, e.g., the best value procurement for the Ring Building. The collective experience of the 
NSLS-II procurement group is well matched to the needs of the project. 

 



 

 
 

The project is subcontracting the construction and operations readiness of the conventional 
facilities and directly performing the construction and operations readiness of the accelerator and 
experimental facilities. This is consistent with the in-house capabilities. 
 
The Request for Proposals and model contract for the NSLS-II Ring Building define the 
requirements that must be met before a notice to proceed. 
 
Committee Response:  Satisfactory. 
 
15. Start-Up Planning and Operations Readiness 
 
Laboratory Response:  The Start-up Test Plan describes the project’s approach to producing the 
Start-Up and Operations Readiness Test Plan. It is based on experience with similar facilities and 
outlines the high level tasks to be accomplished as part of preparing the facility for release to 
operations.  It is a roadmap for the steps necessary to bridge the gap from construction through 
test, check-out, and commissioning to turnover for operations and provides a documented orderly 
process that assures the facility is safe to operate and will meet the project baseline performance 
deliverables. Based on this Start-up Test Plan, NSLS-II will define a more detailed plan for 
accelerator and beamline commissioning and operational readiness at the appropriate time. The 
estimated cost, time, and resources developed as a part of the performance baseline at CD-2 were 
based on experience with similar facilities. Based on the recommendation by the CD-2 IPR 
report, $10 million of cost contingency for pre-operations activities has been included in the 
approved project baseline. With 12 months of schedule contingency between project’s early 
finish date and CD-4, Approve Project Completion, a sufficient schedule contingency was 
already built into the performance baseline. 
 
Committee Response:  Satisfactory. 
 
16. Quality Control/Assurance (QC/QA) 
 
Laboratory Response:  The Quality Management Plan was updated in preparation for start of 
construction.  The QA Manager and an assistant continue to work closely with project 
engineering staff to ensure that quality is designed into the various systems and that production 
activities, both in-house and subcontracts, are consistent with the project quality control and 
quality assurance procedures. The NSLS-II QA program addresses ten criteria of QA—in 
program, training and qualification, quality improvement, documents and records, work 
processes, design, procurements, inspection and acceptance testing, management assessment, and 
independent assessment. Since CD-2, a total of thirteen QA procedures were released and 
implemented. The QA manager has actively participated in design and procurement reviews, 
evaluated and selected calibration control softwar,e and participated in document management 
software evaluation and selection. QA requirements have been appropriately incorporated into all 
aspects of the project. 
 
Committee Response:  Satisfactory. 
 



 

 
 

17. Sustainable Design 
 
Laboratory Response:  The design is consistent with LEED certification at a minimum, and is 
likely to achieve “Silver,” similar to the recently completed Center for Functional Nanomaterials. 
 
Committee Response:  . 
 
18. New Technology and Technology Readiness 
 
Laboratory Response:  The R&D plans address the specific technology challenges relevant to 
achieving the accelerator performance and the initial suite of beamlines described in the KPPs.  
External review committees conclude that the KPPs will be fully satisfied on schedule and there 
is no concern that CD-4 will not be realized due to limitations in technology. 
 
The risk registry captures all relevant risks associated with new technologies or new applications 
of existing technologies for a number of technical components in Accelerator Systems and 
Experimental Facilities with appropriate risk ratings. Contingency analysis based on the risk 
registry and associated risk ratings insures that adequate contingency is accounted for these risks. 
 
Committee Response:  Satisfactory. 
 
19. Documentation and Incorporation of Lessons Learned 
 
Laboratory Response:  SC shares lessons-learned through their website and through the active 
participation in the peer review process, aka “Lehman Review.”  NSLS-II planning draws 
heavily on lessons learned in the SNS project at ORNL, the LCLS project at SLAC, the APS 
project at ANL, the 12 GeV project at TJNAF, and the RHIC and CFN projects at BNL. The 
project team is compiling its own lessons learned and examples of good practices throughout the 
life of the project 

 
The organization and management approach for NSLS-II is very similar to SNS. The SNS 
lessons learned has been shared. In addition, the project team also has reviewed and incorporated 
lessons learned from the recent projects at other DOE laboratories where applicable. 
 
Committee Response:  Satisfactory. 
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Construction Readiness of the National Synchrotron Light Source-II 
Project: External Independent Review 
DE732T2/OCTOBER 2008 

Executive Summary 

The Department of Energy (DOE) Office of Engineering and Construction Man-
agement (OECM) wants to 

 verify the readiness of the National Synchrotron Light Source-II (NSLS-II) 
project to proceed to construction, 

 confirm the completeness and accuracy of the baseline, and 

 recommend ways to improve project planning and execution. 

OECM asked LMI to independently review the project and submit its findings, 
observations, and recommendations. 

The NSLS-II project is a federally funded line-item construction project to con-
struct a new accelerator and supporting experimental and conventional facilities at 
the Brookhaven National Laboratory in Upton, NY. 

NSLS-II will be a new synchrotron light source, highly optimized to deliver ultra-
high brightness and flux and exceptional beam stability. It will also provide ad-
vanced insertion devices, optics, detectors, robotics, and a suite of scientific in-
struments designed to maximize the scientific output of the facility. Together, 
they will enable the study of material properties and functions with a spatial reso-
lution of 1 nanometer and an energy resolution of 0.1 milli-electron volt and have 
the ultrahigh sensitivity required to perform spectroscopy on a single atom. 

The project includes design and installation of the accelerator hardware and ex-
perimental apparatus and construction of supporting infrastructure and facilities 
required to produce a new synchrotron light source. It includes a third-generation 
storage ring, full energy injector, experimental areas, and appropriate support 
equipment, all housed in a new building. The facility is designed to meet require-
ments that ensure high reliability and availability for the user programs and in-
cludes support facilities to ensure excellent scientific productivity. 
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The approved performance baseline for the project is $912 million. The current 
performance measurement baseline is $719 million. At this review, the proposed 
performance measurement baseline of $730.7 million incorporates change orders 
funded from DOE contingency. Table ES-1 summarizes the baseline adjustments 
proposed for this project. 

Table ES-1. Proposed Baseline Costs ($ Million) 

Description Current baseline  Proposed baseline 

Performance measurement baseline 719.0 730.7 
Management reserve 0.0 0.9 
Contingency 193.0 180.4 

Performance baseline (TPC) 912.0 912.0 
Note: TPC = total project cost. 

 
Project completion is proposed for June 2015. 

In this external independent review (EIR) report, we identify 7 major findings, 32 
findings, and 22 observations with recommendations. These include 10 findings 
and 2 observations with recommendations that carry over recommendations from 
the Critical Decision (CD)-2 EIR that remain to be resolved. Key findings and 
recommendations are as follows: 

 Only a portion of the NSLS II project is ready for Approval to Start Con-
struction (CD-3 milestone). Of the conventional facilities, the ring building 
and some of the support facilities (electrical and chilled water) are ready for 
CD-3. A small portion of the accelerator construction is ready for CD-3 
(magnet procurement), but none of the experimental facilities are suffi-
ciently designed or specified to proceed with equipment procurement and 
construction. The project execution plan acknowledges this situation, but it 
does not specify an alternative for control of the design and construction 
process with respect to the milestones of DOE O 413.3A. We recommend 
that OECM, in coordination with the Office of Science, evaluate and im-
plement an alternative, tailored approach for the construction milestone 
(CD-3) to provide equivalent baseline management control and independ-
ent reviews recognizing the phased approach to the design and construction 
(including procurement) of this project. 

 In June 2008, a reorganization of the Level 4 conventional construction 
work breakdown structure (WBS) placed some electrical utilities costs 
(CD-2 WBS 1.05.03.09) in the wrong WBS elements. Several other WBS 
elements are similarly impacted. This discrepancy will cause erroneous 
earned value management system (EVMS) reporting. We recommend the 
project team review the entire conventional facility baseline estimate (WBS 
1.05.03) for errors resulting from the reorganization of the Level-4 WBS 
elements and correct project documentation as appropriate. 
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 The schedule for WBS 1.05.03.04 has a number of incorrect activities and 
has two contract bidding cycles when only one is planned. Again, this will 
result in EVMS errors if not corrected. Specifically, activity CFC8825 
(chilled water plant contract award on August 29, 2008—2 months ago) is 
not planned or part of the work scope. The baseline plan for this activity is 
to award a single contract in summer 2009 with construction starting 
shortly afterwards. Numerous construction activities are also shown in the 
schedule as starting in late 2008 and early 2009 (such as CFC 4680, 4630, 
4670, 6350, and 7050), which are actually planned to start in late 2009. We 
recommend the project team completely review the WBS 1.05.03.04 
schedule and correct scheduling errors, eliminate activities that are not 
needed, and review the logic ties with other schedule elements. Also, it 
should review all other conventional construction activities to check for 
similar errors and correct them as needed. 

 During the WBS reorganization, the Level 4 estimate for WBS 1.05.03.05 
Chilled Water Piping was omitted from the estimate copy provided for this 
review. We recommend the project team review the conventional facility 
estimate for WBS 1.05.03 and ensure all errors due to this reorganization 
are eliminated from project documentation. 

 The schedule is not resource loaded for WBS 1.05.03.05 Chilled Water 
Piping (contract). This may cause erroneous EVMS data during execution. 
We recommend correcting the resource loading for this element, reviewing 
the overall resource loading for significant errors, and correcting the re-
source-loaded schedule to ensure that all Level 4 and lower (as appropriate) 
WBS elements have the proper resources. 

 The schedule has a significant number of systemic issues, which adversely 
impact its logic and validity. These include 247 constraints, such as must 
start or must finish milestones; 663 open ends, meaning activities that are 
missing predecessors or successors; and multiple activities with more than 
250 days of float, which indicates that logic may not be driving the sched-
ule. Some of the open-ended and high-float activities are level of effort, but 
they still must be tied logically to predecessors and successors. We recom-
mend the project team modify the schedule to eliminate constraints except 
where absolutely necessary and assign logic ties to open-ended activities. 
Total float should be checked throughout to ensure that there are logical re-
quirements and that the schedule is driving all activities with high total 
float values. 

 Use of a relative weighting parameter instead of including activity resource 
loadings in Cobra has led to some inaccurate earned value determinations. 
If activity resource loadings change in the schedule, but the relative weight-
ings are not then manually changed in Cobra, earned value will be incor-
rectly calculated. This was the case for WBS 1.03.04.05.01 Storage Ring 
Beam Position Monitor in August 2008. Resource loadings for activities 
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not yet begun were increased by a total of $1.7 million, but the relative 
weights of the work package activities were not changed. Therefore, earned 
value to date was overstated in the August 2008 EVMS data by about 
$114,000. Activities started early, before weightings have been assigned, 
may not receive budgeted cost of work performed credit, as was the case 
for activities started early in WBS 1.03.04.03.01 Storage Ring Vacuum 
Chambers and WBS 1.03.08.01 Vacuum Facility. The earned value under-
statements for these activities in the August 2008 data were about $90,000 
combined. We recommend including actual activity resource loadings in 
Cobra so that activity weightings will not be required for earned value de-
terminations. 

We identified one best practice. The basis for determining and quantifying project 
spares costs is excellent. The project team determines required spares by identify-
ing important accelerator equipment and parts associated with each WBS and then 
factors in the impact on NSLS-II performance if the equipment fails, as well as 
expected schedule delays and lost time, and the probability of failure. This is pre-
sented in a rating matrix. A subjective cutoff point is then defined, which repre-
sents the spares that need to be procured and those that are not as crucial (such as 
those off the shelf and readily available). 

In our professional judgment, with proper management and controls, the 
$912 million proposed TPC and a completion date of June 2015 will likely be suf-
ficient to complete this project, given the $181 million contingency carried by the 
project team. The project team is capable of successfully completing the project to 
this baseline. 

Once the major findings are satisfactorily resolved and acceptable approaches to 
resolve any findings are identified by the project team and approved by OECM, 
the project can be recommended to proceed to construction and the project team 
should be able to successfully complete the project within the baseline. 
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Chapter 1  
Introduction 

1.1 PROGRAM REVIEW 
At the direction of the Department of Energy (DOE) Office of Engineering and 
Construction Management (OECM), LMI conducted an external independent re-
view (EIR) of the National Synchrotron Light Source (NSLS)-II project at Brook-
haven National Laboratory (BNL) in Upton, NY. The purpose of the EIR was to 
support OECM’s assessment of the project’s readiness for construction execution, 
confirm the completeness and accuracy of the performance baseline, and verify 
that the agreed corrective actions from the Critical Decision (CD)-2 EIR have 
been accomplished with the desired effect. We conducted the review in accor-
dance with the scope and lines of inquiry provided by OECM, review plan ap-
proved by OECM, guidelines and procedures contained in DOE Order (O) 
413.3A and DOE Manual (M) 413.3-1,1,2 July 2008 EIR standard operating pro-
cedure, and statement of work provided by OECM for this EIR. 

This EIR report details the scope of our review, documents our findings and ob-
servations, and provides 61 recommendations for improving project management. 
The recommendations stem from 7 major findings, 32 findings, and 22 of the ob-
servations. Appendix A contains recommendations corresponding to the major 
findings, findings, and selected observations in a corrective action plan (CAP), 
which includes 12 unresolved CD-2 recommendations. Appendix B is the CD-2 
EIR CAP, which indicates the final disposition of the CD-2 recommendations. 

1.2 PROJECT DESCRIPTION 
NSLS-II will be a new synchrotron light source, highly optimized to deliver ultra-
high brightness and flux and exceptional beam stability. It will also provide ad-
vanced insertion devices (IDs), optics, detectors, robotics, and a suite of scientific 
instruments designed to maximize the scientific output of the facility. Together, 
these will enable the study of material properties and functions with a spatial reso-
lution of 1 nanometer (nm) and an energy resolution of 0.1 milli-electron volt 
(meV) and have the ultrahigh sensitivity required to perform spectroscopy on a 
single atom. 

                                     
1 DOE, Office of Management, Budget and Evaluation, Program and Project Management 

for the Acquisition of Capital Assets, DOE O 413.3A, July 28, 2006. 
2 DOE, Office of Management, Budget and Evaluation, Project Management for the Acquisi-

tion of Capital Assets, DOE M 413-3-1, March 2003. 
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The project includes design, building, and installation of the accelerator hardware, 
experimental apparatus, civil construction, and central facilities required to pro-
duce a new synchrotron light source. It includes a third-generation storage ring, 
full energy injector, experimental areas, and appropriate support equipment—all 
housed in a new building. The facility is designed to meet requirements that en-
sure high reliability and availability for the user programs and includes support 
facilities to ensure excellent scientific productivity. 

Primary scope elements include the following: 

 Accelerator systems 

 Electron gun and short linear accelerator (linac), where an electron 
beam is generated and accelerated to 200 MeV 

 Transport system to the booster 

 Booster ring, where the electrons from the linac are accelerated to 
3 GeV for injection into the main storage ring 

 Transport system to the main storage ring 

 Main storage ring, where a 500 mA current of electrons is stored at an 
energy of 3 GeV and sent through insertion devices and bend magnets 
to produce synchrotron radiation 

 Experimental facilities 

 Suite of initial beamlines (6) 

 Supporting instrumentation 

 Conventional facilities 

 Ring building (77-foot-wide annular building with a 400-foot interior 
radius of about 380,000 square feet) 

 Operations center (located in an existing building across from the new 
facility) 

 Auxiliary lab office buildings (2½ of 5 are in the base scope) 

 Mechanical equipment rooms (5) 

 Supporting utility infrastructure, including heating, ventilation, and air 
conditioning (HVAC), process water, chilled water, electrical supply, 
and sanitary systems. 
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1.3 PROPOSED PERFORMANCE MEASUREMENT 
BASELINE 
The approved performance baseline for the NSLS-II project is $912 million. The 
performance measurement baseline at CD-2 was $719 million but as the design 
matured, change orders funded from DOE contingency have cause it to rise to 
$730.66 million with a corresponding reduction in DOE contingency to maintain 
the approved performance baseline. Table 1-1 shows the differences between the 
current and proposed performance measurement baselines. 

Table 1-1. NSLS-II Performance Baselines ($ Million) 

Description CD-2 Change CD-3 

Conventional facilities design 17.00 — 17.00 
Accelerator systems design 27.00 0.40 27.40 
Experimental facilities design 7.00 –0.20 6.80 
Project management design 9.00 –0.80 8.20 

Design phase total 60.00 –0.60 59.40 
Conventional facilities construction 223.70 6.73 230.43 
Accelerator systems construction 215.20 5.53 220.73 

Experimental facilities construction 65.80  — 65.80 
Project management construction 43.50 — 43.50 

Construction phase total 548.20 12.26 560.46 
Total estimated cost (TEC) 608.20 11.66 619.86 
Other project costs (OPCs) 110.80 — 110.80 
Performance measurement baseline (PMB) 719.00 11.66 730.66 
Management reserve (MR)  — 0.90 0.90 
Contractor’s budget baseline 719.00 12.56 731.56 
DOE contingency 193.00 –12.56 180.44 

Subtotal 912.00 — 912.00 
DOE directs — — — 

Maximum fee — — — 
Total project cost (TPC) 912.00 —  912.00 

 

1.4 OVERALL EIR TEAM ASSESSMENT 
Once the major findings are satisfactorily resolved and the project team identifies 
acceptable approaches to resolve any findings and OECM approves them, we can 
recommend the project proceed to construction and the project team should be 
able to successfully complete the project within the baseline. 
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1.5 REPORT ORGANIZATION 
The remainder of this report is organized as follows: 

 Chapter 2 presents our findings, observations, and recommendations, 
which correspond to 19 key EIR areas identified in the review plan, in the 
following sections: 

 2.1 Basis of Scope 

 2.2 Basis of Cost and Schedule 

 2.3 Construction/Execution Planning 

 2.4 Funding Profile and Budget 

 2.5 Critical Path 

 2.6 Hazard Analysis/Safety 

 2.7 Risk Management 

 2.8 Value Management/Engineering 

 2.9 Acquisition Strategy/Plan 

 2.10 Project Execution 

 2.11 Project Controls/Earned Value Management Systems 

 2.12 Integrated Project Team 

 2.13 Safeguards and Security 

 2.14 Contract Management 

 2.15 Start-Up Planning and Operations Readiness 

 2.16 Quality Control/Assurance 

 2.17 Sustainable Design 

 2.18 New Technology and Technology Readiness 

 2.19 Documentation and Incorporation of Lessons Learned. 

 The appendixes provide supporting information, including a CAP shell, 
the CD-2 CAP, review team background, persons interviewed, documents 
reviewed, and abbreviations. 
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Chapter 2  
Findings 

The EIR team focused on the key review elements (listed at the end of Chapter 1) 
identified in DOE M 413.3-1 and the EIR Review Plan for the NSLS-II Project at 
Brookhaven National Laboratory in Upton, NY, October 2008. In the following 
sections, we present background information, explain the scope of our review, and 
document our major findings, findings, observations, and recommendations for 
each element. 

Our findings and observations are limited to specific concerns and issues associ-
ated with the key review elements: 

 A major finding is any finding that has a significant scope, cost, or sched-
ule impact and, in our professional judgment, needs to be satisfactorily 
addressed before we recommend approving the critical decision and ac-
cepting the proposed performance measurement baseline adjustments. Ma-
jor findings also include findings that significantly impact safety or the 
ability of the project team to successfully execute the baseline. 

 A finding is any deficiency that can impact the estimated project cost or 
schedule. In general, findings include deficiencies in the hazard analysis, 
design, risk assessment, scope definition, system requirements, or start-up. 
Findings also include concerns for safety or the ability of the project team 
to successfully execute the baseline. 

 An observation is a comment that is not related to potential scope, cost, or 
schedule impacts. 

If a finding states that a deficiency exists, we recommend a way to resolve it. We 
intend our recommendations to help the project team address programmatic, oper-
ating, and statutory requirements; identify appropriate cost, schedule, and techni-
cal scope baselines; and manage and control successful execution of the project. 

2.1   BASIS OF SCOPE 
2.1.1   Key Review Element Background 

The basis of scope is defined in the work breakdown structure (WBS), final draw-
ings and specifications, final design functions and requirements, and final design 
plan. 
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2.1.2   Element Scope of Review 
For this element, we identify and assess any changes since CD-2 to the 

 project mission need, scope, or WBS; 

 basis for and reasonableness of key programmatic, economic, and project 
scope assumptions related to the quality and completeness of the WBS, 
technical and design requirements, and risk management planning and 
contingency requirements; and 

 CD-4 (project completion) activities and requirements and project key per-
formance parameters (KPPs). 

We also do the following: 

 Assess the completeness and quality of drawings and design specifications 
as described in the final design plan. Review selected construction ele-
ments or systems, including the key project elements posing the more dif-
ficult construction challenges. 

 Assess whether bid packages on the street are sufficiently clear and de-
fined; recommend amendments if required. 

 Assess whether all final design functions and requirements are reflected in 
the performance baseline and consistent with the final design plan. 

 Assess whether recommendations from the construction readiness design 
review were addressed and whether the technical scope elements of the 
performance baseline remain consistent with those approved at CD-2. 

2.1.3   Findings/Observations/Recommendations 
This project is actually three subprojects—conventional facilities, accelerator sys-
tems, and experimental facilities—each managed to a separate, but integrated, de-
sign and construction schedule. The conventional facilities include the ring 
building, HVAC, electrical supply, and cooling water systems that need to be 
completed before the accelerator systems equipment can be installed. Additional 
conventional facilities in the form of 2½ laboratory office buildings (LOB) are 
required to be completed as part of the baseline project as defined in the WBS 
Dictionary. The experimental facilities require operational accelerator systems 
before the beamline equipment can be completely installed and tested. The project 
team wants to use the latest technology available, so it scheduled the design of the 
systems sequentially, resulting in the design, procurement, and installation of the 
experimental facilities in FY12–15. In this subsection, we separately identify the 
status of the three subprojects when necessary to clarify the status of the overall 
project. 
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The current project is consistent with the mission need and scope assumptions. 
The project has processed change requests (PCRs) where design changes were 
required, including 

 increasing the annular width of the ring building by 10 feet, 

 increasing the accelerator beam height by 0.2 meters, and 

 changing the process water system from five separate systems to one inte-
grated system. 

In addition, the project team has realigned the WBS at Levels 4 and 5 since CD-2 
to match the planned procurement activities for the ring building and utility sys-
tems. 

2.1.3.1   KEY PERFORMANCE PARAMETERS 

The KPPs have not changed from CD-2 (Table 2-1).  

Table 2-1. NSLS-II Threshold KPPs at Project Completion 

KPP Performance 

Accelerator systems 
Electron energy 3.0 GeV 
Stored current 25 mA 

Conventional facilities 
Building area > 340,000 gsf 

Experimental facilities 
Beamlines installed and ready for commissioning with x-ray beam 6 

Source: Project Execution Plan (PEP) Table 4.4.1.  

 
Observation: The KPPs, while unchanged since CD-2, are not particularly chal-
lenging for the conventional facilities and list KPP values significantly less that 
those referenced in the WBS Dictionary which defines the scope to be accom-
plished for CD-4. DOE G 413.3-51 identifies the KPPs as the “threshold” values 
that must be achieved in order to meet the minimum acceptable performance 
scope, cost or schedule that an asset must achieve. The WBS dictionary defines 
the ring building, RF building, and Injection Building as having a total of 379,000 
gross square feet (gsf). Should the project only achieve the KPP of 340,000 gsf, it 
would appear that significant redesign of the conventional facilities would be re-
quired in order for the accelerator to meet performance objectives. The DOE G 
413.3-5 indicates that as a project matures, system level requirements may pro-
vide a better basis for establishing KPPs. 
                                     

1 U.S. Department of Energy, Office of Management, Performance Baseline Guide, DOD G 
413.3-5, September 12, 2008. 
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Recommendation 1: Consider revising the KPPs to be more in line with the 
completed conventional facilities designs and better represent the minimum 
capability required of the project. 

2.1.3.2   DESIGN CRITERIA AND DESIGN STATUS 

The project team has issued the basis-of-design report for the conventional facili-
ties, which includes design functions and requirements. The project team noted 
that the design of the LOBs is on hold, with the design about 30 percent complete. 
The project team has not issued equivalent basis-of-design documents for the ac-
celerator systems and experimental facilities. 

For the conventional facilities, the project team has issued a final design plan. A 
drawing and procurement specifications package is ready for portions of the con-
ventional facilities and systems, including the 

 ring building (including utility systems), 

 electrical substation, and 

 chilled water system. 

The project team reports the conventional facilities portion of the design is 93 per-
cent complete; remaining is the completion of the LOB design, scheduled to re-
start in January 2010 and complete in time for procurement in October 2011. The 
detailed scope of the LOBs is not being locked until bids are in for the other con-
ventional facilities. LOB requirements will be tailored to the funds available; 
therefore, the LOB scope is basically a “scope contingency.” 

The project team has issued requests for proposals (RFPs) for construction of the 
ring building and electrical systems. The BNL facility maintenance group is man-
aging the chilled water system modifications because this work is shared between 
the project and site. The bid packages appear to be of sufficient quality for bidders 
to respond. 

For the accelerator systems, the project team has completed the design of the 
magnets and accelerator vacuum chambers. The RFPs for the prototype units have 
been issued and the prototype magnets are schedule to be delivered in December 
2008. The project design uses proven methods, processes, and equipment. The 
project team has not identified any specific design or construction issues or chal-
lenges. 

During our CD-2 review, we recommended completing the independent design 
reviews (Recommendation I1), which are now complete. We also recommended 
completing the development of system requirements and design criteria 
(Recommendation J2). The project team has completed the requirements for the 
conventional facilities; we consider this item closed for the conventional facilities. 
At this time, completion of the design phase of the accelerator system and 
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experimental facilities, including development of the requirements documents, is 
not scheduled. We have added a finding and recommendation in this section to 
complete the requirements documents to carry over Recommendation J2 from the 
CD-2 review for the accelerator systems and experimental facilities. 

Finding: As noted in the CD-2 review, the requirements documents and design 
criteria are not completed for some of the project (accelerator systems and ex-
perimental facilities). 

Recommendation 2 (CD-2 Recommendation J2): Complete the require-
ments documents and design criteria for the remainder of the project (accel-
erator systems and experimental facilities). 

The completed conventional facilities construction readiness design review had 
35 recommendations: 22 are closed and 13 are open or ongoing. The actions re-
quired for the design to support the ring building procurement are complete. 

During the year since CD-2, the experimental facilities group organized beamline 
advisory teams (BATs) to aid in the selection of the six beamlines to be included 
in the base facility. These teams met, selected the six beamlines, and completed 
conceptual design. The selected beamlines are 

 inelastic x-ray scattering (IXS), 

 hard x-ray nanoprobe (HXS), 

 coherent hard x-ray scattering (CHX), 

 coherent soft x-ray scattering (CSX), 

 high-energy x-ray powder diffraction (XPD), and 

 submicron resolution x-ray spectroscopy (SRX). 

The NSLS-II facility has a design capacity of at least 58 beamlines, some of 
which are long lines that extend beyond the outer wall of the annular (ring) build-
ing. These long-line experimental facilities will be housed in ancillary, satellite 
buildings that will be constructed as part of the experimental facilities package. 
Only one satellite building is currently being planned, for the HXS beamline. Al-
though this satellite building is included in the planning, it is another example of 
scope contingency and will be included in the base project only if sufficient funds 
remain. The NSLS-II team also plans to move beamline equipment from the exist-
ing NSLS facility into the new facility when the accelerator systems are ready to 
receive them. The remaining beamline facilities will be built individually as fund-
ing is available over the life of NSLS-II through additional funding requests for 
these “mini” projects. Other government agencies may also provide funding for 
equipment to be installed at NSLS-II. 
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Overall, the project team reports that the design completion is 

 74 percent for total overall Level 2, 

 93 percent for conventional facilities (100 percent for the ring building), 

 65 percent for the accelerator systems, and 

 31 percent for experimental facilities. 

These percentages of completion exceed the identified CD-3 design goals. 

The project team is procuring the accelerator and experimental equipment and 
performing the assembly functions using project resources, and it is contracting 
out the construction of the conventional facilities. 

DOE M 413.3-1 acknowledges that scientific systems such as accelerators do not 
follow linear processes where all subsystems reach the same maturity at the same 
time and that concurrency of subsystem design poses an increased risk. These sci-
entific systems projects often include facilities as one component and the scien-
tific instrument as another. The NSLS-II project generally follows this structure: 
the conventional facilities are the more typical facility construction component, 
and the accelerator systems and experimental facilities are like large major items 
of equipment to be installed in the newly constructed facilities. 

Major Finding: Only a portion of the NSLS-II project is ready for construction 
(CD-3 milestone). Other than the ring building, electrical and chilled water sup-
port systems, and accelerator system magnets, the project is not sufficiently de-
signed or specified to proceed with equipment procurement and construction. The 
PEP recognizes this fact but does not include an alternative for oversight of the 
design and construction process with respect to the milestones of DOE O 413.3A. 

Recommendation 3: OECM, in coordination with the Office of Science (SC), 
should evaluate and implement an alternative tailored approach for CD-3 to 
provide equivalent baseline management oversight and independent reviews 
consistent with the phased approach to the design and construction (including 
procurement) schedule of this project. 

Observation The PEP indicates the scope defined in the WBS dictionary as that 
which must be delivered for project completion. The WBS dictionary definition 
for WBS 1.05.03 Conventional Facilities Construction is not identical to the scope 
contained in the basis of design document or the completed design plans and 
specifications. 

Recommendation 4: Modify the WBS dictionary definitions to match the ba-
sis of design documentation and the completed design for the conventional fa-
cilities or modify the PEP to reference the conventional facilities design basis 
and completed design as the scope to be completed for CD-4. As the definitive 
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design requirements are completed for the accelerator systems and experimen-
tal facilities make similar adjustments to the PEP. 

Observation: The project team identified some ring building design features as 
options, or scope contingency, in the current conventional facilities procurement, 
listing 10 options for pricing. The project team stated that these options would be 
exercised depending on the bids received and the available budget. The project 
team indicated that dependent on the outcome of the bidding, a baseline change 
proposal (BCP) at some level may be required. 

Observation: The experimental facilities team is treating beamline components, 
including the extension buildings, as options dependent on the budget available. 
As indicated previously, detailed requirements documents for the accelerator and 
experimental facilities are still being defined and their designs are preliminary. 
Until the accelerator and experimental facilities requirements are clearly defined 
and their designs mature there is risk to the baseline for those project elements. 
Risks ASD-Low-2 and EFD-Low-03 cover these risks. 

2.2   BASIS OF COST AND SCHEDULE 
2.2.1   Key Review Element Background 

Three elements are necessary for an acceptable resource-loaded schedule (RLS) 
activity: a reasonable duration, an accurate cost, and an accurate loading profile 
over the duration. In addition, each element must be considered in the context of 
the level of completion of the project documents. 

2.2.2   Element Scope of Review 
For this element, we do the following: 

 Identify and assess substantive changes to the RLS since CD-2 relative to 
its consistency with the approved performance baseline (TPC and CD-4 
completion schedule). 

 Identify and assess any changes since CD-2 to the basis for and reason-
ableness of key programmatic, economic, and project cost assumptions re-
lated to the quality of estimates, risk management planning, and 
contingency requirements. 

 For selected WBS elements (typically those constituting significant cost, 
schedule, or risk), summarize the detailed basis for the cost or schedule es-
timate. Identify strengths and weaknesses of the estimates reviewed. The 
detailed review does not include the WBS elements for the experiment 
portion of the project. 
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 Assess whether the amount of and basis for baseline escalation rates re-
main valid. Identify changes since CD-2. 

 Develop summary baseline cost tables—project engineering and design 
(PED), TEC, OPC, TPC, PMB, MR, DOE direct costs, and contingency—
and schedule tables of the proposed milestones (CD and other significant 
or critical project dates) for the EIR report. Identify any changes since 
CD-2 and determine whether the estimated costs and schedule for the pro-
ject are still reasonable. 

 Review WBS elements selected for detailed review as needed to confirm 
any recommended CAP actions have been accomplished and had the in-
tended effect. 

2.2.3   Project Changes after CD-2 
The following subsections contain an evaluation of the substantive changes in the 
NSLS-II project cost estimate and schedule after CD-2 for the 

 TPC estimate; 

 CD-4 completion schedule; and 

 key programmatic, economic, and cost assumptions related to the quality 
of the estimate. 

2.2.3.1   POST-CD-2 COST ESTIMATE CHANGES 

Table 2-2 shows the post-CD-2 changes in the NSLS-II cost estimate. 

Table 2-2. Post-CD-2 Cost Estimate Changes  

Change ($) 

PCR  Baseline  Contingency and MR Reason 

08-008  –900,000 900,000 Revised plan for FY funding decrease 
08-010 800,000 –800,000 Storage ring height change 
08-012 6,400,000 –6,400,000 Widening ring building 
08-033 4,700,000 –4,700,000 Additional ASD labor  
08-037 700,000 –700,000 Magnet cost increase 

Total 11,700,000 –11,700,000  

 
The overall post-CD-2 changes in the PMB, contingency, and MR estimates are 
as follows: 
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 PMB cost was increased by $11,660,000, from $719,000,000 to 
$730,660,000. 

 The contingency was reduced by $12,560,000, from $193,000,000 to 
$180,440,000. 

 The MR was increased from $0 to $900,000. 

Observation: Changes to the PMB since CD-2 are reasonable, and the change 
order process has been appropriately used to incorporate the changes in the base-
line. (See Table 1-1 for the updated baseline estimates for the PED, TEC, OPCs, 
TPC, PMB, MR, DOE direct costs, and contingency.) 

2.2.3.2   POST-CD-2 SCHEDULE MILESTONE CHANGES 

Table 2-3 summarizes the NSLS-II performance baseline project milestones and 
identifies the changes that occurred after CD-2  

Table 2-3. NSLS-II Schedule Milestone Changes 

Description CD-2 baseline CD-3 dates  Change 

CD-0, Approve Mission Need August 25, 2005 (A) August 25, 2005 (A) None 
CD-1, Approve Alternative Selection 
and Cost Range 

July 12, 2007 (A) July 12, 2007 (A) None 

CD-2, Approve Performance 
Baseline 

December 2007 January 2008 (A) 1-month 
delay 

CD-3, Approve Start of Construction February 2009 Q2 FY09 None 
CD-4, Approve Project Completion June 2015 Q3 FY15 None 

Note: (A) = actual date. 

 
Observation: The major milestone dates have not changed significantly since 
CD-2. 

2.2.3.3   POST-CD-2 KEY ASSUMPTION CHANGES 

The document that summarizes the key project assumptions, Key Programmatic, 
Scope, Cost, and Schedule Assumption, was developed in November 2007. It has 
been revised twice in the last year (April and October 2008). Major changes are as 
follows: 

 April 2008. Expanded areas that the NSLS-II project staff is self-
performing (principally human resources and procurement functions). This 
change was made in response to the earned value management system 
(EVMS) review team recommendation. NSLS-II is providing 100 percent 
of labor for these two functions and does not use the central BNL staff. As 
a result, the NSLS-II project site markup has been correspondingly re-
duced. 
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 October 2008. Removed risk assumptions from the project assumption 
document and included them in a separate document, changed the funding 
profile to reflect the $15 million FY08 reduction, and included several mi-
nor changes that adjusted the responsibilities for some technical activities. 

Observation: The revisions to Key Programmatic, Scope, Cost, and Schedule 
Assumption are reasonable and reflect the evolution of the project between No-
vember 2007 and October 2008. None of the changes are major. 

2.2.3.4   PROJECT ESCALATION RATES 

The assumed project escalation rates, which have not changed since CD-2, are 5.0 
percent for construction and 3.2 percent for all other work. About 32.3 percent of 
the project bears the 5 percent construction escalation rate, and the remaining 67.7 
percent has the 3.2 percent rate. The average escalation rate for the overall project 
is 3.8 percent. 

Observation: Large construction cost increases have been a major project con-
cern since CD-2 and are closely tracked. Until August 2008, Long Island con-
struction costs were increasing about 8 percent annually and consideration was 
given to increasing the NSLS-II construction escalation rates. However, the local 
construction market has recently slowed dramatically, and a number of large pro-
jects have been cancelled. Construction cost increases have moderated and many 
contractors are looking for work. Due to the recent market volatility, future prices 
cannot be predicted. The existing 5 percent escalation rate for construction is rea-
sonable until a new trend becomes evident. The project team appears to have been 
fortunate in bidding its largest construction contract (the ring building) at this 
time. 

2.2.4   Review of Select WBS Elements 
This subsection presents our evaluation of select WBS elements, which has two 
components: 

 A review of the disposition of the CD-2 EIR CAP recommendations per-
taining to the CD-2 target WBS elements. In the CD-2 CAP table in Ap-
pendix B, we comment on the appropriateness of the actions taken by the 
project team in response to our CD-2 recommendations. 

 A detailed review of the cost and schedule baseline estimates for nine new 
WBS elements and an evaluation of the changes for four CD-2 EIR target 
WBS elements. We selected four CD-2 target elements for further evalua-
tion to 

 more closely examine WBS elements that constitute a large part of the 
baseline estimate, and 
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 evaluate the reorganized and consolidated conventional construction 
(WBS 1.05.03) Level 4 WBS elements. Our review of repeat WBS 
elements does not include another evaluation of the cost and schedule 
basis. Instead, we focused on post-CD-2 changes and assessed the cur-
rent status. 

Table 2-4 shows the 14 target WBS elements we reviewed in detail. It also notes 
which of them were also reviewed as part of the CD-2 EIR. Two of the 14 WBS 
elements (WBS 1.05.03.02 and WBS 1.05.03.02.05) cover the same area, and 
WBS 1.05.03.02.05 is a subelement of WBS 1.05.03.02. 

Table 2-4. Target WBS Elements and Costs 

WBS Description Estimate ($)a Duration Level 2 area 

1.03.04.05 Storage Ring Instrumentation 10,217,377 12/2007 to 
3/2012 

Accelerator 
systems 

1.03.04.08 SR Utility Distribution 12,765,690 10/2007 to 
11/2011 

Accelerator 
systems 

1.03.04.09 SR Installationb 13,455,237 2/2011 to 
9/2013 

Accelerator 
systems 

1.03.03.01 Linac 11,066,356 10/2007 to 
7/2014 

Accelerator 
systems 

1.03.07.02 IVU 8,624,580 10/2007 to 
10/2013 

Accelerator 
systems 

1.05.01.02 CF Construction Phase Management 12,887,700 10/2007 to 
9/2013 

Conventional 
facilities 

1.05.03.02 Ring Building (Contract)b 167,541,236 3/2007 to 
12/2012 

Conventional 
facilities 

1.05.03.02.05 Pentant 4 and Service Buildingb 24,687,966 7/2009 to 
9/2011 

Conventional 
facilities 

1.05.03.03 Electrical Substation and Feeder 
(Contract)b 

7,854,829 11/2008 to 
8/2011 

Conventional 
facilities 

1.05.03.04 Chilled Water Plant (Contract) 9,134,747 10/2007 to 
10/2011 

Conventional 
facilities 

1.05.03.05 Chilled Water Piping (Contract) 977,608 11/2008 to 
05/2010 

Conventional 
facilities 

1.05.03.06 Lab Office Building (Contract)b 25,984,008 1/2010 to 
6/2013 

Conventional 
facilities 

1.06.01.07 Business Operations—Pre-Ops 10,181,068 10/2011 to 
6/2014 

Conventional 
facilities 

1.06.04 Spares 9,134,454 10/2012 to 
6/2014 

Conventional 
facilities 

Note: SR = storage ring; IVU = in-vacuum undulator; CF = conventional facilities. 
a Costs are taken from the NSLS-II summary project estimate, August 31, 2008. 
b Repeat element from the CD-2 EIR, November 2007. 

 



 
 

 2-12  

These target elements were selected on the basis of their size, complexity, risk, 
and how well they represented the remaining work associated with the NSLS-II 
project. 

Observation: The cost estimates provided for the Electrical Substation (WBS 
1.05.03.03), Chilled Water Piping (WBS 1.05.03.06), and several Level 5 ele-
ments under WBS 1.05.03.02 were incorrect due to errors made during the reor-
ganization of the conventional construction Level 4 WBS elements. The correct 
estimate for WBS 1.05.03.03 is $3,673,400 (not $7,854,829 as represented in the 
cost data provided), and the chilled water piping was omitted from the estimate 
provided. These issues are discussed in following subsections. 

Observation: The CD-2 EIR examined WBS 1.02.01.01.03 Magnet Development 
Lab in detail and recommended (Recommendation B34) expanding the WBS dic-
tionary to better describe the scope in the WBS element regarding the facility that 
will house this lab, and CD-2 Recommendation G1 also addressed WBS scope 
issues. The recommendations were partially implemented, but insufficient infor-
mation was added to the documentation to fully close them out. 

Recommendation 5 (CD-2 EIR Recommendations B34 and G1): Revise 
the WBS 1.02.01.03 work scope to better explain discrete facility require-
ments and assumptions pertaining to making certain space fit for its intended 
use. 

2.2.4.1   WBS 1.03.04.05 STORAGE RING BEAM INSTRUMENTATION 

2.2.4.1.1   Scope of Work 

Develop, design, procure, build, and test a comprehensive set of storage ring di-
agnostics, including the procurement of cables, connectors, and terminations. The 
installation of all instrumentation cables is included in WBS 1.03.04.09.06. 

The storage ring diagnostics include an orbit monitoring system with 188 radio 
frequency (RF) beam position monitors (BPMs), 8 supports for high stability 
BPMs, 6 photon BPMs, 1 current monitor, 1 pinhole camera, 1 bunch length 
measurement system, 1 transverse feedback system, 1 tune monitor, 1 emittance 
monitor system, 1 fluorescent screen, 1 fill pattern monitor, 1 visible synchrotron 
radiation monitor, 2 sets of scrapers, 60 pin diode beam loss monitors, 10 scintil-
lator loss monitors, and 1 beam stability monitor. It includes resource entries for 
travel to other light sources, conferences, and potential vendors during the design 
and construction phases. 

2.2.4.1.2   Basis of Cost 

Table 2-5 shows the major cost components of WBS 1.03.04.05 and our evalua-
tion. 
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Table 2-5. WBS 1.03.04.05 Cost Evaluation 

WBS subelement  
Estimated  
cost ($) Basis of cost estimate Assessment  

Storage Ring Beam 
Position Monitors 

6,788,896 Labor hours and activities based on similar work at 
Advanced Photon Source (APS) project and NSLS; 
2007 vendor quote supports beam position monitor 
estimate (recent quote shows 17% price increase); 
foreign pricing appropriately adjusted from euros to 
U.S. dollars; PCR-33 adds about $1.9 million to 
original CD-2 estimate due to revised estimate for 
labor requirements; additional full-time equivalents 
(FTEs) added to this activity for next 3 years 

Reasonable, RLS 
reflects new cost 
estimate, which in-
corporates PCR-33 

Photon Beam 
Position Monitors 

578,311 Labor hours and activities based on similar work; 
photon BPMs are used in Germany and at APS; 
material estimates match vendor quotes 

Reasonable 

Storage Ring Current 
Monitor and Fill 
Pattern Monitors 

156,760 Not reviewed Accepted as is; off-
the-shelf items 

Storage Ring Sync 
Radiation 
Diagnostics 

1,351,636 Labor hours and activities based on similar work; 
material estimates match vendor quotes 

Reasonable, com-
ponents are readily 
available 

Storage Ring 
Transverse 
Feedback and Tune 
Measurement 
Systems 

446,685 Labor hours and activities based on similar work; 
material estimates match vendor quotes 

Reasonable, many 
labs use these com-
ponents 

Storage Ring Flag 101,115 Not reviewed Accepted as is 
Storage Ring 
Scrapers 

270,093 Labor hours and activities based on similar work; 
engineering judgment, based on experience, used 
for cost of scraper 

Reasonable 

Storage Ring Beam 
Loss Monitors 

484,025 2007 vendor quotations support material estimates Reasonable 

Storage Ring Beam 
Stability Monitor 

47,055 Not reviewed Accepted as is 

    

Finding: The CD-2 cost estimate for WBS 1.03.04.05 Storage Ring Instrumenta-
tion is adequately supported by vendor quotations. However, project contingency 
will cover the 17 percent increase last year in the price for the BPMs. 

Recommendation 6: Starting with the BPMs, develop a running list of pro-
curements and other items possibly representing future cost changes from the 
CD-2 baseline that will require contingency. 

Observation: The labor estimate for WBS 1.03.04.05.01 Storage Ring Beam Po-
sition Monitors has changed during the last year. PCR-33 adds about $1.9 million 
to this WBS as a result of additional FTEs required on the basis of a reevaluation 
of the work needed in conjunction with the BPMs. The RLS reflects this adjusted 
baseline estimate. 



 
 

 2-14  

2.2.4.1.3   Basis of Schedule 

Table 2-6 shows the schedule components of WBS 1.03.04.05 and our evaluation. 

Table 2-6. WBS 1.03.04.05 Schedule Evaluation 

WBS subelement  
Estimated  

duration (days) Basis of duration estimate Assessment  

Storage Ring Beam 
Position Monitors 

949 Resource-loaded, activity-based schedule 
based on durations and labor hours for similar 
instrumentation work at APS and NSLS; ade-
quate lead-time in schedule for material pro-
curements; nothing requiring long lead-time  

Reasonable 

Photon Beam Position 
Monitors 

909 Same as above Reasonable 

Storage Ring Current 
Monitor and Fill Pattern 
Monitors 

828 Not reviewed Accepted as is 

Storage Ring Sync 
Radiation Diagnostics 

1015 Resource-loaded, activity-based schedule 
based on durations and labor hours for similar 
instrumentation work at APS and NSLS; ade-
quate lead-time in schedule for material pro-
curements; nothing requiring long lead-time 

Reasonable 

Storage Ring 
Transverse Feedback 
and Tune Measurement 
Systems 

577 Same as above Reasonable 

Storage Ring Flag 295 Not reviewed Accepted as is 

Storage Ring Scrapers 393 Engineering judgment Accepted 

Storage Ring Beam 
Loss Monitors 

372 Resource-loaded, activity-based schedule 
based on durations and labor hours for similar 
instrumentation work at APS and NSLS; ade-
quate lead-time in schedule for material pro-
curements; nothing requiring long lead-time 

Reasonable 

Storage Ring Beam 
Stability Monitor 

263 Not reviewed Accepted as is 

    

Observation: The schedule durations for WBS 1.03.04.05 Storage Ring Instru-
mentation use appropriate experience from other projects. Materials and equip-
ment are generally readily available from local and foreign suppliers; nothing 
requires a long lead-time, and no activities are on the critical path. 

2.2.4.1.4   Strengths and Weaknesses 

Observation: The cost estimate for WBS 1.03.04.05 Storage Ring Instrumenta-
tion is well supported with vendor quotations. Labor requirements are largely 
based on work experience at other labs. 
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Observation: The BPMs represent a source of procurement risk for the project. 
There is reportedly a single foreign-based supplier. Although this vendor has been 
reliable, recent prices for the BPMs show a 17 percent increase in the past year. 

Recommendation 7: Continue to work with the current BPM supplier but 
seek alternative supply sources for the BPMs. 

2.2.4.2   WBS 1.03.04.08 STORAGE RING UTILITY DISTRIBUTION 

2.2.4.2.1   Scope of Work 

Design and procure or fabricate all utilities required for the storage ring, including 
storage ring survey network, electrical utilities (equipment enclosures, cable trays, 
AC power connections, and special AC power equipment), and mechanical utili-
ties (process water and compressed gas systems). The Level 5 WBS dictionary 
entry details these systems. 

2.2.4.2.2   Basis of Cost 

Table 2-7 shows the major cost components of WBS 1.03.04.08 and our evalua-
tion. 

Table 2-7. WBS 1.03.04.08 Cost Evaluation 

WBS subelement  
Estimated  
cost ($) Basis of cost estimate Assessment  

Storage Ring 
Survey Network 

589,880 Activities and labor-hour estimates based on similar 
work for the APS project, a similar light source pro-
ject; material estimate for markers based on APS 
experience 

Reasonable 

Electrical Utilities—
Storage Ring 

6,914,762 Labor activities and labor hours based on profes-
sional judgment using experience from a supercon-
ducting accelerator project; labor activities are well 
defined on fiscal year work plan and resource 
loaded, allocating specific people to specific tasks; 
material estimates based on vendor quotes and 
catalog pricing; backup documentation supports the 
estimate; cable and wiring quantities based on ma-
terial takeoffs derived from drawings 

Reasonable 

Storage Ring 
Mechanical Utilities 

5,219,141 Water systems estimate based on new design and 
bottom-up cost estimate; drawings are well devel-
oped; backup vendor catalog information and pric-
ing is available; compressed gas system cost 
estimate is supported by material quantities and unit 
pricing for all piping, fittings, and valves 

Reasonable 

 
Observation: The cost estimate for WBS 1.03.04.08 Storage Ring Utility Distri-
bution is adequately supported. The estimate utilizes experience from similar pro-
jects, vendor quotations, material takeoffs, and catalog unit pricing. 
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2.2.4.2.3   Basis of Schedule 

Table 2-8 shows the schedule components of WBS 1.03.04.08 and our evaluation. 

Table 2-8. WBS 1.03.04.08 Schedule Evaluation 

WBS subelement  
Estimated  

duration (days) Basis of duration estimate Assessment  

Storage Ring Survey 
Network 

827 Resource-loaded, activity-based schedule 
based on durations and labor hours for similar 
previous projects; adequate lead-time in 
schedule for material procurements; nothing 
requiring long lead-times 

Reasonable 

Electrical Utilities—
Storage Ring 

1,004 Same as above Reasonable 

Storage Ring 
Mechanical Utilities 

968 Same as above Reasonable 

 
Observation: The schedule durations for WBS 1.03.04.08 Storage Ring Utility 
Distribution use appropriate experience from other projects. Materials and equip-
ment are generally readily available from local suppliers, nothing requires a long 
lead-time, and no activities are on the critical path. 

2.2.4.2.4   Strengths and Weaknesses 

Observation: The cost estimate for WBS 1.03.04.08 Storage Ring Utility Distri-
bution is well supported with vendor quotations. The fiscal year work plans are 
activity based to a high level of detail. The water systems appear to be well de-
signed, which leads to a good bottom-up cost estimate. 

2.2.4.3   WBS 1.03.04.09 STORAGE RING INSTALLATION 

We reviewed this WBS element in detail during the CD-2 EIR. All the CD-2 rec-
ommendations have been adequately addressed except for B23. We still en-
courage the project team to implement this recommendation. 

Finding: There is no complete estimate basis and listing of the quantities (except 
in the backup files), which makes it difficult to fully assess the reasonableness of 
the Storage Ring Installation estimate. Having a clear estimate basis is particularly 
important for this WBS element because it includes the installation of components 
and equipment that are being designed, procured, and tested in other WBS ele-
ments. This separation increases the potential for double counting and omissions. 
In addition, the project team did not compare the installation productivity rates 
(professional judgment) with published rates for any work activities. 

Recommendation 8 (CD-2 Recommendation B23): Include the quantity es-
timates, assumed productivity rates, and any inefficiency factors used to de-
velop the mechanical and electrical “installation” estimates. Compare the 
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assumed productivity rates with published standards so that their reasonable-
ness can be assessed. 

2.2.4.3.1   Post-CD-2 Changes 

There have been no significant changes since CD-2; the cost estimate is un-
changed at $7,859,500 (unburdened and without escalation). 

2.2.4.3.2   Current Status 

Most of the installation activities will not start for 2 years (2011). Activities since 
CD-2 include further refinement of 

 some installation activities, such as the transportation of girders from the 
assemble facility into the ring building, and 

 the interfaces between the conventional and acceleration construction ac-
tivities. 

2.2.4.4   WBS 1.03.03.01 LINAC 

2.2.4.4.1   Scope of Work 

This WBS element includes the design, procurement, assembly, installation, and 
testing of the NSLS-II 2.998 GHz Linac. The Linac is a 200 MeV linear accelera-
tor that accelerates electrons up to the energy suitable for injection into the 
booster. The system will consist of an electron gun (planar triode in a high-
voltage deck), focusing magnetic lenses, diagnostics, a 500 MHz sub harmonic 
buncher, a 2.998 GHz prebuncher, and final buncher. The full support infrastruc-
ture will include the vacuum, power supplies, water cooling/stabilization system 
interfaced to the BNL utilities, and an independent control and diagnostic system 
with programmable logic controller (PLC) interface specified by BNL. 

The system will be procured turnkey, with the vendor responsible for system fab-
rication, installation, and commissioning as specified in the final RFP. Two com-
mercial companies have delivered these systems in the past 5 years. They are 
located in Germany and France, and a U.S. supplier has recently been identified. 

The Linac front-end research and development (R&D) work in FY08 was moved 
from R&D WBS 1.02.01.10 Linac Front-End to Accelerator Systems WBS 
1.03.03.01.02 to consolidate it with the rest of the Linac components. Due to DOE 
funding limitations, the funds were pushed from FY08 to FY09, which resulted in 
approximately $1 million moving from OPCs to TEC. This is appropriate because 
the equipment will be a capital purchase. 
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2.2.4.4.2   Basis of Cost 

The cost is based on purchasing a turnkey Linac system from one of three poten-
tial vendors—two foreign and one based in the United States. The vendor will as-
semble and transport the unit to the site, install and commission it, and train BNL 
operators. The BNL engineering staff will develop the design criteria and write 
the specifications. They will also make inspection trips to oversee the fabrication 
of the equipment at the vendor’s site. A budgetary quote was obtained from two 
overseas vendors in July 2007 prior to establishing the baseline. The BNL staff is 
requesting updated quotes from the overseas vendors and from the potential U.S. 
vendor. 

Table 2-9 shows the cost components of WBS 1.03.03.01 Linac and our evalua-
tion. 

Table 2-9. WBS 1.03.03.01 Cost Evaluation 

WBS subelement  CD-2 ($)a  CD-3 ($)a Basis of CD-2 cost estimate Assessment  

1.02.01.10 Linac 
Front-End 

925,660 18,662  Direct costs shifted to FY09 for front-
end equipment + 360 labor hours + 
$3,000 travel 

Reasonable, 
based on PCR 
08-008 

1.03.03.01 Linac 8,623,011 9,549,575 — — 
Preliminary design 110,349 — Engineers, scientists, and RF tech 

time; travel to France 
Reasonable 

Write specifications 3,409 — 45 hours of engineer time Reasonable 
Prepare solicitation 1,705 — 38 hours of engineer time Reasonable 
Linac lead-time and 
oversight, which in-
cludes procurement 
cost of $8,470,000 
and travel costs of 
$24,000 

8,507,548 — 302 hours of engineer time; two budg-
etary quotes from AACEL and Thales; 
five trips to factory in France or Ger-
many for $24,000; a procurement cost 
of $8,470,000 

Reasonable, 
risk factor due 
to 2007 price of 
6.3 million euros

Escalation — 19,566 FY08 to FY09 Reasonable 
Total (unburdened) 9,548,671 9,568,237 

Total (burdened) 11,032,029 11,066,356 
 

a Unburdened estimated cost. 

 
Finding: The project team has based its cost estimate for a Linac on two July 
2007 quotes. A new round of vendor quotes is now being solicited. This equip-
ment cost has an inherent risk stemming from several factors: 

 The 200 MeV Linac differs from existing vendor designs, and the quote is 
based on upscaling from a 100 MeV model. 

 Escalation in the price of materials used in the accelerator (aluminum, 
copper, stainless steel) may have increased faster than the project team’s 
3.2 percent annual escalation factor. 
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 Foreign exchange rates may affect the price of this equipment. The two 
known vendors are in Germany and France. This estimate assumes a 1.344 
exchange rate for the euro. A vendor in the United States has now been 
identified and is being encouraged to participate. 

 Shipping costs may change substantially due to the price of oil. 

Recommendation 9: Evaluate the cost risk associated with the Linac pro-
curement and determine whether it is adequately represented in the risk analy-
sis and supported with contingency. Include potential use of contingency for 
Linac procurement in the contingency allocation list. 

Observation: The front-end Linac R&D costs were categorized as OPCs, while 
the new WBS structure has all of the Linac in TEC, which is appropriate for capi-
tal equipment. 

Observation: The Linac front end is scheduled under WBS 1.02.01.10 R&D, 
which includes ordering the Linac front-end equipment, but the element has no 
funds. The funding for the front end is in the WBS 1.03.03.01.02 under Accelera-
tors. Cost and schedule should not be in two separate WBS categories. 

Recommendation 10: Show the funds for the equipment being purchased in 
the same WBS element as the schedule, which shows when the equipment is 
being purchased. Also, assign the appropriate resource curve to reflect how 
the equipment will be paid for—whether 50 percent up front, 50 percent on 
delivery, 30-30-30-10, or otherwise. 

Observation: These two sections (R&D WBS 1.02.01.10 and Linac WBS 
1.03.03.01) have only about $5,000 for labor for work on Linac during FY10. 

Recommendation 11: Reassess the schedule and resources to determine 
whether the labor hours are adequate and distributed properly for Linac R&D 
and construction. 

2.2.4.4.3   Basis of Schedule 

The CD-2 and CD-3 schedules for the Linac do not agree, and the R&D and Ac-
celerator Systems sections of the CD-3 schedule show conflicting logic. The re-
searchers expect to procure the Linac front end in spring 2009, as soon as 
Congress approves the budget. The R&D portion of the CD-3 schedule reflects 
this approach: the Linac front end contract award is shown on March 16, 2009. 
However, in the Accelerator section of the schedule (WBS 1.03.03.01), the pro-
curement of the Linac front-end is shown as a 58-day activity, “Preliminary De-
sign,” running from October 1 to December 23, 2008, with funding of 
approximately $1 million in these 3 months. 

For the procurement of the rest of the Linac, the schedule builds in 130 days of 
float for funding delays. The contract for purchasing the Linac will be awarded on 
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August 20, 2010, with an 18-month fabrication and delivery time ending on Feb-
ruary 29, 2012. This will allow for installation and start-up by March 12, 2012. 

Finding: The project team stated that the Linac is part of the injection system and 
booster system, which are theoretically on the project’s critical path. The schedule 
was revised through the PCR process to reflect changes from PCR 08-008. 

Recommendation 12: Review activities associated with PCR 08-008 on the 
schedule to ensure they match how the work will proceed. 

Table 2-10 shows the schedule components of WBS 1.03.03.01 and our evalua-
tion. 

Table 2-10. WBS 1.03.03.01 Schedule Evaluation 

WBS subelement  CD-2a  CD-3a Basis of duration estimate Assessment  

Front end Linac 
activities 

251 305 Engineering judgment; begins 
10/1/07 in CD-2, but on 10/1/08 for 
CD-3 

Schedule from R&D has not 
been revised to make 
money and time match 

Preliminary design 209  58 Engineering judgment In CD-3 the dollars are here 
for the front-end Linac pro-
curement 

Final design NA 74 Engineering judgment Reasonable 
Detail definition and 
write specification 

NA 52 Engineering judgment Reasonable 

Write specifications 21 — Professional judgment Reasonable 
Prepare solicitation 20  21 Professional judgment Reasonable 
Funding profile 
delays 

NA 130 Trying to force the schedule to fit 
the funding 

Reasonable 

Vendor selection NA 70 Experience Reasonable 
Lead-time and 
oversight  

378 378 18 months—same as equipment 
procure 

This is actually the equip-
ment procurement 

a Estimated duration in days. 

 
Observation: The schedule for WBS 1.03.03.01 does not specify the actual fabri-
cation and ordering of the Linac front end or the Linac. It is worded so that “Pre-
liminary Design” is the ordering of the Linac front end, while “lead-time and 
oversight” covers the period for fabrication of the Linac. 

Recommendation 13: Indicate in the schedule when the equipment is ordered 
and when it is being fabricated. This applies to all pieces of equipment. 
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2.2.4.5   WBS 1.03.07.02 IVU 

2.2.4.5.1   Scope of Work 

Preliminary design for the in-vacuum undulator (IVU) insertion device includes 
optimizing the magnetic array and mechanical structure designs and developing a 
standardized control configuration. The final design will be approved after exten-
sive review by an outside panel of experts in the field. BNL should own all design 
aspects of the device and should proceed to call for tender to multiple vendors. 
Milestones for this WBS element are completion of the preliminary design, com-
pletion of the final design, selection of a vendor, and delivery of the devices. De-
liverables are the preliminary design package, final package, and three IVUs that 
fulfill the specifications. 

2.2.4.5.2   Basis of Cost 

Table 2-11 shows the major cost components of WBS 1.03.07.02 and our evalua-
tion. 

Table 2-11. WBS 1.03.07.02 Cost Evaluation 

WBS subelement  
Estimated  

cost ($) Basis of cost estimate Assessment  

SR IVU—Preliminary 
Design 

773,320 Labor-hour estimate based on IVU design experi-
ence and professional judgment; design contract 
costs based on oral discussions with five firms  

Reasonable 

SR IVU—Design 
Verification 

233,679 Labor-hour estimate based on IVU design experi-
ence and professional judgment 

Reasonable 

SR IVU—Lead-time 7,291,124 IVU quote from Japanese fabricator in 2006—similar 
to NSLS-II design; quote appropriately adjusted to 
include commodity price increases; basis presumes 
room-temperature-operated IVU, although project 
may incorporate cryo-ready feature if money is avail-
able 

Reasonable 

SR IVU—Assembly 
and Testing 
Components 

333,234 Labor-hour estimate based on previous IVU assem-
bly and testing experience and professional judg-
ment; appropriate allowances made for 
miscellaneous measuring equipment, special parts 
manufacture, and invited scientists 

Reasonable 

 
Observation: The cost estimate for WBS 1.03.07.02 IVU is adequately sup-
ported. The estimate is based on appropriate experience from similar projects and 
vendor quotations for the IVU. 

2.2.4.5.3   Basis of Schedule 

Table 2-12 shows the schedule components of WBS 1.03.07.02 and our evalua-
tion. 
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Table 2-12. WBS 1.03.07.02 Schedule Evaluation 

WBS subelement 
(early start and late 

finish) 
Estimated  

duration (days) Basis of duration estimate Assessment  

SR IVU—
Preliminary Design 

770 Resource-loaded, activity-based schedule 
based on durations and labor hours for similar 
IVU work 

Reasonable 

SR IVU—Design 
Verification 

250 Same as above Reasonable 

SR IVU—Lead-time 342 IVU procurement from foreign sources; no 
current U.S. supplier  

Reasonable, although it 
poses some risk (see 
discussion below) 

SR IVU—Assembly 
and Testing 
Components 

40 Resource-loaded, activity-based schedule 
based on durations and labor hours for similar 
IVU work 

Reasonable 

 
Observation: The schedule durations for WBS 1.03.07.02 IVU are adequately 
supported. IVU experience represents the basis for most durations. 

2.2.4.5.4   Strengths and Weaknesses 

Observation: The cost and schedule estimate for the IVUs is well supported 
through vendor quotations and experience. The procurement poses some risk, 
primarily in the lead-time for the magnets. Magnet suppliers are very few, and all 
are foreign. These suppliers typically deal with large orders (such as magnets for 
cars), and the small NSLS-II project order could involve some delay or price esca-
lation. Risk ASD-09 covers the risk associated with this procurement. 

2.2.4.6   WBS 1.05.01.02 CF CONSTRUCTION PHASE MANAGEMENT 

2.2.4.6.1   Scope of Work 

This WBS element has been reorganized since CD-2 to include two different ele-
ments—Project Office Management and Field Office Management—for construc-
tion oversight. In addition, the project team decided to perform construction 
management (CM) with the in-house staff rather than contracting it out. 

WBS 1.05.01.02.01 CF Project Office Construction Management includes con-
struction phase activities by the conventional facilities engineering and adminis-
trative staff, including review of shop drawings and submittals, engineering 
evaluation of work performed in the field, design and resolution of engineering 
changes, contract management, review of contract deliverables, response to re-
quests for information (RFIs), preparation for reviews, preparation of solicita-
tions, bidding, procurement, performance management, and change management. 

WBS 1.05.01.02.02 CF Field Office Construction Management covers 
management of construction phase activities by the field element of the CM team, 
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including construction engineers, field inspectors, the field office document 
manager, and the administrative support staff. Work includes setting up and 
maintaining the field office, oversight and coordination of contractor activity at 
the construction site, inspection of work, implementation of document control 
systems to manage contractor and project correspondence, and implementation of 
quality assurance (QA) measures, including contracts with testing and inspection 
laboratories and services. 

2.2.4.6.2   Basis of Cost 

The original CD-2 estimate assumed four engineers working full time for more 
than 3 years, plus a construction director, two deputy directors, a secretary, and 
some travel each year from FY09 through FY12 then reducing in FY13. The staff-
ing for CM for the project office is straightforward. 

The field office CM cost elements are shown in the cost and schedule as con-
tracted out, but the project team indicated that it was now going to manage CM 
in-house and had hired several people to fulfill that strategy. 

Table 2-13 shows the cost components of WBS 1.05.01.02 and our evaluation. 

Table 2-13. WBS 1.05.01.02 Cost Evaluation  

WBS subelement  CD-2 ($)a  CD-3 ($)a Basis of cost estimate Assessment  

CF Project Office CM 
Four engineers for 36 
months 

2,649,442  Assumption Actually, 4.5 years of 
four engineers  

FY09-13 CF director and 
staff  

3,463,805  Assumed staffing OK 

CF Field Office CM (for-
merly WBS 1.05.03.01 

6,649,766 6,640,833 Subcontract Incorrect 

Total 12,943,013 12,887,700  
a Estimated cost. 

 
Finding: The costs and resources in the schedule still indicate that the $6.6 mil-
lion CM field office work with be subcontracted. This conflicts with the current 
execution plan that reflects the majority of CM being handled in-house. 

Recommendation 14: Update the resources, schedule, and cost estimate de-
tail to show CM by BNL employees with limited subcontractor augmentation. 

Observation: The NSLS project team indicated that the WBS 1.05.01.02 total 
cost was $14,187,002. However, the actual total for CF Construction Phase Man-
agement in the estimate documentation is $12,887,700 as shown above. The De-
sign Phase Management costs of $1,299,302 (WBS 1.05.01.01) should not be 
included. 
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Observation: The basis for the costs was changed as a result of PCR 08-008. 
This could not be tracked in the schedule; a crosswalk was necessary to find the 
changes (see Subsection 2.5.3.1.1). 

Observation: Cost estimate detail (CED) for Activity 1 of CF Construction Phase 
Management indicates that it covers four mechanical engineers for 36 months for 
a total of 28,800 hours. This would either be 2,400 hours a year of work, or, at the 
standard 1,760 hours a year, this would be more than 48 months of work for four 
people. 

Recommendation 15: Change the CED for WBS1.05.01.02.01 to reflect the 
correct period of performance and reconcile it to the schedule. 

2.2.4.6.3   Basis of Schedule 

Table 2-14 shows the schedule of CF Construction Phase Management, which 
begins October 1, 2008, and extends to July 22, 2013, for the field office, and au-
gust 28, 2013, for the project office. The start and finish dates are not tied to a 
construction activity, but rather to calendar dates. 

Table 2-14. WBS 1.05.01.02 Schedule Evaluation 

WBS subelement  
Estimated  

duration (days)a Basis of duration estimate Assessment  

CF construction phase 1,684 Hammock activity in FY09–13 Duration could vary on the 
basis of construction end 

FY09 CF director 251 Week days in a year Reasonable 

FY10 CF director 251 Week days in a year OK 
FY11 CF director 250 Week days in a year OK 
FY12 CF director 249 Week days in a year OK 
FY13 CF director 249 Week days in a year OK 
CF CM 1,202 October FY09 to July FY13 OK 

a Durations based on Schedule CD-3 EIR. 

 
Finding: There are 456–483 days of float on these construction phase manage-
ment activities because there is no successor to the FY13 CF director activity, at 
the end of the hammock, or from anything related to the actual construction. 
There is no logic tie to the start or end of construction. If the project extends past 
August 2013, there is no coverage for the costs or schedule on CM. 

Recommendation 16: Evaluate the 456–483 days of float on these construc-
tion phase management activities and all other instances of excessive float in 
the schedule and use proper logic ties to correct the problems. 
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2.2.4.7   WBS 1.05.03.02 RING BUILDING (CONTRACT) 

Over the last year, the Level 4 WBS elements under WBS 1.05.03 Conventional 
Facility Construction were significantly reorganized to better align them with 
planned subcontracts. This WBS reorganization entailed the consolidation of all 
or most of the following CD-2 WBS elements into the revised WBS 1.05.03.02: 

 1.05.03.02 Improvements to Land 

 1.05.03.03 Operation Center 

 1.05.03.04 Injection Building 

 1.05.03.05 Ring Building 

 1.05.03.06 Injection Building 

 1.05.03.09 Electrical Utilities 

 1.05.03.10 LN2 & GN2 Distribution System. 

We reviewed most of the above CD-2 WBS elements that were consolidated into 
the new WBS 1.05.03.02 in detail as part of the CD-2 EIR. As a result, this 
evaluation only includes 

 evaluation of post-CD-2 changes, 

 review of activities that were completed over the last year, and 

 review of changes in external factors that significantly affect this work. 

2.2.4.7.1   Post-CD-2 Changes 

There were two changes to WBS 1.05.03.02 since CD-2: 

 The height of the storage ring was slightly increased, which increased the 
estimate by $328,955 (PCR 08-10) 

 The ring building was widened, which increased the estimate by 
$6,428,604 (PCR 08-012). 

Table 2-15 shows the cost changes for the Level 6 WBS elements associated with 
these two PCRs. 
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Table 2-15. Ring Building CD-2 to CD-3 Cost Comparison (Burdened Estimates) 

WBS element CD-3 ($) CD-2 ($) Change ($) 

Pentant 1 and Service 
Building (03.01) 

24,298,882 23,001,535  
(1.05.03.06.01) 

1,297,347 

Pentant 2 and Service 
Building (04.01) 

23,372,626 22,046,090 
(1.05.03.06.02) 

1,326,536 

Pentant 3 and Service 
Building (05.01) 

23,501,711 22,166,299  
(1.05.03.06.03) 

1,335,412 

Pentant 4 and Service 
Building (06.01) 

24,687,966 23,342,930  
(1.05.03.06.04) 

1,345,036 

Pentant 5 and Service 
Building (07.01) 

24,742,949 23,455,178 
 (1.05.03.06.05) 

1,287,771 

 
Observation: The above changes are reasonable. 

2.2.4.7.2   Current Status 

Over the last year, the following major activities were completed on WBS 
1.05.03.02 Ring Building (Contract): 

 The ring building conventional facility design was completed and bid 
documents prepared. 

 Two separate ring building independent estimates were developed. 

 A vendor outreach program was executed to increase bidding interest. 

 The ring building RFP was put out to bid in late September; bids are due 
on November 21, 2008. 

 Two small contracts (site clearing and some electrical work) were com-
peted, and the bids came in at less than estimated. 

The dominant project activity is the bidding for the estimated $180 million ring 
building contract. Bids are due in late November 2008. The project team has been 
very concerned by the large construction cost increases over the last year. To get a 
better handle on likely cost escalation rates, the architect-engineering (A-E) and 
CM subcontractors were separately tasked with developing and updating their es-
timates several times in FY08. The last estimate, completed in late September, 
was about $30 million, or 20 percent higher than the baseline (excluding burden 
and escalation). The estimate at completion (EAC) was increased on the basis of 
this last estimate. The project team plans to use contingency if the bids come in 
higher, as suggested by the A-E estimate. Risk event CFD-02 (Ring Building 
Contract)—with cost impacts of $20 million to $80 million and an “unlikely” 
likelihood rating—is the risk that covers the potential for high bids. 
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Observation: Because construction prices have moderated lately, some project 
personnel said that bids may be less than the A-E estimate. This issue should be 
brought to closure shortly when the bids are received in late November. Seven 
well-qualified firms have expressed interest in the RFP. 

Finding: Ten bid options are associated with the RFP. Bid options 1 and 3 are 
actually part of the approved baseline scope. The A-E estimate for these two bid 
options is $2.8 million. A BCP will be needed to remove these items from the ap-
proved baseline scope if these bid options are not exercised. 

Recommendation 17: Review the baseline scope following bid opening for 
the ring building; obtain approval for the adjusted scope if necessary. 

Finding: A maximum $2 million safety incentive clause is included as part of the 
RFP. The baseline estimate does not include any cost for this incentive. 

Recommendation 18: Change the baseline or contingency estimates to ac-
count for the likely cost associated with the ring building safety incentive 
clause. 

Finding: A significant additional cost associated with DOE construction work is 
the need for contractors to comply with numerous QA, safety, contractual, and 
security and site access requirements and deal with closer oversight than on com-
mercial projects. Neither the ring building baseline estimate nor the recently com-
pleted A-E estimate includes separate markups for these factors. The A-E estimate 
does include extra cost for some safety and medical personnel in the General 
Condition section. However, these costs only constitute about $1 million, or 
0.5 percent, of the $180 million estimate. We identified this concern in the CD-2 
EIR report (see CD-2 recommendation B3, which remains open). 

Recommendation 19 (CD-2 Recommendation B3): For all future construc-
tion cost estimates (after the ring building), verify that adequate cost has been 
added for DOE’s more onerous requirements, or include a separate markup for 
these factors. 

Observation: Some bid options appear to be needed for future ring building op-
erations and would typically be included as part of the initial construction (such as 
beamline utilities for the last 40 percent of the ring building). These options ap-
pear to be another scope contingency for the NSLS-II project (see Subsec-
tion 2.1.3.2). The project is not precluded from including any unexercised ring 
building bid options in future work packages as the designs for the accelerator and 
experimental facilities mature. The minimum performance thresholds established 
by the KPPs are low enough such that the project team should be able to adjust 
the scope to meet the KPPs and stay within the performance baseline. Dependent 
on the severity of the adjustments, BCPs may be required at some level. 



 
 

 2-28  

2.2.4.8   WBS 1.05.03.02.06 PENDANT 4 AND SERVICE BUILDING 

We reviewed the Pentant 4 and Service Building (WBS 1.05.03.02.06) in detail in 
the CD-2 EIR cost and schedule review. All changes since CD-2, accomplish-
ments made over the last year, and external factor changes are discussed in the 
above Level 4 evaluation (WBS 1.05.03.02), which covers all the pentants and 
ring building construction activities. 

2.2.4.9   WBS 1.05.03.03 ELECTRICAL SUBSTATION 
AND FEEDER (CONTRACT) 

We reviewed this WBS element in detail during the CD-2 EIR. All the CD-2 rec-
ommendations have been addressed. 

2.2.4.9.1   Post-CD-2 Changes 

The only major post-CD-2 change in the electrical work was the moving of this 
work to different WBS elements during the reorganization of the WBS 1.05.03 
Level 4 WBS. Specifically, the electrical utilities work (CD-2 WBS element 
1.05.03.09) was split into two separate elements (WBS 1.05.03.03 and WBS 
1.05.03.02.13). 

Major Finding: During the reorganization of the Level 4 conventional construc-
tion WBS element, some electrical utilities work and costs (CD-2 WBS element 
1.05.03.09) were placed in the wrong WBS elements. We highlighted this issue to 
the project team during our review for this and several other WBS elements. The 
project team provided corrected versions of the cost baseline estimate to us during 
our on-site visit. 

Recommendation 20: Review all conventional facility baseline estimates 
(1.05.03) for errors that resulted from the reorganization of the Level 4 WBS 
elements. Check to make sure the errors are only due to this reorganization 
and update all associated project documentation for consistency. 

2.2.4.9.2   Current Status 

The electrical substation design and specifications are complete. In early 2009, an 
RFP will be developed and released for bid (pending the continuing resolution). 
The contract award is scheduled for June 2009. 

2.2.4.10   WBS 1.05.03.04 CHILLED WATER PLANT (CONTRACT) 

2.2.4.10.1   Scope of Work 

This WBS element includes the construction of an expansion to the existing BNL 
Central Chilled Water Facility (CCWF) building. This work includes 

 installation of two 1,250-ton capacity chillers for NSLS-II, 
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 expansion of the CCWF by adding five chiller bays, and 

 related mechanical and electrical work, cooling tower cells, and pump 
house modifications. 

The CCWF expansion is cost-shared with BNL and will be a separate contract. 
Items that are part of the NSLS-II scope are both new chillers and two of the five 
bays being constructed. 

2.2.4.10.2   Basis of Cost 

The CCWF estimate is composed of hundreds of individual cost items. Table 2-16 
list the major cost elements from the latest estimate (September 5, 2008). This 
updated estimate is about $397,000, or 5 percent, higher than the unburdened 
$7,800,000 baseline estimate. 

Table 2-16. WBS 1.05.03.04 Cost Evaluation 

WBS subelement  
Estimated  
cost ($) Basis of cost estimate Assessment  

Air Compressor 362,800 Quote from Altas Copco for air compressor and 
installation 

Reasonable 

Cooling Tower Wet Well 
(one) 

109,300 An assembly total used to simplify the estimate, 
which includes everything needed—from exca-
vation to concrete finishing to checkered plate—
to provide a complete wet well 

Reasonable 

Basement Walls (250 lf at 
$807/lf or 140 yd3 at 
$1,440 per yard) 

201,750 An assembly price for basement wall, including 
forms, rebar, concrete, and curing and finishing 

Much higher than 
RSMeans; likely 
includes markups

Structural Steel (1 story) 
(103 tons at $3,430/ton) 

353,290 Database price applied to actual quantity takeoff Reasonable 

Chilled water piping (210 lf 
at $1,009/lf) 

211,890 Database price applied to actual quantity takeoff Reasonable 

Chillers (two 1,250-ton 
chillers) 

1,029,332 Quote from Trane for chillers with installation Reasonable 

Cooling Towers (two 
3,750-ton cooling towers) 

359,342 Quote from Baltimore Air Coil for cooling towers, 
which includes installation 

Reasonable 

24-inch Ductile iron ce-
ment lined MJ Pipe (2,050 
lf at $175/lf 

358,750 Database price applied to actual quantity takeoff Reasonable 

Primary Switchgear (one 
5kV 1200-amp) 

375,600 Database and estimator experience Reasonable 

Unit Substation (2500 
kVA) 

382,500 Database and trade estimator experience Reasonable 

Electrical Support for Me-
chanical System units 
(13,701 ft2 at $36.81/ft2 ) 

504,300 Detailed estimate of individual components: pric-
ing from cost databases and trade estimator 
experience; this estimate was aggregated to 
square foot cost 

Reasonable 
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Table 2-16. WBS 1.05.03.04 Cost Evaluation 

WBS subelement  
Estimated  
cost ($) Basis of cost estimate Assessment  

Control System Allowance 
(13,701 ft2 at $19.34 per 
ft2) 

265,000 Same as above Reasonable 

Switchyard and Incoming 
Primary Lines (one lump 
sum) 

869,800 Database and estimator experience Reasonable 

Subtotal 5,381,664   
Small cost items 6,950,892 Not reviewed None 

Subtotal 12,332,556   
BNL Share –4,136,220   

Total  8,196,556   

 
The above subtotal, total, and BNL share figures include a de-escalation adjust-
ment to bring the cost back to the 2007 baseline dollars. This is reasonable be-
cause it allows comparison of the updated estimate and the baseline. However, 
this updated estimate doesn’t match the total of $13,455,237 in Table 2-4 because 
the site burden and escalation are not included. 

Observation: The practice of periodically updating the cost estimate and the use 
of a specialty engineering firm are good practices. 

Finding: A significant additional cost associated with DOE construction work 
requires the contractor to comply with numerous QA, safety, contractual, and se-
curity and site access requirements and to deal with closer oversight than on com-
mercial jobs. Neither the baseline estimate nor the recently completed A-E 
independent estimates have separate markups for these factors. We cannot ascer-
tain whether these extra costs have been adequately considered; however, the high 
concrete wall unit price suggests some extra cost has been factored in (Table 2-
16). We were also concerned with this issue during our CD-2 EIR (see CD-2 
Recommendation B3). See Subsection 2.2.4.7.2 and Recommendation 19 for the 
recommended corrective action. 

2.2.4.10.3   Basis of Schedule 

We did not perform a detailed review of the schedule for WBS 1.05.03.04 during 
this EIR because of numerous significant errors. 

Major Finding: The WBS 1.05.03.04 Chilled Water Plant schedule has a signifi-
cant number of incorrect activities and has two contract bidding cycles when only 
one is planned. The most significant errors are as follows: 

 Activity CFC8825—the chilled water plant contract awarded on Au-
gust 29, 2008 (2 months ago)—is not planned nor is it part of the work 
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scope. The baseline plan is to award a single contract in summer 2009 and 
start construction shortly afterwards. 

 Many late 2008 and early 2009 construction activities (such as CFC 4680, 
4630, 4670, 6350, and 7050) are incorrect. Construction isn’t planned to 
start until late 2009. 

Recommendation 21: Perform a complete review of the WBS 1.05.03.04 
Chilled Water Plant schedule and correct all errors, eliminate activities that 
are not needed, and review the logic ties with other schedule elements. Also, 
review all other conventional construction activities to check for similar errors 
and correct them as needed. 

Finding: The RLS cost of $10,118,996 is significantly more than the $9,134,000 
baseline estimate. This large delta does not appear to result from the rough ap-
proximation used to estimate site loads and escalation costs. 

Recommendation 22: Review the RLS loading for consistency with the base-
line cost estimate and correct significant variances. 

2.2.4.10.4   Strengths and Weaknesses 

The strengths of the cost and schedule estimates are 

 use of a specialty engineering firm for the design and cost estimating, 

 periodic updating of the cost estimates, and 

 use of detailed take-offs to estimate most construction elements. 

The weaknesses are as follows: 

 The schedule doesn’t reflect how the work will be performed. 

 Whether the extra cost associated with DOE’s more rigorous safety, QA, 
site access and security, and closer oversight has been adequately incorpo-
rated in the cost estimate is uncertain. 

2.2.4.11   WBS 1.05.03.05 CHILLED WATER PIPING (CONTRACT) 

2.2.4.11.1   Scope of Work 

The scope of work for WBS 1.05.03.05 is to install and connect the NSLS-II 
chilled water and compressed air piping systems to the existing BNL CCWF on 
Rochester Street. This installation includes excavation, piping, fittings, and 
branch connection from the central system. The piping design specifies a 24-inch 
supply and return cement-lined ductile iron pipe for the chilled water and 3-inch 
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schedule 40 welded steel with poly vinyl chloride (PVC) wrap for the compressed 
air. 

2.2.4.11.2   Basis of Cost 

Table 2-17 shows the large cost items in the $812,534 (direct cost) chilled water 
piping estimate. 

Table 2-17. WBS 1.05.03.05 Cost Evaluation 

WBS subelement  
Estimated  
cost ($) Basis of cost estimate Assessment  

20-inch chilled water piping (2200 lf 
at $193.60/lf for ductile iron) 

425,920 Cost database Reasonable (pipe size 
has recently increased) 

Excavation of trench and backfilling 
(3,900 yd3 at $20 per yd3 ) 

78,000 Recent projects and estima-
tor’s experience 

Reasonable 

Testing, commissioning, as-builts, 
etc. 

56,250 Estimator’s experience Reasonable 

General condition, overhead, and 
profit (15%) 

105,983 Estimator’s experience Reasonable 

Small items 146,381 Varies Not reviewed 

 
The main reason this small WBS element was selected for a detailed review is to 
investigate why it had been omitted from the cost estimate. Reportedly, this over-
sight resulted from the recent WBS reorganization of the conventional facility es-
timate. During this process, some costs were included in the wrong Level 4 WBS 
elements. 

Major Finding: The Level 4 WBS estimate for the chilled water piping (WBS 
1.05.03.05) was omitted from the estimate provided for this CD-3 review. 

Recommendation 23: Review all conventional facility estimates (WBS 
1.05.03) for errors that resulted from the reorganization of the Level 4 WBS. 
Ensure all errors are due to this reorganization, and update all associated pro-
ject documentation. 

Major Finding: The RLS has no resources for WBS 1.05.03 Chilled Water Pip-
ing. 

Recommendation 24: Check the resource loading on the RLS for significant 
errors. Correct the RLS so that it has the proper resources for all Level 4 and 
lower (as appropriate) WBS elements. 

Observation: The size of the chilled water pipe was recently increased from 20 to 
24 inches on the basis of an updated design. This larger size will increase the es-
timated cost by about $42,000 (unburdened and without escalation). Contingency 
will be used if this increased cost is realized. 
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2.2.4.11.3   Basis of Schedule 

Table 2-18 shows the main schedule activities associated with the chilled water 
piping. 

Table 2-18. WBS 1.05.03.05 Schedule Evaluation 

Activity  
Estimated  

duration (days)
Basis of duration 

estimate Assessment  

CW excavation 20 Estimating experience Reasonable 
CW concrete and 
manholes 

20 Estimating experience Reasonable 

CW piping 40 Estimating experience Reasonable 
Site restoration 20 Estimating experience Reasonable 

 
Observation: All the duration estimates for the main chilled water schedule ac-
tivities are considered reasonable. 

2.2.4.12   WBS 1.05.03.06 LAB OFFICE BUILDINGS (CONTRACT) 

Observation: We reviewed this WBS element in detail during the CD-2 EIR. All 
the CD-2 recommendations have been addressed except for recommendation B3 
(see Appendix B and Subsection 2.2.4.7.2). 

2.2.4.12.1   Changes Since CD-2 

The major post-CD-2 changes for the LOB (WBS 1.05.03.06) are as follows: 

 The final LOB design has been pushed out by about 1½ years to eliminate 
the long break between design completion and start of construction. 

 A few enhancements have been incorporated into the design, such as the 
fire protection system. 

 The LOB cost estimate has been updated to reflect more recent construc-
tion costs and to incorporate the recent design enhancements. This updated 
estimate was used for the EAC. The baseline estimate has not changed. 

2.2.4.12.2   Current Status 

No major activities are occurring in this WBS element since all design work has 
been discontinued. Design activities are expected to restart in 2010. 
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2.2.4.13   WBS 1.06.01.07 BUSINESS OPERATIONS—PRE-OPS 

2.2.4.13.1   Scope of Work 

This WBS element includes the activities associated with the business functions 
of the NSLS-II project for pre-operations. This includes the coordination and 
monitoring of procurement and contract activities, electronic timecards, project 
and activity assignments, property management, personnel forecasting, cost plans, 
and budget submission. It also includes electric power for the accelerators and 
other equipment, but not the facility, after construction but prior to start-up of op-
erations. 

2.2.4.13.2   Basis of Cost 

The cost comprises several elements, including electric power to run the accelera-
tor and beamlines and other equipment in FY12–14, after construction is complete 
and before start-up of operations; budget staff for FY13–14; and contracts staff 
for FY14. No new staff members are being hired for this WBS element, but the 
charge location changes according to the stage of the project. 

Table 2-19 shows the major cost components of WBS 1.06.01.07 and our evalua-
tion. 

Table 2-19. WBS 1.06.01.07 Cost Evaluation 

WBS subelement  
Estimated  
cost ($)a Basis of cost estimate Assessment  

Electric power—FY12 1,972,227 Historical cost of $65/MWh; unbur-
dened cost was $1,684,800 

Current electric rates are 
higher; usage based on 
reduced beam lines 

Electric power—FY13 4,240,080 Same as above ($3.5 million) See above 
Electric power—FY14 3,500,734 Same as above ($2.8 million) See above 
Budgeting—FY13 237,561 880 hours (manager plus full-time ad-

ministrative assistant) 
Reasonable 

Contract 
administration—FY14 

55,950 Half-time administrative assistant Reasonable 

Budgeting—FY14 174,482 1/2 FTE manager; 1/3 FTE administra-
tive assistant, software 

Reasonable 

Totalb 10,181,034  
a From CD-3 RLS. 
b From Level 4 summary table.  

 
Observation: The estimate was based on electric costs of $65 per MWh, per di-
rection of the Plant Engineering organization. During FY08, the actual cost was 
$75 per MWh. However, site personnel have calculated expected usage month by 
month for the start-up of equipment for FY12–14, and the total power cost is ex-
pected to be about $8 million, well below the budgeted cost of $9.75 million. 
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Recommendation 25: Review and evaluate the expected power costs annu-
ally to ensure that the budget still accommodates the escalated power costs 
expected in FY12–14. 

2.2.4.13.3   Basis of Schedule 

Table 2-20 shows a combination of level-of-effort (LOE) activities for budgeting 
and contracts plus the cost of electric power for the accelerators and other equip-
ment that will be operating after construction but before start of operations. This 
period should be FY12 through part of FY14. Contracts was expected to only be 
involved in pre-operations during FY14, and budgeting staff members would 
charge their time elsewhere before FY13 and after FY14. 

Table 2-20. WBS 1.06.01.07 Schedule Evaluation 

Activity  
Estimated  

duration (days) 
Basis of duration 

estimate Assessment  

Power—FY12 249 10/3011–9/28/12 Reasonable 
Budgeting—FY 13 249 10/1/12–9/30/13 Reasonable 
Power—FY13 249 10/1/12–9/30/13 Reasonable 
Contracts—FY14 182 10/1/13–6/23/14 Reasonable, partial year 
Budgeting—FY14 182 10/1/13–6/23/14 Reasonable, partial year 
Power—FY14 182 10/1/13–6/23/14 Reasonable, partial year 

 
2.2.4.14   WBS 1.06.04 SPARES 

2.2.4.14.1   Scope of Work 

Define and procure special process spares to ensure the continuity of operation of 
equipment and facilities. A special process spare meets the following criteria: 

 It is a component in itself, which performs a specific function. 

 Its acquisition value is $1,000 or more, and it is used to replace a similar 
component of a retirement unit. 

 It is vital to the maintenance of continued operation. 

 It requires a long lead-time in manufacture and delivery. 

 The useful life of the operating unit is uncertain. 

Special process spares include the RF cavity, booster main power supply, Kly-
stron, superconducting cavity (SCC), and storage ring magnets. 
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2.2.4.14.2   Basis of Cost 

Table 2-21 shows the major cost components of WBS 1.06.04 and our evaluation. 

Table 2-21. WBS 1.06.04 Cost Evaluation 

WBS subelement  
Estimated  
cost ($) Basis of cost estimate Assessment  

Special process 
spares—FY13 

3,624,000 Rating matrix that ranks all important accelerator 
equipment on the basis of performance impact, poten-
tial schedule delay, and probability of occurrence 

Good support and 
basis of estimate 

Special process 
spares—FY14 

5,510,000 Same as above Good support and 
basis of estimate 

Total 9,134,000  
 

Observation: The cost estimate for WBS 1.06.04 Spares is adequately sup-
ported. 

2.2.4.14.3   Basis of Schedule 

Table 2-22 shows the schedule components of WBS 1.06.04 and our evaluation. 

Table 2-22. WBS 1.06.04 Schedule Evaluation 

Activity  
Estimated  

duration (days) Basis of duration estimate Assessment  

Special process spares—
FY13 

249 Spares purchased throughout fiscal year; fiscal 
year is based on 249 days 

Reasonable 

Special process spares—
FY14 

182 Spares purchased throughout fiscal year until 
June 14, 2014 

Reasonable 

 
Observation: The schedule for WBS 1.06.04 Spares is based on continual pro-
curement during the last 2 fiscal years of the project. This is a reasonable assump-
tion. 

2.2.4.14.4   Strengths and Weaknesses 

Best Practice: The basis for determining and quantifying project spares costs is 
excellent. The project team determines required spares by identifying important 
accelerator equipment and parts associated with each WBS, and then factors in 
the impact on NSLS-II performance if the equipment fails, as well as expected 
schedule delays and lost time, and the probability of failure. This is presented in a 
rating matrix. A subjective cutoff point is then defined, which represents spares 
that need to be procured and those that are not as crucial (such as those off the 
shelf and readily available). 
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2.3   CONSTRUCTION/EXECUTION PLANNING 
2.3.1   Key Review Element Background 

DOE O 413.3A specifies planning for construction and project execution required 
for CD-3 to ensure satisfactory project performance. Planning includes perform-
ing appropriate reviews and managing the interfaces with other site facilities. 

2.3.2   Element Scope of Review 
For this element, we assess the adequacy of construction and project execution 
planning, including 

 reviewing the adequacy of constructability reviews to assess whether con-
struction documents have been reviewed for accuracy, completeness, and 
systems coordination issues; 

 assessing the status of logistics, including the interface with operating fa-
cilities and maintenance organizations, infrastructure interfaces, adequacy 
of lay-down areas, temporary construction facilities, security and badging 
readiness, and other logistical elements; and 

 identifying potential coordination issues, missed details, time delays, po-
tential liability, or intercontractor coordination items. 

We also assess the adequacy of the integrated project team (IPT) and the project’s 
CM organization staffing for construction execution to ensure adequate oversight 
of the work, including safety, performance, and quality. 

2.3.3   Findings/Observations/Recommendations 
As discussed in Subsection 2.1.3, the project is organized into three parts. The 
construction and procurement activities are sequenced as defined in the project 
schedule. Only a portion of the project is completely ready for construction. This 
subsection only discusses the part of the project ready for construction. We pro-
vide findings on the status of the design in Subsection 2.1.3.2. 

Observation: The project team has the appropriate construction plans in place for 
the facilities and equipment ready for procurement. It has conducted construction 
and constructability reviews using appropriate discipline. The procurement plan 
identifies the schedule milestones for equipment and construction activities, logis-
tics, and interfaces. 

The project team has issued interface control documents for managing the 
interfaces between project elements and subprojects. We addressed this interface 
issue in our CD-2 EIR report (Recommendation J1), and we note the significant 
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improvement. Logistics for construction appear to be appropriately planned. 
Interfaces between the site support organizations and the project are handled 
through reviews and signoffs on project document packages. The chilled water 
system is being constructed by the BNL facilities organization as the system is 
shared with the entire site. (See the finding and recommendation regarding 
configuration control of interfaces, Section 2.15.3) 

The project staffing levels and qualifications for the IPT and the project team’s 
CM organization for construction execution appear adequate and appropriate. The 
project team will use a subcontracted CM organization to assist in the CM and 
contractor oversight activities. 

Finding: The project team is using a different approach for controlling internal 
and external interfaces. Internally, it is using formal interface control documents. 
Externally, it is relying on reviews and signoffs to manage and control interfaces. 
This finding includes the remaining action from CD-2 Recommendation J1. 

Recommendation 26 (CD-2 Recommendation J1): Apply the formal inter-
face control process used internally to the external BNL site organization in-
terfaces. 

2.4   FUNDING PROFILE AND BUDGET 
2.4.1   Key Review Element Background 

Every DOE major system project, as defined by DOE O 413.3A and DOE M 
413.3-1, has a congressionally constrained funding authorization. 

2.4.2   Element Scope of Review 
For this element, we review and provide the basis for the funding profile (such as 
the latest project data sheet). We compare the annual budget with the cost re-
quirements and identify any significant disconnects between the performance 
baseline requirements and budget and outyear funding. 

2.4.3   Findings/Observations/Recommendations 
The approved funding profile for the NSLS-II project is detailed in the latest pro-
ject data sheets and is documented in the project’s NSLS-II Programmatic, Tech-
nical, Cost, Schedule, and Risk Assumptions document. These documents show 
that projected annual funding for the NSLS-II project exceeds the total projected 
annual costs in the RLS for the current fiscal year and in outyears (Figure 2-1). 
NSLS-II project funding in FY09 is currently limited by the continuing resolution 
though total funding for FY09 is still expected to match the level shown in the 
NSLS-II project data sheet. 
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Figure 2-1. NSLS-II Funding, Obligations, and Costs 
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Observation: Although NSLS-II annual funding projections in the 07-SC-06 
NSLS-II project data sheets exceed project cost profiles for every fiscal year, lim-
ited funds will be available in FY08–10 to cover contingent events. The current 
funding and cost profiles show that significant additional funds would potentially 
be available for contingent events in the outyears (FY11–15) assuming that the 
current funding profile remains unchanged. 

Table 2-23 shows total funding, costs, and the results of an NSLS-II Monte Carlo 
contingency risk analysis. 

Observation: The Monte Carlo risk analysis results indicate that financial prob-
lems are more likely to arise in FY10 than in any other fiscal year. 

Recommendation 27: On the basis of the identified potential for financial 
problems in FY10, develop options and a plan to mitigate the risk. 

Table 2-23. Total Funding, Costs, and Contingency Risk Analysis 

Title 
Prior 
year FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15 Total 

1.1 PM 0.5 6.6 10.2 9.6 10.4 9.5 3.7 1.2 — 51.7 

1.2 R&D 25.4 19.1 8.6 4.1 3.4 — — — — 60.6 

1.3 ASD 0.1 8.4 28.7 43.2 92.8 51.4 20.4 3.0 — 248.1 
1.4 EFD 0.2 1.5 4.6 4.6 13.5 37.0 10.4 0.9 — 72.5 

1.5 CFD 1.5 13.6 34.4 89.2 68.2 27.1 13.3 0.4 — 247.5 

1.6 Pre-Ops — — — — 0.7 7.6 22.5 19.4 — 50.2 
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Table 2-23. Total Funding, Costs, and Contingency Risk Analysis 

Title 
Prior 
year FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15 Total 

Planned total costs ($ M) 27.7 49.1 86.5 150.7 189.0 132.6 70.2 24.9 0.0 730.7 
Funding guidance ($ M) 30.8 49.7 103.3 164.5 254.4 173.8 81.8 48.7 5.0 912.0 
Amount for contingency ($ M) 0.6 18.2 12.9 68.0 41.1 9.7 25.8 5.0 181.3 

% contingency 21.0 9.0 36.0 31.0 14.0 104.0 — — 
% probability of financial success 92.0 57.0 92.0 95.0 88.0 100.0 — — 

Note: EFD = experimental facilities design; CFD = conventional facilities design. 

 
Observation: NSLS-II acquisition planning for major procurements, such as the 
ring building, properly considers the time phasing of contract obligations and ex-
penditures in a manner consistent with current and outyear projected funding. The 
current funding profile constrains the time phasing of procurement activities for 
several key systems, which creates a procurement plan consistent with the funding 
profile, but also suboptimal. The planned delay of certain procurement actions 
increases the risk of cost growth when contractual payment milestones are ex-
tended to match project funding profiles (for the ring building, for example). 

Observation: Although an MR of $880,000 has been set aside for contractor use, 
this amount is significantly less than the MR normally set aside and funded for 
contractor use on a project of this complexity and value. 

Recommendation 28: Consider setting aside a more typical portion of the 
contingency as MR for use by the contractor to simplify the administrative 
burden on the federal staff. 

Observation: The NSLS-II project team has developed a number of scenarios 
that delineate potential project cost and schedule impacts from the continuing 
resolution. It has also addressed a series of assumptions about overall FY09 pro-
ject funding. The primary factor for FY09 will be whether sufficient funding is 
available to award the ring building contract on schedule. 

Tables 2-24 through 2-27 show the TPC, with the funding and requirements data 
in the formats prescribed in the July 2008 EIR standard operating procedure.  
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Table 2-24. Project Data Sheet Cost Breakdown—Funding Source Specific ($ Million) 

Description FY06a  FY07 FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15 Total 

PED 0 2.3 30.6 27.1 0 0 0 0 0 0 60.0 
Construction 0 0 0 66.0 162.5 252.9 166.1 57.4 26.3 0 731.2 
TEC 0 2.3 30.6 93.1 162.5 252.9 166.1 57.4 26.3 0 791.2 
OPC 5.8 19.6 19.1 8.6 4.1 4.1 7.6 22.5 24.4 5.0 120.8 

TPC 5.8 21.9 49.7 101.7 166.6 257.0 173.7 79.9 50.7 5.0 912.0 
a Includes prior years. 

 
Table 2-25. Project Data Sheet Cost Breakdown of Costs to Date— 

Funding Source Specific ($ Million) 

Description Costs to date (8/2008) Costs to go Total 

PED 27.8 32.2 60.0 
Construction 0 731.2 731.2 
TEC 27.8 763.4 791.2 
OPC 37.8 83.0 120.8 

TPC 65.6 846.4 912.0 

 
Table 2-26. EVMS Breakdown—Funding Source Neutral ($ Million) 

Description FY06a  FY07 FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15 Total 

PMB 5.8 21.9 49.1 83.5 153.7 189.0 132.6 70.2 24.9 0 730.7 
MR 0 0 0.6 0.3 0 0 0 0 0 0 0.9 
Fee/Profit 0 0 0 0 0 0 0 0 0 0 0 
ODC 0 0 0 0 0 0 0 0 0 0 0 
Contingency 0 0 0 17.9 12.9 68.0 41.1 9.7 25.8 5.0 180.4 

PB (TPC) 5.8 21.9 49.7 101.7 166.6 257.0 173.7 79.9 50.7 5.0 912.0 
Note: ODC = other direct costs; PB = performance baseline. 
a Includes prior years. 

 
Table 2-27. EVMS Breakdown of Costs to Date—Funding Source Neutral ($ Million) 

Description Costs to date (8/2008) Costs to go Total 

PMB 65.6 665.1 730.7 

MR 0 0.9 0.9 

Fee/profit 0 0 0 

ODC 0 0 0 

Contingency 0 180.4 180.4 

PB (TPC) 65.6 846.4 912.0 
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2.5   CRITICAL PATH 
2.5.1   Key Review Element Background 

A critical path schedule highlights the most important work activities, the delay of 
one or more of which will delay the project unless corrective action is taken. It is 
an important tool for project management. 

2.5.2   Element Scope of Review 
For this element, if scope and schedule changes have occurred since CD-2, we 

 assess the RLS relative to the critical path and identify whether the critical 
path reflects an integrated schedule and whether schedule durations are 
reasonable; 

 provide the duration between the critical path completion date and the pro-
ject completion date (CD-4) and assess whether the schedule contingency 
(float) is reasonable for this type of project, 

 determine whether a clearly defined critical path leads to submission of 
the CD-4 request, and 

 assess the critical path schedule for LOE activities. 

We also verify that “near-critical paths” are clearly identified. 

2.5.3   Findings/Observations/Recommendations 

2.5.3.1   CRITICAL PATH 

The critical path for a project typically comprises activities that have zero total 
float. However, for this project, the NSLS-II project team has identified the criti-
cal path by those activities with a negative 1-day float. This project has two paral-
lel critical paths, one which runs through CF construction and the ring building 
and the other through accelerator systems and booster ring design, fabrication, 
and installation. The critical path then moves to installation testing in Pentant 4 
and booster commissioning. This is essentially the same critical path as shown at 
CD-2. The durations of the activities on the critical path appear reasonable, and 
the flow of the critical path is realistic. After 250 days of built-in schedule float, 
the path ends with CD-4 on June 26, 2015. However, the entire schedule is not 
connected by logic ties. 

There are several periods of scheduled float, totaling more than 18 months, built 
into the critical path, which allow more than sufficient schedule contingency. This 
assumes that the construction, equipment procurements, and commissioning 
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activities stay on schedule. There is 1 year of schedule contingency between the 
expected early finish of the project, June 25, 2014, and the CD-4 Approve Project 
Completion milestone of June 25, 2015. 

There are two near-critical path schedules identified for this project. Near-critical 
path number 2 consists of the cryogenics system and booster ring installation and 
testing and assembly and testing of the damping wiggler, with 18 days of float. 
Near-critical path number 3 consists of activities that have 23 days of float and are 
primarily the booster system and IVU design, purchase, and assembly. 

Table 2-28 shows future milestones on the critical path. 

Table 2-28. Future Schedule Milestones 

Scheduled date Description and activity ID 

Feb.10, 2009 CD-3, Approval to Start Construction 
May 20, 2013 Start booster commissioning 
Aug.19, 2013 Conventional facilities construction complete 
Oct. 25, 2013 Start accelerator commissioning 
June 25, 2014 NSLS-II project early completion 
June 25, 2015 CD-4, Approve Project Completion 
  
Observation: The near-critical path is calculated using specific coding in the Pri-
mavera schedule. This technique forces the critical path to comprise the same ac-
tivities each time the schedule is run. This method can mask the actual critical 
path and changes that occur from month to month. For example, some of the criti-
cal activities have 138 days of float, rather than a zero-day float or near zero. 

Finding: The near-critical path is being calculated using a superimposed coding 
system. 

Recommendation 29: Allow Primavera to calculate the critical path and the 
near-critical paths. 

2.5.3.1.1   Schedule 

The schedule was developed in P6 software and was baselined at CD-2 with a 
data date of October 1, 2007. The independent project review (IPR) and EIR for 
CD-2 were conducted during the same week in October 2007. The CD-2 baseline 
schedule had 2,825 activities, while the CD-3 schedule has 4,232 activities, an 
increase caused by the typical schedule evolution over the course of a project. The 
major WBS Level 2 elements include R&D and Conceptual Design, Accelerator 
Systems, Experimental Programs, Conventional Facilities, and Pre-Operations. 

The P6 schedule contains resources that are time phased and then fed into the 
Cobra system, which calculates burdens and escalation. Thus, although the 
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P6 schedule is an RLS, it is limited to being the schedule baseline and is not the 
cost baseline for the project. The schedule was developed in a bottom-up 
approach, with input from the control account managers (CAMs). There are 39 
CAMs responsible for 249 control accounts. Several schedulers are on staff, and 
each works with several CAMS to develop and update the schedule as necessary. 

Since the CD-2 baseline was finalized, 29 PCRs have been approved—many of 
which led to changes in the RLS and CED. One of the changes moved $15 million 
from FY08 to FY09 due to a funding shortfall, affecting a number of schedule and 
cost elements. In addition to the numerous PCRs, other factors have posed chal-
lenges for the project controls team: 

 The project is undergoing detailed planning for FY09 activities, which 
means the CD-3 schedule provided for review (August 29, 2008) was 
about 6 weeks out of date. The August 29 schedule was used to maintain 
consistency between the IPR in early October 2008 and the EIR in late 
October 2008 while detailed planning continued. The FY09 detailed plan-
ning is expected to be finished by early November 2008. At that point, the 
more detailed information will be incorporated by PCR to finalize the CD-
3 schedule. 

 The project controls team has been focusing major efforts for months to 
complete all the requirements leading to obtaining EVMS certification, 
which was achieved on September 15, 2008. 

 The entire conventional facilities construction schedule was expanded dur-
ing August 2008 to incorporate more detailed construction activities, 
costs, and Construction Specification Institute (CSI) codes. Due to these 
changes and the general state of flux of the schedule at this time, a number 
of issues remain unresolved in the schedule. 

Major Finding: The schedule has the following issues, which adversely impact 
its logic and validity: 

 247 constraints, such as must start or must finish milestones 

 663 open ends, meaning activities that are missing predecessors or succes-
sors 

 Hundreds of activities with more than 250 days of float. This many activi-
ties with more than 1 year of float indicate that logic is not driving the 
schedule. Some of these are LOE activities, but they still must be tied to 
logical predecessors and successors. 

Recommendation 30: Rework the entire schedule to integrate logic into the 
activities. Ensure that predecessors and successors are used to logically tie the 
activities together and that constrained start and finish milestones are used 
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sparingly. Check the total float throughout the schedule to ensure that where it 
is high, there is a logical reason. 

Observation: The schedule has a number of “built-in float” activities to ensure 
the costs and funding profile match, to allow for other contingencies, etc. This is 
generally a good scheduling practice, but must be monitored to be sure the activi-
ties do not drive out future dates inappropriately. 

Recommendation 31: Ensure that the built-in float activities are tracked care-
fully and managed when a PCR changes the schedule and when entering a 
new fiscal year. 

Observation: On a project of this size, many PCRs will affect cost and schedule. 
Remembering which activities have been affected by a PCR is difficult even when 
documented carefully in the PCR and CED. 

Recommendation 32: Recommend identifying the PCR changes by an activ-
ity code in the schedule so they can be easily located. 

Observation: At times, there is a 3-month lag between the PCR proposal and ap-
proval. 

Recommendation 33: Ensure that a policy and practice is in place to provide 
timely resolution to proposed changes, either approval or rejection. 

2.6   HAZARD ANALYSIS/SAFETY 
2.6.1   Key Review Element Background 

For facilities below the Hazard Category (HC)-3 threshold as defined in 10 CFR 
830, Subpart B, a preliminary hazard analysis report is prepared for DOE ap-
proval (field level) at CD-1. At CD-2, a hazard analysis report is prepared for 
DOE approval (field level) by updating the preliminary report on the basis of new 
hazards and design information. The hazard analysis report is updated for CD-3, 
and DOE approval (field level) is obtained. DOE O 420.2B establishes accelera-
tor-specific safety requirements to supplement other applicable safety and health 
requirements for the NSLS-II project.2 

2.6.2   Element Scope of Review 
For this element, we review 

 changes in the construction project safety and health plan for adequacy, 
and 

                                     
2 U.S. Department of Energy, Office of Science, Safety of Accelerator Facilities, DOE O 

420.2B, July 23, 2004. 
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 the hazard analysis report for currency, including 

 reviewing changes to the hazard analysis and safety basis since CD-2 
and assessing whether these changes are reflected in the performance 
baseline scope, cost, and schedule; 

 identifying the functional make-up of the hazard analysis/safety IPT (a 
subset of the NSLS-II project IPT) and assessing the overall staffing 
mix and expertise of the team; and 

 assessing the hazard analysis process, including the use of internal and 
external safety reviews. 

2.6.3   Findings/Observations/recommendations 
Observation: The NSLS-II project team has established a strong environment, 
safety, and health (ESH) program, including 

 a “best-in-class” ESH vision, 

 full integration of ESH into the project, 

 commitment to a strong project integrated safety management system, and 

 340,000 project hours worked to date with no days away, restricted, trans-
ferred (DART) cases or recordable or reportable injuries. 

Observation: The two CD-2 EIR recommendations (L1 and L2, adding the haz-
ard analysis and DOE O 420.2B activities to the NSLS-II project baseline sched-
ule) have been completed. 

Observation: As noted in the CD-2 EIR report, the DOE Office of Health, 
Safety, and Security (HSS) conducted an independent oversight of ESH programs 
at BNL in August and September 2007 and had findings concerning the operating 
NSLS-I facility involving work planning and control processes. We reviewed the 
BNL integrated safety management and safety improvement plan,3 which causally 
analyzes these findings and assigns corrective actions, with action owners and 
target completion dates. The corrective actions are being tracked to completion in 
the DOE Corrective Action Management Program and BNL institutional Assess-
ment Tracking System (ATS). 

Observation: The NSLS-II project ESH activities are contained in the perform-
ance baseline under WBS 1.01.02.01, ESH Management. Budgeted cost for these 
activities is $5.2 million in FY07–14. 

                                     
3 BNL, ISM/Safety Improvement Project Plan, Revision No. 6, August 25, 2008. 
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Observation: We reviewed the NSLS-II project’s ESH documents, which have 
evolved since the CD-2 EIR, including the following: 

 Preliminary Safety Assessment Document (PSAD), approved by DOE Au-
gust 2008, which incorporates and updates the following as needed: 

 Environmental assessment—finding of no significant impact reaf-
firmed 

 As low as reasonably achievable (ALARA) review of the NSLS-II de-
sign 

 ESH risk assessments 

 ESH construction plan for conventional construction of the ring build-
ing 

 Fire protection assessment and fire hazard analysis 

 Vacuum vessel guideline document per 10 CFR 851 

 Storage ring visible light hazards 

 NSLS-II shielding calculations and design parameters 

 Preliminary soil, air, and water activation analysis 

 ESH plan 

 Preliminary ESH Management Plan for Construction of NSLS-II Conven-
tional Facilities, September 2008 

 RFP for the conventional construction of the NSLS-II ring building, which 
includes a safety incentive and model contractor ESH plan. 

These project ESH documents are well written and provide adequate ESH direc-
tion to project and construction personnel. Changes to the hazard analysis and 
safety basis are reflected in the performance baseline scope, cost, and schedule, 
except for the cost of the safety incentive clause in the construction contract for 
the ring building (see below). 

Observation: The NSLS-II PSAD, Appendix 3, Risk Assessments, documents 
the pre-mitigation and post-mitigation risk categories for the 15 hazard types 
identified in the PSAD. The project team is taking appropriate action to mitigate 
all 15 hazard types. Two hazards (construction and material handling) have a 
moderate post-mitigation risk category, while the other 13 hazards are in the low 
or routine post-mitigation risk categories. The NSLS-II hazard assessment process 
is adequate and complies with DOE guidance, including DOE O 420.2B. Internal 
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project safety reviews and ESH design reviews strengthen the hazard analysis 
process. The DOE SC CD-3 IPR team of September/October 2008 commented 
favorably on the project team’s hazard analysis process. 

Observation: The recently issued ring building construction RFP incorporates 
several items designed to enhance the overall safety performance of the winning 
contractor, including the 

 contractor safety record and program, with evaluation criteria, 

 major subcontractor safety and performance record, with evaluation crite-
ria, 

 Brookhaven Science Associates (BSA) model ESH plan, and 

 safety incentive. 

The RFP, Section 5.0, says the contractor safety record and program is a major 
factor (the only area listed as major) in the evaluation of the offeror’s capabilities. 

The contractor safety incentive is based on three factors: 

 Accident/injury rates 

 Serious violation of Occupational Safety and Health Administration 
(OSHA) requirements 

 Responsiveness to less serious OSHA violations. 

The maximum value of this safety incentive is $2 million over the term of the ring 
building construction contract. Because of the stringent criteria involved, the pro-
ject team anticipates a reasonable award of approximately $1 million. 

Finding: The cost of the NSLS-II ring building construction contract safety in-
centive is not included in the performance baseline, and we recommend changing 
the baseline or contingency estimates to account for the likely cost associated with 
the ring building safety incentive clause (Subsection 2.2.4.7 and recommendation 
18). 

Observation: The NSLS-II ring building RFP, Section 11.0, requires the 
construction contractor to provide the services of a full-time health professional 
(registered nurse, licensed practical nurse, or physician’s assistant) when the on-
site workers total 50 or more. The DOE SC CD-3 IPR team commented in 
Conventional Facilities Section 3.2 that the NSLS-II project team should consider 
reducing the required number of construction workers from 50 to 30 for the full-
time health professional. We discussed this comment with the project ESH 
manager and agree that the requirement should remain as currently stated (50) in 
the already issued RFP. The NSLS-II project team can negotiate the specifics of 
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this requirement with the selected ring building construction contractor as 
necessary. 

Observation: The ESH plan will be approved when the general contractor is cho-
sen for the construction of the ring building, so that specific data may be added to 
the plan. Also, the DOE SC CD-3 IPR noted in Section 4.2 of the IPR report that 
the role of the DOE facility representative in construction oversight is not men-
tioned. Section 4.6.3, Brookhaven Site Office Construction Safety Engineer 
(BHSO CSE), has been added to the ESH plan to clarify the BHSO CSE respon-
sibilities and reporting relationships. The ESH plan is well written and should as-
sist in effective management of the NSLS-II conventional facilities construction, 
including safety oversight and implementation of NSLS-II procedures by the con-
struction contractor. 

Observation: The NSLS-II ESH staffing plan is appropriate. The staff will grow 
from five FTEs in FY08 to seven in FY09 to accommodate additional construc-
tion safety engineer and training coordinator support. The current staff is well 
qualified. 

Observation: The NSLS-II project IPT contains the project ESH manager as a 
support member. We reviewed minutes from 14 NSLS-II ESH design reviews that 
indicate appropriate discipline involvement by responsible project personnel. 

2.7   RISK MANAGEMENT 
2.7.1   Key Review Element Background 

DOE O 413.3A states, “Project technical, cost, and schedule risks must be identi-
fied, quantified, and mitigated (as appropriate). Risk mitigation strategies must be 
developed and implemented.”4 Risk management must be analytical, forward-
looking, structured, informative, and continuous. Risk assessments should be per-
formed early and should identify critical technical, performance, schedule, and 
cost risks. Risk mitigation plans should not use contingency as the only mitigation 
strategy. The entire project team should effectively manage risk throughout the 
project life cycle. All stakeholders should participate in the assessment process so 
that an acceptable balance between cost, schedule, performance, and risk is main-
tained. Risk mitigation actions should be tracked using project action tracking 
process. 

2.7.2   Element Scope of Review 
For this element, we 

 identify and assess any substantive changes to the risk and contingency 
management plans or processes since CD-2; 

                                     
4 See Note 1, Chapter 1. 
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 evaluate whether the risk registry appears complete; 

 assess whether all appropriate risk handling and mitigation actions, includ-
ing accepted risks, and residual risks have been incorporated into the per-
formance baseline, including cost and schedule contingency; 

 identify and assess changes to the cost and schedule contingency that have 
been identified since CD-2, and assess whether the basis of contingency is 
reasonable for this type of project and its associated risks and whether cost 
and schedule contingency, including value/cost associated with schedule 
contingency, remains sufficient for project risks; 

 assess whether the risk assessment and management plan have been up-
dated to appropriately address any risks identified in final design, and 
evaluate the adequacy of the management control process for risk status 
and updating; and 

 assess the MR and contingency drawdown and utilization history for rea-
sonableness and determine whether sufficient contingency remains. 

2.7.3   Findings/Observations/Recommendations 
Risk management is addressed in the revised risk management plan (RMP) for 
NSLS-II (July 2008), an update of the 2007 RMP. It discusses the general ap-
proach the project team uses for risk identification, ranking, assessment, tracking 
and monitoring. The revised RMP is accompanied by a risk registry, which con-
solidates the original 407 risk events into a new listing of 15 DOE and contractor 
risks judged to be of high or medium severity and used to establish project con-
tingency. The risk registry also captures risk events ranked as low for overall 
monitoring purposes. Risks are ranked according to probability and consequence, 
which is used in a matrix to determine whether a risk should be ranked high, me-
dium, or low. The following are our observations and findings related to the RMP. 

Observation: Six of the previous seven risk-related CAP recommendations from 
the CD-2 EIR have been adequately addressed in the revised RMP and register: 

 The risk registry is consolidated from CD-2 (CD-2 Recommendation E7). 

 Programmatic/global risks are included in the registry (CD-2 Recommen-
dation E1). 

 Mitigation actions are appropriately incorporated into the baseline (CD-2 
Recommendations E2 and E4). 

 Contingency is determined using Monte Carlo techniques and calculated 
at the 95 percent confidence level; the new contingency results in a TPC 
less than the performance baseline (CD-2 Recommendation E2). 
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 Contingency use is defined over the project life (CD-2 Recommendation 
E3). 

 MR is now included in the baseline, although the proposed amount is in-
sufficient (see the finding below) (CD-2 Recommendation E6). 

Observation: The risk assessment system (Appendix A in the RMP) continues to 
discuss “additional cost contingency allowance” to be made available at the dis-
cretion of the managers. Contingency is risk based and is not subject to arbitrary 
allowances. 

Recommendation 34: Delete the language in Appendix A of the RMP that re-
fers to additional cost contingency allowances. 

Observation: DOE risks are identified in the risk register. They do not con-
tribute to the overall contingency because they have little cost impact if realized 
or will be handled via a BCP. 

Risk assessment forms are used to describe each risk event, furnishing informa-
tion such as the risk description, probability, impact, overall risk rating, mitigation 
strategies, and risk owner. The following are our observations and findings re-
garding the assessment forms. 

Observation: Multiple risk owners are identified for some risks, which could 
confuse accountability and responsibility. 

Recommendation 35: Identify a single person as the risk owner for each risk. 

Observation: The cost impacts for each risk event are generally shown as a range 
of costs. 

Finding: The basis for cost impacts is not provided on the risk assessment forms. 

Recommendation 36: Provide a basis for the cost impacts on each risk as-
sessment form so how the range of costs is determined is clear. 

Finding: Some of the probabilities, impacts, and risk ratings on the risk assess-
ment forms are misclassified and inconsistent with the definitions provided in the 
RMP. 

Recommendation 37: Ensure the probabilities, impacts, and risk ratings on 
the risk assessment forms are consistent with the corresponding definitions 
provided in the RMP. Correct the risk analysis as needed on the basis of the 
corrected risk ratings. 

The contingency analysis is based on a probabilistic assessment (Monte Carlo 
based) determined at the 95 percent confidence level for both cost and schedule 
contingency. (This represents a change from the deterministic approach used 
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during the CD-2 validation review.) TEC cost contingency is determined to be 
$170.4 million on the basis of an assessment of technical and programmatic risks 
and cost estimate uncertainty. An additional $10 million is allocated to OPC 
contingency. These result in a TPC of $895 million at the 95 percent confidence 
interval, which is within the performance baseline of $912 million. 

Schedule contingency is determined to be 139 working days, which yields a 95 
percent probability to complete the project by November 2014, well ahead of the 
June 2015 CD-4 milestone. 

Our observations and findings related to the contingency analysis are as follows. 

Finding: The overall method for contingency determination appears reasonable, 
although the approach for determining the MR component is lacking. 

Recommendation 38: Develop, implement, and communicate a sound 
method for determining MR costs. 

Finding: The method for determining OPC contingency is unclear. Although $10 
million has been assigned for OPC contingency, the project staff indicates the 
contingency is actually $8.1 million on the basis of cost-estimating uncertainty 
and some low-level risks. Regardless, the RMP, risk registry, and contingency 
analysis do not address either the OPC risks or resultant analytical determination. 
This is a related to a major finding (E5) from the CD-2 EIR that has not been ade-
quately resolved. 

Recommendation 39 (CD-2 Recommendation E5): Describe the approach 
and method for OPC contingency. 

Observation: The project appears to have adequate cost and schedule contin-
gency. Contingency is quantified at the 95 percent confidence level. 

Finding: The risk-based TPC is supportable to a value $17 million less than the 
validated performance baseline; however, there is currently no allowance for the 
cost impacts associated with schedule contingency. This is a repeat of a finding 
(D1) from the CD-2 EIR. 

Recommendation 40 (CD-2 Recommendation D1): Include adequate cost 
contingency for the hotel load associated with schedule contingency. Describe 
the cost basis for hotel load. 

Observation: Significant scope contingency exists beyond risk-based contin-
gency (such as LOBs, some utilities, facility details, experimental facility beam-
line details). 

Finding: Some risk inconsistencies associated with the experimental facilities are 
apparent. The risk analysis shows a low overall ranking but a high uncertainty 
used in outyears for the risk analysis. 
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Recommendation 41: Review the risk assessment for experimental facilities 
to ensure that highly rated risks are appropriately incorporated in the contin-
gency analysis. 

2.8   VALUE MANAGEMENT/ENGINEERING 
2.8.1   Key Review Element Background 

In accordance with guidance of DOE M 413.3-1, Chapter 5, “The value manage-
ment method, (also known as value analysis, value engineering, value planning, 
etc.) is a consideration in all capital asset acquisition process phases.” The value 
management program is used for all facility construction. This is an organized 
effort commonly referred to as the value method standard. The value method 
standard is the systematic application of recognized techniques that identify the 
functions of the product or service, establish the worth of those functions, and 
provide the necessary functions to meet the required performance at the lowest 
overall life-cycle cost. 

2.8.2   Element Scope of Review 
For this element, we assess the application of value management and engineering 
during final design and whether the results have been incorporated into the per-
formance baseline. 

2.8.3   Findings/Observations/Recommendations 
Observation: At CD-2, a document, Value Engineering Study Report, chronicled 
nearly $50 million in potential cost savings resulting from value engineering (VE) 
initiatives applied to the conventional facilities (Table 2-29). 

Table 2-29. Potential VE Savings at CD-2 

Component Savings ($000) 

Architectural 33,302.3 
Structural 3,590.4 
Mechanical 5,260.4 
Electrical 942.7 
General-site 5,738.9 

Total 48,834.7 

 
These savings were attributed to refinements in design and construction. Of these, 
about $11.4 million were actually implemented during Title I, and others were left 
for later refinement. These Title I cost optimization opportunities were identified 
through a formal VE process, led by a certified VE specialist. 
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During Title II, an additional $2.5 million in conventional facilities VE concepts 
identified during Title I were also incorporated, and others were abandoned for 
various reasons, as documented in “Title II Value Engineering Update.” No for-
mal VE studies were conducted during Title II, however. The project team ex-
plained that the conventional facilities advisory committee recommended that a 
formal VE not be done during Title II, but only continued in an informal way. 
This informal process was then used to identify an additional $8.1 million in sav-
ings for conventional facilities during Title II. The grand total of savings attrib-
uted to VE, or VE-like applications, employed in the conventional facilities 
design is therefore estimated at $22 million. 

Observation: We received extensive documentation to substantiate VE-like work 
done within the accelerator facilities design. A summary sheet for this work lists 
about 20 VE initiatives related to accelerator facilities dated from Decem-
ber 4, 2007, to September 22, 2008. These initiatives were not formal VE applica-
tions and were not led by a certified VE specialist. In addition, we received no 
cost estimates associated with these initiatives, so we cannot substantiate whether 
and to what extent these initiatives actually led to reductions in capital or operat-
ing costs for the accelerator facilities. However, embedded VE principles are pre-
sent in the design refinement process. 

In general at CD-3, the objective of a review of the VE process is to determine 
whether value management and engineering have been applied during final design 
and whether the results have been incorporated into the approved performance 
baseline. Because roughly 35 percent of the Title II work remains for the accelera-
tor facilities, the project should consider applying a formal VE process, including 
development of capital and life-cycle cost savings estimates, to the remaining 
work. 

Finding: A CD-2 EIR recommendation (M1) was, “Consider conducting a formal 
VE study aimed at design simplification and cost savings for the Accelerator Sys-
tems early in the final design phase.” The project response was, “Consideration 
will be given to conducting a formal VE study of accelerator systems early in the 
final design phase.” This CD-2 recommendation therefore remains as it was made 
at CD-2, and the earlier open recommendation is transferred to this current CD-3 
EIR. 

Recommendation 42 (CD-2 Recommendation M1): Conduct a formal VE 
study aimed at design simplification and cost savings for the accelerator sys-
tems in the final design phase. 

Observation: For the experimental facilities, the project team said that VE 
considerations would be given to items ordered in multiple quantities. An 
example cited was that of not requiring lead-lined hutches for all beamlines. An 
additional recommendation of the CD-2 EIR (M2) was, “Consider conducting a 
formal VE study aimed at design simplification and cost savings for the 
experimental facilities early in the final design phase.” To this, the project 
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responded, “Consideration will be given to conducting a formal VE study of 
experimental facilities early in the final design phase.” To date, no formal study 
has been conducted, and the status of the experimental facilities design remains 
essentially as it was at CD-2. The CD-2 recommendation remains as it was at CD-
2 and is transferred to this current CD-3 EIR. 

Recommendation 43 (CD-2 Recommendation M2): Conduct a formal VE 
study aimed at design simplification and cost savings for the experimental fa-
cilities early in the final design phase. 

2.9   ACQUISITION STRATEGY/PLAN 
2.9.1   Key Review Element Background 

DOE O 413.3A and DOE M 413.3-1 require all major system projects to have an 
approved acquisition strategy that provides an overview of federal plans to 
achieve project objectives within specified resource constraints. An acquisition 
strategy also defines the IPT approach that will be used to manage critical project 
functions. 

2.9.2   Element Scope of Review 
For this element, we review the acquisition strategy and plan to determine 
whether they have changed significantly and whether the acquisition approach 
continues to represent the best value to the government. 

2.9.3   Findings/Observations/Recommendations 
The federally generated and approved NSLS-II project acquisition strategy 
(NSLS-II 07-SC-006, May 10, 2007) broadly defines the project’s planned tech-
nical and business approach to meet mission requirements within projected re-
source and funding constraints. 

The acquisition strategy is at a high level. From it, the contractor generated both 
an NSLS-II procurement strategic plan and procurement plan, which detail how 
the NSLS-II project team will execute critical acquisitions to support the techni-
cal, cost, and schedule requirements. Per the procurement plan, all significant 
(more than $100,000 but less than $5 million) NSLS-II procurements will have an 
approved advanced procurement plan (APP). All major (more than $5 million) 
project procurements will also have a DOE-approved acquisition plan (AP). 

Observation: The original NSLS-II acquisition strategy was updated in October 
2007 as part of the CD-2 approval process. It remains consistent with the acquisi-
tion strategy approved for CD-1. At this time, the strategies defined in the acquisi-
tion strategy and those detailed in subordinate NSLS-II project documents vary 
slightly, but no substantive changes have been made to the acquisition strategy. 
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The acquisition approach being taken continues to represent the best value to the 
government. 

Recommendation 44: Update the October 2007 acquisition strategy to reflect 
some of the relatively minor changes in approach that have occurred over 
time. 

Finding: The NSLS-II procurement plan defines information that should be con-
tained in an approved APP or AP. Each APP and AP, when approved, should con-
tain sufficient detail to demonstrate that those responsible for critical 
procurements (such as CAMs and the procurement staff) have addressed key fac-
tors likely to impact the acquisition. At the current time, most existing draft or 
approved APP and AP documents relating to planned FY09 and FY10 procure-
ments only contain a limited amount of information (except for the ring building 
AP). This is a continuation of the CD-2 EIR observation that resulted in Recom-
mendation P2. 

Recommendation 45 (CD-2 Recommendation P2): The existing and draft 
APP and AP need to be revised with appropriate detail. Each APP and AP 
should also identify unique requirements (mandatory “flow down” provi-
sions), risk areas, and mitigation strategies that will be used to address areas 
of risk (foreign sources, limited competition, etc.). 

Observation: Several findings from previous reviews contain recommendations 
in the review tracking reports (such as Review 2008-004, Finding F02, Linac pro-
curement strategy), which could impact the acquisition strategy for a critical pro-
curement if accepted. As part of the APP or AP, it would be prudent to include a 
short discussion of why a tracked recommendation was either rejected or how that 
recommendation was incorporated into the APP or AP strategy if accepted. 

Recommendation 46: In the existing and future APP and AP, consider briefly 
addressing recommendations contained within tracked review findings. 

Observation: In cases where an approved APP or AP is “superseded” because of 
a change in the acquisition strategy—such as the Storage Ring Vacuum Chamber 
(APP 20) superseded by multiple APPs (51, 52, and 53)—neither the NSLS-II 
procurement tracking documents nor the AP or APP provide any type of “paper 
trail” (“cancelled,” “superseded by,” “supersedes,” etc.). 

Finding: CD-2 CAP Recommendation D2 addressed the fact that while some 
procurement related milestones had been loaded into Primavera, other critical 
procurement milestones still needed to be loaded. Although this finding has been 
closed by the contractor, these actions are not complete and it remains open from 
an OECM perspective. Correct interlinks between crucial acquisition milestones 
and related WBS work elements are needed to identify and track procurement re-
lated variance that could impact critical (or near-critical) path activities. 
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Recommendation 47 (CD-2 Recommendation D2): Load and track signifi-
cant and major procurement milestones in Primavera, just as with any other 
WBS element, to assess variances and potential impact on other critical (or 
near-critical) path activities. 

2.10   PROJECT EXECUTION 
2.10.1   Key Review Element Background 

The evaluation of project execution entails determining the factors that bear upon 
whether the contractor can execute the required work to the proposed baseline. 
This may include assessing recent performance, sampling the management sys-
tems employed, assessing the adequacy of the DOE cost and schedule contin-
gency, assessing the appropriateness of the project’s scope definition—including 
KPPs—that define successful completion of the project, and assessing the level of 
confidence in the management structure and the individuals assigned to the or-
ganization. 

2.10.2   Element Scope of Review 
For this element, we do the following: 

 Review any updates to the PEP since CD-2 and determine whether the 
project is being managed and executed in accordance with it. It should be 
updated as required to properly manage the project. The PEP may reflect 
changes as a result of final design if they affect how the project will be 
managed. The PEP should be consistent with the other project documents. 

 Identify and assess whether any new Government Accountability Office, 
inspector general, or other oversight body reports are available since CD-2 
and determine whether issues or concerns are adequately addressed. Simi-
larly, identify and assess relevant congressional language in authorization 
and appropriation bills. 

2.10.3   Findings/Observations/Recommendations 
Observation: Strategies for execution of the project have changed somewhat 
since CD-2. The PEP has been accordingly revised since CD-2 and reflects the 
current execution concepts. 

Observation: CM (formerly planned as a subcontracted service) will now be self-
performed. A strong CM team has been hired and is in place. Limited CM aug-
mentation will continue to be provided through a subcontract. 

Observation: The CD-2 EIR reported that the WBS definitions were deficient 
because insufficient quantitative measures were included. The definitions are now 
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expanded to include quantitative measures, which provide an adequate scope de-
scription for the project. The WBS and dictionary are included in the PEP and, as 
such, are under configuration control. 

Observation: The EVMS was certified in September 2008 and earned value re-
ports are being provided (see Section 2.11). 

Observation: The BSA project team is fully staffed except for some group leader 
positions in the Experimental Facilities Division. This is not problematic because 
the design of the experimental facilities remains largely incomplete, and plans are 
to add the group leaders consistent with the schedule for completing the design. 

Observation: The BATs, which are actively engaged, are from the science com-
munity and formed by submitting letters of interest (LOIs) to help refine the sci-
entific mission and technical requirements for each beamline. Each selected BAT 
will represent a particular user community with extensive scientific and technical 
experience in designing, constructing, and operating synchrotron beamlines or 
instrumentation and conducting experiments. Each BAT reports to the Experi-
mental Facilities Division director and meets every six months, advising the Ex-
perimental Facilities Division during design, construction, commissioning, and 
early operations. Input from the BATs should prove invaluable in completing the 
experimental facilities design. 

The project team indicates that it is proceeding with early site preparation using 
FY09 construction funds in advance of CD-3. This strategy has been approved 
through an SC-approved memorandum citing authority granted in the approved 
PEP as part of a strategy of tailoring the Critical Decision process. However, the 
approval chain is circular in that the PEP was also approved by SC using dele-
gated authority granted in the CD-1 approval memorandum. The PEP provided at 
the CD-2 EIR and the revised PEP provided for the CD-3 EIR both contain this 
tailoring strategy. The PEP provided for our review at CD-2 had the Deputy Sec-
retary’s signature block but was unsigned. In the PEP signed after the CD-2 EIR, 
the Deputy Secretary’s signature block was deleted and the PEP was signed by 
the Under Secretary for Science. The PEP provided for this review again includes 
the Deputy Secretary signature block, but again it is not signed. 

The meeting minutes from the December 11, 2007, ESAAB signed by the Deputy 
Secretary document the meeting discussions. One item discussed was an SC pro-
posal to delegate CD-3 approval authority to SC. This proposal was disapproved 
and withdrawn by SC. The ESAAB made it clear that the delegation of CD-3 ap-
proval authority was not granted. The discussions do not mention long lead pro-
curement in advance of CD-3. 
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DOE 413.3A allows long lead construction activities, primarily for equipment 
purchase, but does so with a requirement for a phased or segmented CD-3. The 
order further states: 

The need to phase or segment CD-3 should not be confused with minor, 
early activities that are necessary and generally performed prior to CD-3. 
Activities such as site characterization, limited access, safety, and secu-
rity issues (i.e. fences) are often necessary prior to CD-3. 

Although the project team’s plan for environmental sampling appears to fall under 
the DOE O 413.3A definition of minor early activities, other planned site prepara-
tion activities—including the clearing of trees, isolating and rerouting of utilities, 
and closure of monitoring wells—are typical construction activities, which should 
not occur until after some form of CD-3 is approved. The CD-2 approval memo-
randum clearly retains CD-3 approval at the Deputy Secretary level. 

Finding: An SC signature approving the PEP is insufficient authority to tailor 
DOE O 413.3A requirements to approve a construction start prior to CD-3. 

Recommendation 48: Clarify the extent of the delegated approval author-
ity to sign the PEP with regard to changing policies included in DOE di-
rectives. Review this issue in detail at the CD-3 ESAAB and include the 
specific terms of the tailoring strategy being used by SC in the CD-3 ap-
proval memorandum to be signed by the Deputy Secretary. 

Finding: We received evidence confirming that the federal project director (FPD) 
is now certified at Level 3. At CD-2, the FPD was not certified at any level, and 
the EIR report included a finding with a recommendation (Q1) for the project 
team to develop a plan or strategy for either meeting the requirements of DOE O 
361.1A5 to provide a Level 4 certified FPD or to obtain a waiver from this re-
quirement. 

This recommendation has remained open. The current project strategy is to con-
tinue with the FPD certified at Level 3, who will work to fulfill the requirements 
for Level 4. This strategy is documented in the PEP, which is planned to be for-
warded to HQ for approval. HQ approval of the PEP is intended to indicate ap-
proval of this strategy. PEP approval was delegated to SC in the CD-1 approval 
memorandum. This FPD certification strategy does not meet the requirements of 
DOE O 413.3A or DOE O 361.1B, which require an FPD certified at Level 4 for 
a project of this size. Provisions in DOE O 361.1B allow an OECM waiver for an 
FPD certified at Level 3, but authority to grant this waiver was not delegated to 
SC with the authority to sign the PEP; therefore, an SC signature approving the 
PEP cannot validate this strategy. Until this issue is resolved, CD-2 Recommen-
dation Q1 remains open and will be transferred to the CAP from this review for 
further action and follow-up. 
                                     

5 U.S. Department of Energy, Office of Procurement and Assistance Management, Acquisition 
and Career Management Program, DOE O 361.1B, January 24, 2008. 
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Recommendation 49 (CD-2 Recommendation Q1): Develop a plan or strat-
egy for meeting the requirements of DOE O 361.1B to provide an FPD certi-
fied at Level 4 for this major project acquisition, or obtain a waiver from this 
requirement. Submit the plan as part of CD-3 documentation for SAE ap-
proval. 

2.11   PROJECT CONTROLS/EARNED VALUE 
MANAGEMENT SYSTEM 

2.11.1   Key Review Element Background 
In accordance with the requirements of DOE M 413.3-1, “For projects with a total 
projected cost greater than $20 million, the performance management system 
shall be an EVMS that is certified as compliant with ANSI/EIA-748.” In addition, 
DOE M 413.3-1 requires, “starting at Critical Decision-2, project performance 
shall be reported monthly using PARS”. Finally, DOE M 413.3-1 requires, “every 
project shall have a functioning performance management system, no later than 
final Performance Baseline approval.” 

2.11.2   Element Scope of Review 
For this element, we do the following: 

 Assess the status of the contractor’s project control system, including the 
EVMS relative to the requirements of the contract and DOE O 413.3A. 

 Assess whether project control systems and reports are being used to re-
port project performance, whether the data are being analyzed by the pro-
ject IPT and contractor management, and whether management action is 
taking place as an outcome of the analysis function. 

 Evaluate the control process whereby projects incorporate formal changes, 
conduct internal replanning, and adjust present and future information to 
accommodate changes. Determine whether changes, including acceptable 
retroactive changes (correcting errors, routine accounting adjustments, or 
improving accuracy of the performance measurement data), are docu-
mented, justified, and explained. 

 Assess whether a surveillance system is in place to maintain the system for 
continued compliance with the American National Standards Insti-
tute/Electronic Industry Alliance EVMS standard (ANSI/EIA-748). 
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2.11.3   Findings/Observations/Recommendations 
Observation: BSA has developed an effective EVMS, which the NSLS-II project 
team has implemented: 

 The BSA EVMS was certified as compliant with ANSI/EIA-748-A by 
DOE on September 15, 2008. 

 The NSLS-II project team uses the certified EVMS system. 

 A surveillance program to ensure continued compliance is in place. 

 The NSLS-II project controls staff and CAMs are knowledgeable and 
competent. 

The EVMS uses commercial off-the-shelf software: Primavera’s Version 6 
scheduling tool, Deltek’s Cobra cost processing, and PeopleSoft’s accounting sys-
tem. A web-based system is used for estimating and as a project reporting data-
base. 

2.11.3.1.1   EVMS Reporting 

A monthly project progress report gives the BNL project director’s overall as-
sessment, technical status, procurement activities, recent accomplishments, and 
total project-level EVMS information. 

Finding: The monthly project progress reports do not contain sufficient EVMS 
information to show project performance and identify problems. The following 
information, required by the PEP, is not included: 

 Format 1, 2, and 3 cost performance reports 

 Progress performance charts, including cost performance index (CPI) and 
schedule performance index (SPI), and earned value data at Level 2 WBS 
(only Level 1 data are included) 

 Cost and schedule variance analyses at WBS Level 2 (the analysis is to be 
discussed at Level 3) 

 Descriptions of proposed corrective actions for red or yellow variances. 

Reporting this information, which is required by the NSLS-II PEP, will show pro-
ject performance and identify problems. 

Recommendation 50: Include all EVMS information required by the PEP in 
the monthly project progress reports. 
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Observation: The August 2008 project progress report shows the current period 
CPI incorrectly as 0.54. The correct CPI is 1.54. This was obviously a typo-
graphical error. 

Finding: The PEP does not specify Level 1 variance reporting thresholds. 

Recommendation 51: Specify Level 1 variance reporting thresholds in the 
PEP. 

Observation: The federal IPT has access to online EVMS Level 2 data. In addi-
tion, during the monthly project review meeting, BNL presents and discusses 
EVMS Level 2 data with the federal staff. 

Observation: The NSLS-II federal IPT has access to and utilizes the on-site envi-
ronmental management support service contractor to assist in EVMS analysis. 

Observation: EVMS data show that the overall project was performing satisfac-
torily through August 2008 (Table 2-30). The most significant Level 2 variance 
was the R&D and conceptual design schedule variance, mostly in experimental 
systems R&D, which is not on the project critical path. 

Table 2-30. Cumulative NSLS-II Project Performance through August 2008 

WBS 
Planned 
value $) 

Earned 
value ($) 

Actual cost 
($) 

Schedule 
variance ($) 

Cost 
variance ($) SPI CPI 

1.01 Project 
Management 6,553,405  6,553,405  6,432,258  0  121,147  1.00 1.02 
1.02 R&D and 
Conceptual 
Design 42,407,483  40,043,991  37,832,124  –2,363,492 2,211,867  0.94 1.06 
1.03 
Accelerator 
Systems 7,259,871  7,595,380  5,639,554  335,509  1,955,826  1.05 1.35 
1.04 
Experimental 
Facilities 1,443,052  1,343,004  1,273,052  –100,048 69,952  0.93 1.05 
1.05 
Conventional 
Facilities 14,524,544  15,289,282  14,461,807  764,738  827,475  1.05 1.06 
1.06 Pre-
operations 0  0  0  0  0  — — 

Total project 72,188,355  70,825,062  65,638,795  –1,363,293 5,186,267  0.98 1.08 

 
2.11.3.1.2   EVMS Implementation Review 

We reviewed work packages, planning packages, actual cost collection, earned 
value determinations, EACs, and variance analyses for the following sample 
WBSs: 
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 1.01.03.09 Space and Utilities 

 1.02.02.02 1 nm Spatial Resolution—Multilayer Laue R&D 

 1.02.02.07 Crystal Fabrication 

 1.03.02 Accelerator Physics 

 1.03.04.03.01 Storage Ring Vacuum Chambers 

 1.03.04.05.01 Storage Ring Beam Position Monitor 

 1.03.07.01 Damping Wiggler 

 1.03.08.01 Vacuum Facility 

 1.04.05.04 Undulator Beam Line 4 

 1.05.02.02.01 Title II A/E Design 

 1.05.03.06.02 Lab Office Building 5. 

Observation: The WBSs reviewed have work packages of sufficient detail to ef-
fectively control and measure the work. Work packages were in place for near-
term work. Planning packages were in place to cover work through to project 
completion. 

Observation: The WBSs reviewed have actual costs that appear accurately col-
lected and reported. No actual cost issues were found. 

Observation: Earned values, for areas that are not LOE, are determined by status-
ing activities which roll up to work packages. Work packages roll up to control 
accounts. Each activity is included in the working schedule. The CAM determines 
a percent complete for each activity at least once a month. For activities that are 
longer than 2 or 3 months, percent complete rules for meeting intermediate mile-
stones are used in most cases. Activity resource loads are not loaded into Cobra. 
Therefore, each activity is given an earned value weight proportional to its re-
source load relative to the total work package resource load. The earned value 
weight is used by Cobra, the cost processor, to calculate the earned value for the 
work package. 

Major Finding: Not including activity resource loadings in Cobra has lead to in-
accurate earned value determinations in some instances: 

 If activity resource loadings change, but the relative weightings are not 
changed, earned value will be incorrectly calculated. This was the case for 
WBS 1.03.04.05.01 Storage Ring Beam Position Monitor in August 2008. 
Resource loadings for activities not yet begun were increased by a total of 
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$1.7 million, but the relative weights of the work package activities were 
not changed. Therefore, earned value to date was overstated in the August 
2008 EVMS data by about $114,000. 

 Activities started early before weightings have been assigned may not re-
ceive budgeted cost for work performed (BCWP) credit, as was the case 
for activities started early in WBS 1.03.04.03.01 Storage Ring Vacuum 
Chambers and WBS 1.03.08.01 Vacuum Facility. The earned value under-
statements for these activities in the August 2008 data were about 
$90,000. 

Recommendation 52: Include actual activity resource loadings in Cobra so 
that activity weightings will not be required for earned value determinations. 
Correct the August 2008 overstatement of WBS 1.03.04.05.01 Storage Ring 
Beam Position Monitor and understatement of WBS 1.03.04.03.01 Storage 
Ring Vacuum Chambers and WBS 1.03.08.01 Vacuum Facility earned values 
in the September 2008 EVMS data. 

Observation: From an overall project standpoint, the overstatement and under-
statement of earned value in August 2008 due to activity weighting errors are not 
significant and do not invalidate the overall August 2008 EVMS performance re-
port. 

Observation: The project team informed us that it was already planning to in-
clude activity resource loadings into Cobra and will eliminate the activity weight-
ing method of earned value calculation. This action will reduce future earned 
value calculation errors and simplify earned value determinations. 

Finding: Cumulative earned value for WBS 1.05.02.02.01 Title II A-E Design 
through August 2008 is overstated by $820,000. 

Recommendation 53: Correct the earned value for WBS 1.05.02.02.01 Title 
II A-E Design in the September 2008 EVMS data. 

Deferred design work for the LOBs was mistakenly included in the Title II A-E 
Design earned value. 

Finding: Most of the variance analysis reports (VARs) we sampled do not suffi-
ciently explain variances: 

 The August 2008 VAR for 1.03.08.01 Vacuum Facility explains the 
schedule variance but not the cumulative cost variance. 

 The August 2008 VAR for 1.03.07.01 Damping Wiggler simply states that 
the schedule variance is due to a change in the procurement plan but gives 
no explanation why the procurement plan was changed. 
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 The August 2008 VAR for 1.03.04.05.01 Storage Ring Beam Position 
Monitors simply states variances are due to PCR-08-033 but gives no ex-
planation for the variances. PCR-08-033 documents the bottom-up review 
of the cost and schedule for accelerator systems. This VAR should be spe-
cific as to how that PCR, which results in more resources being applied to 
various accelerator WBSs, affects the Storage Ring Beam Position Moni-
tors WBS. 

 The August 2008 VAR for 1.03.04.03.01 Storage Ring Vacuum Chambers 
explains the cost variance (higher than planned weld development costs) 
but does not explain the schedule variance. 

Recommendation 54: Improve the narrative explanations of variances in the 
VARs. 

2.11.3.1.3   Estimates at Completion 

Observation: EACs are done in accordance with the site procedures, which are in 
accordance with ANSI/EIA-748-A. A comprehensive bottom-up EAC was com-
pleted in August 2008. Monthly EACs are updated and reported in the cost per-
formance reports, along with variances at completion (VACs) based on trends and 
other information known by the CAMs that may affect the EAC. 

2.11.3.1.4   Change Control 

Observation: Baseline changes are controlled by the PCR process in accordance 
with the project configuration management plan. One project change control 
process is used for technical and design, cost, and schedule change control. We 
reviewed the PCRs, and the changes are adequately justified and documented. 
Impacts of changes are appropriately determined at the WBS level. 

2.12   INTEGRATED PROJECT TEAM 
2.12.1   Key Review Element Background 

As defined in DOE O 413.3A, a project requirement is to 

Establish and charter an Integrated Project Team. An Integrated Project 
Team, led by the Federal Project Director, is a multidisciplinary team, 
which includes safety expertise. The Charter includes membership, roles 
and responsibilities, decision making authority and operating guidance. 
The Charter may be included in the Project Execution Plan. 

An IPT is an essential element of the acquisition process and should be employed 
during all phases of a project’s life cycle. The IPT is a team of professionals rep-
resenting diverse disciplines with the specific knowledge, skills, and abilities nec-
essary to support the successful execution of a project. Project directors, project 
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managers, contracting officers, safety and quality assurance personnel, legal spe-
cialists, and technicians typically constitute IPT membership. Members of an IPT 
can be DOE federal staff members or contractor employees. Membership, which 
can be full or part time, should change as the project progresses through various 
stages. The FPD charters and leads the IPT. 

2.12.2   Element Scope of Review 
For this element, we 

 assess whether the project and CM teams can successfully execute the pro-
ject; 

 review the IPT charter to determine whether all appropriate disciplines are 
included and listed by name; 

 confirm that the FPD is certified to manage this project; 

 assess federal and contractor project and CM staffing in terms of number 
of personnel, skill set, effectiveness, quality, organizational structure, divi-
sion of roles and responsibilities, and processes for assigning work and 
measuring performance (differentiating between full- and part-time IPT 
members); and 

 assess the span of control (in terms of supervisory responsibility and man-
agement of dollars and project issues) of key project management person-
nel, including the FPD, to determine whether they can successfully 
perform their duties. 

2.12.3   Findings/Observations/Recommendations 
Observation: The IPT charter, formerly a standalone document, is now included 
as a section of the PEP. The current IPT charter adequately describes the roles and 
responsibilities of the core and executive members. Approval of the IPT charter is 
implied by HQ approval of the parent PEP, a general practice in recent SC pro-
jects. At an earlier stage of the project, this practice would be deemed not to pro-
vide sufficient management focus on the IPT makeup, nor offer a “buy-in” 
signature page (similar to that found in a memorandum of agreement) for the core 
members to indicate their understanding and acceptance of IPT duties. However, 
at this mature stage of the project, the IPT appears to be functioning well, and du-
ties and expectations are well understood and executed. 

Observation: At CD-2, we provided a recommendation (Q3), “Consider estab-
lishing a tracking system for action items from weekly IPT meetings, with due 
dates and description of how the item is resolved or closed.” The project re-
sponded, “A tracking system for action items from weekly IPT meetings, with due 
dates and descriptions of how items are resolved and closed will be imple-
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mented.” This was left open, pending a follow-up assessment of the project’s ac-
tual implementation of the tracking system. The process is satisfactory, and the 
recommendation may be considered closed. 

Observation: The core IPT, including BSA personnel, meets weekly. It is sup-
ported by an executive committee, and matrixed site support is available and 
called upon, as needed. 

Observation: The IPT holds monthly project performance reviews, which gener-
ate minutes and action items. 

Observation: Although the full-time federal staff of three people seems minimal 
for such a large project, adequate matrix support is available as needed from 
BHSO. Inattention of the federal staff does not appear to be a concern. 

2.13   SAFEGUARDS AND SECURITY 
2.13.1   Key Review Element Background 

For the NSLS-II project, safeguards and security (S&S) refer to an integrated sys-
tem of activities, systems, programs, facilities, and policies for the protection of 
classified information or matter, unclassified control information, and DOE and 
contractor facilities, property, and equipment. S&S requirements must be identi-
fied at the earliest project phase. DOE Policy (P) 470.1 requires that S&S man-
agement systems be used to systematically integrate security into management 
and work practices at all work levels.6 The security vulnerability assessment re-
port, prepared in CD-1 and updated in subsequent CDs, describes the methods 
used in vulnerability analyses, sets forth supporting information, provides the re-
sults of vulnerability analyses and risk assessments, and establishes risk ratings. A 
security plan is developed and submitted to DOE for approval. 

2.13.2   Element Scope of Review 
For this element, we assess whether a preliminary security vulnerability assess-
ment report as defined in DOE M 470.4-1 has been updated as required by DOE 
O 413.3A.7 

2.13.3   Findings/Observations/Recommendations 
Observation: During our CD-2 EIR, we did not review S&S because it was not 
included in the OECM EIR SOP at that time. The S&S area was added by the 
OECM July 2008 EIR SOP. 
                                     

6 DOE, Office of Security and Emergency Operations, Integrated Safeguards and Security 
Management (ISSM) Policy, DOE P 470.1, May 8, 2001. 

7 DOE, Office of Security and Safety Performance Assurance, Safeguards and Security Pro-
gram Planning and Management, DOE M 470.4-1, March 7, 2006. 
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Observation: DOE-SC, Chicago Office, conducted an S&S survey of BNL in 
September 2007 and made six findings. One was corrected on the spot, and the 
remaining five have been closed. The next Chicago Office survey is scheduled for 
September 2009. 

Observation: The BNL Laboratory Protection Division (LPD) has partnered with 
the NSLS-II project since the project’s inception to design in security functions. 
LPD security recommendations were provided as part of the Title II design re-
views and incorporated or resolved by the NSLS-II project. 

Observation: Entry to restricted areas of the NSLS-II project facility will be con-
trolled by a card access system. The estimated cost of $142,000 for this equip-
ment is included in WBS 1.05.03.02.03.16 (Pentant 1), WBS 1.05.03.02.04.16 
(Pentant 2), WBS 1.05.03.02.05.16 (Pentant 3), WBS 1.05.03.02.06.16 (Pen-
tant 4), and WBS 1.05.03.02.07.16 (Pentant 5). 

Observation: As noted in DOE M 470.4-1, Attachment 2, Contractor Require-
ments Document, Part 1, Section A, a site safeguards and security plan (SSSP) is 
not required for BNL, but a site security plan (SSP) is. The Chicago Office ap-
proved the updated BNL SSP in October 2007. 

Observation: We reviewed the BNL S&S risk assessment official use only 
document, Report on an Assessment of Security Risk at the Brookhaven National 
Laboratory, approved by the Chicago Office, which identifies site threats and 
uses a risk matrix to consider threat, vulnerability, and consequences. The NSLS-
II project is included in this report. 

Observation: The Chicago Office commended BNL in July 2008 for a high level 
of success in implementing Homeland Security Presidential Directive-12, Policy 
for a Common Identification Standard for Federal Employees and Contractors. 
This policy requires secure and reliable forms of identification for personnel en-
tering the site. 

Observation: BNL LPD and the NSLS-II project team are planning security and 
efficiency initiatives for the upcoming NSLS-II ring building construction site, 
including 

 considering a new badging and training building at the BNL main gate to 
process approximately 300 construction workers (personnel now have to 
enter the BNL site to accomplish required training and badging), 

 security force escorted “concrete truck convoys” from the BNL gate to the 
ring building site, 

 a fenced ring building site with website camera surveillance, and 

 periodic checks by the BNL security force. 
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Finding: The NSLS-II project and BNL are considering sharing the approximate 
$300,000 cost of the proposed badging and training building at the BNL main 
gate, which will be used to process construction workers. This potential cost to 
the NSLS-II project is not currently identified in the project baseline. 

Recommendation 55: Incorporate the NSLS-II project share of the projected 
badging and training building at the BNL main gate into the project baseline. 

2.14   CONTRACT MANAGEMENT 
2.14.1   Key Review Element Background 

The objective of contract management activities within a major system project 
such as NSLS-II is to monitor and take proactive actions to ensure that the man-
agement and operating (M&O) contractor (federal oversight) and the subcontrac-
tors selected by the M&O contractor (M&O oversight) fully comply with mission 
and contractual requirements. Effective contract management is a dynamic proc-
ess that requires the participation of the entire IPT. 

2.14.2   Element Scope of Review 
For this element, we assessed the following: 

 The current contract, including cost, schedule, and work scope relative to 
the baseline at CD-3, identifying any potential contract and project inte-
gration issues, including 

 whether the terms of the current contract support the project as cur-
rently planned and identifying any gaps between the current contract 
and planned performance baseline, and 

 the effectiveness of integrated change control and the use of change 
control boards 

 Any planned contract modifications and requests for equitable adjustments 
relative to the performance baseline at CD-3 

 The adequacy and qualifications of the procurement organization 

 Project plans to self-perform construction and operations readiness rather 
than subcontracting that work 

 Draft documents to be provided to the services (such as construction) and 
product (such as purchased materials and equipment) subcontractors, in-
cluding submittal of documents by the subcontractors required before no-
tice to proceed (such as design requirements, EVMS, and systems testing 
and turnover requirements). 
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2.14.3   Findings/Observations/Recommendations 
Observation: We noted no gaps between the current BSA M&O contract for the 
operation of BNL and NSLS-II planned performance baseline at CD-3. The cur-
rent M&O contract includes a performance evaluation and measurement plan 
(PEMP) to incentivize contractor performance in areas related to the NSLS-II pro-
ject. Further, BHSO and the M&O contractor appear resolved to proactively ad-
dress issues. 

Observation: No modifications of the prime M&O contract or requests for equi-
table adjustment (REA) relating to issues associated with the NSLS-II project are 
currently pending between BSA and DOE. 

Observation: Current change control processes internal to the NSLS-II project 
(such as document controls) seem to be functioning properly. Change control 
boards, which are the joint responsibility of the BHSO and BNL NSLS-II project 
staff, as members of the IPT, also seem to be functioning as intended. 

Observation: The BNL Procurement and Property Management (PPM) and the 
NSLS-II project have signed a memorandum of understanding that defines the 
dedicated, matrixed procurement support organization already created within the 
NSLS-II project. The procurement staff assigned to support the NSLS-II project is 
experienced, and the level of manning seems adequate at present. Given the level 
of procurement activity projected for FY11, increased manning or augmented 
support from the main PPM organization may be needed during periods of peak 
procurement activity. 

Observation: Documents provided to the contractors protect the government’s 
rights and, for the most part, are performance based and reflect a best value ap-
proach to acquisitions. The majority of project acquisitions are planned as firm, 
fixed-price contracts, consistent with the risk factors, which limit potential project 
vulnerability to increased costs once contracts are awarded. 

Observation: Acquisition-related documents associated with the ring building 
procurement were well done and represent a best value approach. Appropriate fol-
low-down provisions, for items such as an EVMS, were contained in the RFP and 
the model contract. Two options (Number 1 and Number 3) in the RFP are actu-
ally part of the project’s current baseline scope. If those options are not invoked at 
contract award, a BCP will need to be generated to reduce the baseline project 
scope (see Subsection 2.2.4.7.2). One of the options is for bypass corridors, a rec-
ommendation of the review committee. No funding other than contingency is 
identified to pay for the safety incentive that will be part of the contract (see Sub-
section 2.6.3). 

Observation: By the current schedule, contractor proposals for ring building con-
struction will expire on February 21, 2009, which is before the planning date for 
expiration of the continuing resolution. This issue is being actively worked with 
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DOE. Should the situation develop that prevents award using the bids from the 
current round of bidding, the project baseline will likely be in jeopardy and re-
quire consideration of a BCP. 

2.15   START-UP PLANNING AND OPERATIONS 
READINESS 

2.15.1   Key Review Element Background 
DOE O 413.3A and DOE M 413.3-1 provide requirements and guidance for start-
up planning and operational readiness to ensure the production facility meets ac-
ceptance criteria. Provisions for start-up testing should be made with sufficient 
basis for incorporation in the technical, cost, and schedule performance baseline 
(CD-2) and then updated for CD-3. 

2.15.2   Element Scope of Review 
For this element, we assess the project’s approach to accomplishing the start-up 
and operations readiness test plan, which will not be available at CD-3, including 
whether 

 it is reasonable to expect the approach under consideration by the project 
to achieve an acceptable start-up plan and operations readiness as ad-
dressed in the PEP and available for use as identified in the integrated 
master schedule; 

 projected cost, time, and resource estimates are reasonable to accomplish 
the required start-up activities and have been included in the performance 
baseline; and 

 sufficient cost and schedule contingency has been identified for this activ-
ity. 

2.15.3   Findings/Observations/Recommendations 
Observation: The CD-2 EIR recommendation (N1) has been completed. Start-up 
and commissioning activities in the NSLS-II project schedule involve 96 FTEs 
with related costs of $17.9 million, including conventional facilities commission-
ing; machine physics pre-operations; accelerator pre-operations development, in-
tegrated testing, and commissioning; and integrated testing of six beamlines. 
CAMs have been designated for start-up and commissioning WBS elements. 

Observation: The NSLS-II performance baseline includes a $10 million cost con-
tingency for pre-operations activities. 
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Observation: We reviewed the Start-Up Test Plan (SUTP), Rev. 2, September 
2008, for adequacy. The SUTP was revised to update references and match the 
revised PEP. It is an outline of high-level tasks necessary to prepare the facility 
for operations. The documentation outlined in the SUTP, once fully developed, 
will form the basis for the NSLS-II commissioning plan. Section 4 of the SUTP 
describes the sequence of testing and commissioning activities, including the con-
ventional, accelerator, and experimental facilities. The SUTP is a reasonable ap-
proach to accomplishing the start-up and commissioning activities in the project 
performance baseline. Sufficient cost and schedule contingency is contained in 
the performance baseline for start-up and commissioning activities. 

Observation: The conventional facilities construction contractor will use equip-
ment vendor technical representatives to start up conventional facilities equipment 
and train BNL site operations and maintenance (O&M) personnel. The facility 
systems and documentation will be formally turned over to the site O&M group. 

Observation: Accelerator facilities and equipment will range from turnkey pro-
curements of major subsystems to build-to-print component acquisition and inte-
gration at BNL. 

Observation: Six beamlines will be installed and ready for commissioning as part 
of the NSLS-II project experimental facilities scope. Actual commissioning of the 
beamlines is not part of the project scope. 

Observation: Integration managers have been designated in the NSLS-II project 
organization for conventional facilities, accelerator systems, and experimental fa-
cilities. A transition-to-operations plan is being developed to manage the transi-
tion from construction to an operating facility. 

Finding: No individual has yet been designated as responsible for the overall in-
tegration of NSLS-II project start-up and commissioning activities, as would be 
expected for a major system acquisition project. 

Recommendation 56: As part of the NSLS-II transition-to-operations plan, 
designate an individual responsible for the overall integration of project start-
up and commissioning activities. 

Observation: The NSLS-II project Accelerator Systems Division has held a se-
ries of integration meetings (concerning, for example, cable routing for the stor-
age ring, ratchet wall configuration, injector area drawings, and assessment of 
100 percent Title II conventional facilities documentation) with minutes, action 
items, and signatures of responsible individuals as required. Requirements, speci-
fications, and interface documents are posted on the project SharePoint website 
for project use, but are not currently under configuration control (see Section 
2.16). 

Finding: Important NSLS-II project interface documents are available for project 
team use on a shared website, without formal configuration control. 
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Recommendation 57: Establish formal configuration control over NSLS-II 
project requirements, specifications, and interface documents to ensure that 
integrity of these important documents is maintained. 

2.16   QUALITY CONTROL/ASSURANCE 
2.16.1   Key Review Element Background 

QA begins at project inception and continues through the project’s life cycle. 
Quality affects cost, availability, effectiveness, safety, and performance. The pro-
ject’s application of QA is documented in either the organizational or project-
specific QA program, which addresses 10 basic criteria: program, personnel train-
ing and qualification, quality improvement, documents and records, work proc-
esses, design, procurement, inspection and acceptance, management access, and 
independent assessment. DOE O 414.1C describes the key requirements and ele-
ments of a QA program.8 

2.16.2   Element Scope of Review 
For this element, we review whether the QA/quality control (QC) plan has been 
appropriately updated since CD-2, including the following: 

 Assessing the applicability, completeness, adequacy, and flow-down of 
the project QA program, including software quality assurance (SQA), on 
the basis of DOE Order 414.1C and 10 CFR 830 Subpart A, and reviewing 
the record of QA audits performed on the project and the disposition of the 
audit findings 

 Ensuring the QA/QC plan and implementing procedures address personnel 
training and qualifications, quality improvement programs, document and 
record management, work processes, management and independent as-
sessments, acceptance test planning and implementation, and the process 
for disposition of field changes 

 Assessing QA/QC requirements for construction planning and work proc-
esses 

 Assessing whether QA requirements have been appropriately incorporated 
into the design-to functions and costs, time, and resources are adequately 
estimated and included in the baseline. 

                                     
8 U.S. Department of Energy, Office of Environment, Safety and Health, Quality Assurance, 

DOE O 414.1C, June 17, 2005. 
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2.16.3   Findings/Observations/Recommendations 
Observation: The CD-2 EIR team did not review QA as a separate topic because 
it was not included in the OECM EIR SOP at that time. QA was added by OECM 
with the July 2008 EIR SOP. 

Observation: We reviewed the NSLS-II project’s QA documents, including the 

 Quality Assurance Plan, September 2008, 

 thirteen project QA implementing procedures effective November 2007–
May 2008, 

 Document and Records Management Plan, August 2009, and 

 QA assessment schedule, with 10 assessments or checklists. 

Observation: The NSLS-II project QA plan meets the requirements of DOE O 
414.1C, includes the 10 QA criteria, and has been appropriately updated since 
CD-2. To reflect the project strategy to self-perform the CM function, an addi-
tional change to the project QA plan is being processed to address the DOE SC 
CD-3 IPR report recommendation to implement a lessons-learned program (see 
PCR-08-039). 

However, the project QA program is still evolving, as evidenced by the following: 

 Thirteen implementing procedures and 16 QA forms were released in the 
past year. 

 A material receipt inspection procedure is being developed. 

 No project-level implementing procedure covers the process for disposi-
tion of field changes. 

 No management assessments have been completed. 

 Construction QA is mentioned in both the NSLS-II project QA plan and 
Management Plan for Construction of NSLS-II Conventional Facilities, 
but no project implementing procedures were available. 

Finding: The NSLS-II project QA program is still evolving and is not ready for 
CD-3 implementation. 

Recommendation 58: Develop a schedule for completion of remaining 
NSLS-II project QA implementing procedures and assessments. Ensure that 
the costs for these activities are included in the performance baseline. 
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Observation: The NSLS-II project has established four environment, safety, 
health, and quality (ESH&Q) risk and quality levels (1, critical; 2, major; 3, mi-
nor; and 4, negligible) for use as a graded approach in applying an appropriate 
level of analysis, controls, and documentation commensurate with potential envi-
ronmental, safety, health, radiological, or quality impacts. 

Observation: NSLS-II project design specifications and requirements are defined 
in the global requirements document, global parameters document, and WBS dic-
tionary, which are under configuration control. The project QA plan refers to 
these documents and describes the criteria for design work (see Section 2.1). Ex-
ternal reviews, such as the recent DOE SC CD-3 IPR, help ensure that QA re-
quirements are incorporated into the design function. The IPR report 
recommended development of a plan to formally capture and document the de-
tailed requirements, interfaces, and design between the control system and various 
technical systems for change control purposes. Implementation of this recommen-
dation should assist in the incorporation of appropriate QA requirements. 
 
Observation: NSLS-II project QA activities and costs are included in the per-
formance baseline under WBS 1.01.04 Quality Assurance and include QA man-
agement, quality engineering, and supplier quality. Budgeted cost for these 
activities is $3.1 million for FY07–13. An additional $2 million is budgeted for 
configuration management and document control activities under WBS 1.01.5 for 
FY07–14. 

Observation: BNL’s approach to DOE’s SQA) requirements is evolving. A BNL 
Information Technology Division SQA project plan was delivered to the DOE in 
August 2008 in response to a DOE assessment. The plan has seven milestones 
scheduled for completion from October 2008 through July 2009. The NSLS-II 
project ESH manager responded to a BNL safety software questionnaire in July 
2008 by noting that anticipated project safety software includes managing radia-
tion monitors and associated accelerator interlocks and stated that it was too early 
to provide details of these systems. 

Finding: The NSLS-II project team does not have a process and schedule for 
placing appropriate project software under DOE SQA requirements. 

Recommendation 59: Develop a process and schedule to determine which 
NSLS-II project software will be under SQA requirements. Ensure that the 
costs for these activities are included in the performance baseline. 

Observation: The MS SharePoint Records Management and Document Control 
System was recently selected for NSLS-II project use, after a review of available 
systems by project user personnel. Project SharePoint training is planned to start 
in late October 2008. Controlled documents will be posted on the project Share-
Point website administered by the project configuration manager. 
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Observation: The NSLS-II QA staffing plan is appropriate. The staff has cur-
rently has three FTEs, and will add up to eight contract QA representatives at 
equipment vendor sites to accommodate project quality inspections. One con-
struction engineer and three inspectors are matrixed to the QA organization for 
field QA inspections. Current staff is well qualified. 

2.17   SUSTAINABLE DESIGN 
2.17.1   Key Review Element Background 

Executive Order 13423, Strengthening Federal Environmental, Energy, and 
Transportation Management, and the supporting implementing instructions define 
the policy of the United States that federal agencies conduct their environmental, 
transportation, and energy-related activities under the law in support of their re-
spective missions in an environmentally, economically and fiscally sound, inte-
grated, continuously improving, efficient, and sustainable manner. In 
implementing this policy, each agency must 

 improve energy efficiency and reduce greenhouse gas emissions; 

 ensure that at least half of the statutorily required renewable energy con-
sumed by the agency in a fiscal year comes from new renewable sources; 

 implement renewable energy generation projects on agency property for 
agency use; 

 reduce water consumption intensity; 

 require in acquisitions the use of sustainable, energy-efficient, water effi-
cient, and recycled-content products; 

 ensure reductions in quantity of toxic and hazardous chemicals and mate-
rials acquired or used; 

 reduce the vehicle fleet’s total consumption of petroleum products by 
2 percent annually, relative to a FY05 baseline; 

 acquire at least 95 percent of electronic products that meet Electronic 
Product Environmental Assessment Tool designation; and 

 ensure that new construction and major renovation of agency buildings 
comply with the “Guiding Principles for Federal Leadership in High Per-
formance and Sustainable Buildings” set forth in the 2006 Federal Leader-
ship in High Performance and Sustainable Buildings Memorandum of 
Understanding. 
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The executive order applies to “new construction and major renovations of 
agency buildings” and not necessarily to the construction of a new synchrotron 
light source. Nonetheless, the design process for any conventional facilities asso-
ciated with the project should use sustainable building design principles and in-
volve M&O personnel during reviews. 

2.17.2   Element Scope of Review 
For this element, we assess whether 

 the project team has identified sustainable design features and incorpo-
rated them into the final design, in accordance with the Energy Policy Act 
of 2005, Executive Order 13423, and DOE O 450.1 Chg 3, and that these 
features have been properly accounted for in the proposed performance 
baseline, and 

 the project is eligible for Leadership in Energy and Environmental Design 
(LEED) certification. 

2.17.3   Findings/Observations/Recommendations 
Observation: This element was reviewed during the CD-2 review. We found an 
appropriate and sufficient design process for sustainable design and LEED certifi-
cation during that review. We reviewed the current status and found that the pro-
ject is proceeding to implement sustainable design features and methods into the 
construction activities. The project team has a well-defined plan for proceeding 
with LEED certification. They assessed the design and construction features and 
determined that the level of “certified” was highly probable and level of “silver” 
was possible. The project has included the appropriate requirements in the con-
ventional facilities construction bid package. Our CD-2 observation (Recommen-
dation J3) regarding potential costs for “gold” certification level was closed. We 
concur with this action. 

2.18   NEW TECHNOLOGY AND TECHNOLOGY 
READINESS 

2.18.1   Key Review Element Background 
DOE O 413.3A recognizes that appropriate implementation of new technology is 
of critical importance to the completion of a project within its cost and schedule. 
One technique to evaluate technology maturity is the technology readiness 
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assessment process used by the Department of Defense (DoD). ) and 
recommended in DOE Guide G 413.3-99. 

2.18.2   Element Scope of Review 
For this element, we 

 assess whether the performance baseline adequately provides for sufficient 
cost and schedule to develop technologies required to deliver the KPPs at 
CD-4, and 

 determine whether the RMP accounts for risks associated with new tech-
nologies or new applications of existing technologies and whether ade-
quate contingency has been included to ensure CD-4 KPPs can be 
demonstrated. 

2.18.3   Findings/Observations/Recommendations 
The project team asserts that no new technologies have been identified for incor-
poration into the base scope of the project. From our limited review, we concur 
with this statement. The conventional facilities use proven methods, designs, and 
equipment. The most interesting challenge is the advanced controls for the HVAC 
and cooling water systems to meet the narrow specifications for temperature sta-
bility. These control systems are being used in the environmental mockup facility 
the project is constructing. No specific risk items for technology development are 
included in the risk analysis. The KPPs are not particularly challenging, and no 
specific contingency or risks are identified for meeting the KPPs. 

The project has developed a new, automated system for equipment alignment us-
ing positioning motors on the equipment girder. The project developed this tech-
nique in the test laboratory. 

Observation: The project team has not performed a formal technical readiness 
assessment (TRA) as recommended by DOE G 413.3-9. However, on the basis of 
the reviews already conducted, the technology appears mature at this stage of the 
project. Performing a TRA would have been more useful earlier in the project 
definition stage. 

Recommendation 60: SC should institute a format technology readiness as-
sessment process for new projects similar to that used by other DOE projects 
and DoD as recommended by DOE G 413.3-9. 

                                     
9 U.S. Department of Energy, Office of Management, Project Review Guide for Capital Asset 

Projects, DOE G 413.3-9, September 23, 2008. 
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2.19   DOCUMENTATION AND INCORPORATION 
OF LESSONS LEARNED 

2.19.1   Key Review Element Background 
From DOE O 413.3A, a post-CD-4 requirement for capital projects is to “prepare 
a Lessons Learned Report and submit to OECM for broader sharing among the 
DOE project management community.” DOE M 413.3-1 adds, 

At completion, the project should prepare, distribute, and place into the 
permanent project re-cords, a lessons learned document. This includes 
any lessons learned from value management. If properly planned, a pro-
ject lessons-learned program is in place when the project is organized, 
with frequent distribution of interim lessons learned reports. The final 
lessons learned report then becomes merely the assembling and issuing 
interim reports as a single document. 

2.19.2   Element Scope of Review 
For this element, we assess whether the project team is 

 documenting and sharing lessons learned (LL) from this project internally 
and externally, and 

 reviewing and incorporating LL from this and other projects. 

2.19.3   Findings/Observations/Recommendations 
To ensure compliance with these requirements and recommendations, we re-
viewed project documentation and interviewed DOE and BSA personnel to reach 
conclusions as to the extent to which LL information is being collected and dis-
seminated. 

Observation: Although LL activities were functioning from the beginning of the 
project, they were not always well documented or maintained in a centralized lo-
cation. The project has recently initiated activity to increase the visibility of, and 
expand, the existing LL program. The steps taken include naming the project QA 
manager as project LL coordinator, who has rewritten the QA plan to include LL 
as a quality improvement initiative. 
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Observation: The LL coordinator has taken a proactive approach to better obtain 
and disseminate LL data. This includes developing a project LL website, which 
currently contains 10 relevant LL entries, including 

 initiating and documenting a “job fair” recently conducted by the project, 
which resulted in recruiting five new professional staff hires, thus avoid-
ing fee payments to professional recruiting firms; 

 initiating and documenting a contractor outreach to construction firms to 
obtain information useful in developing an improved conventional facili-
ties construction RFP; and 

 documenting reciprocal conferences and dialogue between the project and 
other accelerator and large science projects, which resulted in shared LL 
knowledge (such as European Light Source Benchmarking Study; Spalla-
tion Neutron Source (SNS) lessons learned for International Thermonu-
clear Experimental Reactor (ITER); Advanced Photon Source (APS) 
lessons learned; Nanoscale Science Research Centers (NSRC) lessons 
learned; Fermilab Neutrino at Main Inject (NuMI) lessons learned; and 
Center for Functional Nanomaterials (CFN) Project Completion Report). 

Observation: LL shared by the APS project on fire protection and structural de-
sign of the ring floor and mechanical systems enabled development of improved 
design concepts for NSLS-II. 

Observation: Often, project experiences are not documented or passed along be-
cause competing project priorities are more demanding of staff attention. Active 
maintenance of the LL website is a positive step to greatly facilitate gathering and 
documenting LL information throughout the project life cycle so that the task is 
not left until the last minute to satisfy the requirement for an LL report at CD-4. 
However, other steps could be taken to improve this. 

Recommendation 61: Consider initiating incentives for staff members to 
identify LL for improvements. Ensure that LL for improvements in design and 
construction activities are stressed in addition to those for industrial safety 
improvements. 
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Appendix A    
CD-3 Corrective Action Plan 

Table A-1 presents a corrective action plan based on our recommendations. An 
asterisk (*) indicates items related to findings. Two asterisks (**) indicates those 
related to major findings. All other items result from observations.  
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Table A-1. CD-3 Corrective Action Plan for the NSLS-II Project 

ID 
no. 

Sec  
ref 

Page 
ref Recommendation 

Required 
action 

(discussion) 
Action 
office Start/compliance Current status 

Site 
use 

OECM 
perspective 

1 2.1.3.1 2-4 Consider revising the KPPs to be 
more in line with the completed con-
ventional facilities designs and better 
represent the minimum capability 
required of the project.   

      

2* 2.1.3.2 2-5 (CD-2 Recommendation J2): Com-
plete the requirements documents 
and design criteria for the remainder 
of the project (accelerator systems 
and experimental facilities). 

      

3** 2.1.3.2 2-6 OECM, in coordination with the Of-
fice of Science (SC), should evaluate 
and implement an alternative tailored 
approach for CD-3 to provide equiva-
lent baseline management oversight 
and independent reviews consistent 
with the phased approach to the de-
sign and construction (including pro-
curement) schedule of this project. 

      

4* 2.1.3.2 2-6 Modify the WBS dictionary definitions 
to match the basis of design docu-
mentation and the completed design 
for the conventional facilities or mod-
ify the PEP to reference the conven-
tional facilities design basis and 
completed design as the scope to be 
completed for CD-4. As the definitive 
design requirements are completed 
for the accelerator systems and ex-
perimental facilities make similar 
adjustments to the PEP. 
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Table A-1. CD-3 Corrective Action Plan for the NSLS-II Project 

ID 
no. 

Sec  
ref 

Page 
ref Recommendation 

Required 
action 

(discussion) 
Action 
office Start/compliance Current status 

Site 
use 

OECM 
perspective 

5 2.2.4 2-12 (CD-2 EIR Recommendations B34 
and G1): Revise the WBS 1.02.01.03 
work scope to better explain discrete 
facility requirements and assump-
tions pertaining to making certain 
space fit for its intended use. 

      

6* 2.2.4.1.2 2-13 Starting with the BPMs, develop a 
running list of procurements and 
other items possibly representing 
future cost changes from the CD-2 
baseline that will require contingency. 

      

7 2.2.4.1.4 2-15 Continue to work with the current 
BPM supplier but seek alternative 
supply sources for the BPMs. 

      

8* 2.2.4.3 2-16 (CD-2 Recommendation B23): In-
clude the quantity estimates, as-
sumed productivity rates, and any 
inefficiency factors used to develop 
the mechanical and electrical “instal-
lation” estimates. Compare the as-
sumed productivity rates with 
published standards so that their 
reasonableness can be assessed. 

      

9* 2.2.4.4.2 2-19 Evaluate the cost risk associated with 
the Linac procurement and determine 
whether it is adequately represented 
in the risk analysis and supported 
with contingency. Include potential 
use of contingency for Linac pro-
curement in the contingency alloca-
tion list. 
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Table A-1. CD-3 Corrective Action Plan for the NSLS-II Project 

ID 
no. 

Sec  
ref 

Page 
ref Recommendation 

Required 
action 

(discussion) 
Action 
office Start/compliance Current status 

Site 
use 

OECM 
perspective 

10 2.2.4.4.2 2-19 Show the funds for the equipment 
being purchased in the same WBS 
element as the schedule, which 
shows when the equipment is being 
purchased. Also, assign the appro-
priate resource curve to reflect how 
the equipment will be paid for—
whether 50 percent up front, 50 per-
cent on delivery, 30-30-30-10, or 
otherwise. 

      

11 2.2.4.4.2 2-19 Reassess the schedule and re-
sources to determine whether the 
labor hours are adequate and distrib-
uted properly for Linac R&D and con-
struction. 

      

12* 2.2.4.4.3 2-20 Review activities associated with 
PCR 08-008 on the schedule to en-
sure they match how the work will 
proceed. 

      

13 2.2.4.4.3 2-20 Indicate in the schedule when the 
equipment is ordered and when it is 
being fabricated. This applies to all 
pieces of equipment. 

      

14* 2.2.4.6.2 2-23 Update the resources, schedule, and 
cost estimate detail to show CM by 
BNL employees with limited subcon-
tractor augmentation. 

      

15 2.2.4.6.2 2-24 Change the CED for 
WBS1.05.01.02.01 to reflect the cor-
rect period of performance and rec-
oncile it to the schedule. 
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Table A-1. CD-3 Corrective Action Plan for the NSLS-II Project 

ID 
no. 

Sec  
ref 

Page 
ref Recommendation 

Required 
action 

(discussion) 
Action 
office Start/compliance Current status 

Site 
use 

OECM 
perspective 

16* 2.2.4.6.3 2-24 Evaluate the 456–483 days of float 
on these construction phase man-
agement activities and all other in-
stances of excessive float in the 
schedule and use proper logic ties to 
correct the problems. 

      

17* 2.2.4.7.2 2-27 Review the baseline scope following 
bid opening for the ring building; ob-
tain approval for the adjusted scope if 
necessary. 

      

18* 2.2.4.7.2 2-27 Change the baseline or contingency 
estimates to account for the likely 
cost associated with the ring building 
safety incentive clause. 

      

19* 2.2.4.7.2 2-27 (CD-2 Recommendation B3): For all 
future construction cost estimates 
(after the ring building), verify that 
adequate cost has been added for 
DOE’s more onerous requirements, 
or include a separate markup for 
these factors. 

      

20** 2.2.4.9.1 2-28 Review all conventional facility base-
line estimates (1.05.03) for errors 
that resulted from the reorganization 
of the Level 4 WBS elements. Check 
to make sure the errors are only due 
to this reorganization and update all 
associated project documentation for 
consistency. 
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Table A-1. CD-3 Corrective Action Plan for the NSLS-II Project 

ID 
no. 

Sec  
ref 

Page 
ref Recommendation 

Required 
action 

(discussion) 
Action 
office Start/compliance Current status 

Site 
use 

OECM 
perspective 

21** 2.2.4.10.3 2-31 Perform a complete review of the 
WBS 1.05.03.04 Chilled Water Plant 
schedule and correct all errors, elimi-
nate activities that are not needed, 
and review the logic ties with other 
schedule elements. Also, review all 
other conventional construction ac-
tivities to check for similar errors and 
correct them as needed. 

      

22* 2.2.4.10.3 2-31 Review the RLS loading for consis-
tency with the baseline cost estimate 
and correct significant variances. 

      

23** 2.2.4.11.2 2-32 Review all conventional facility esti-
mates (WBS 1.05.03) for errors that 
resulted from the reorganization of 
the Level 4 WBS. Ensure all errors 
are due to this reorganization, and 
update all associated project docu-
mentation. 

      

24** 2.2.4.11.2 2-32 Check the resource loading on the 
RLS for significant errors. Correct the 
RLS so that it has the proper re-
sources for all Level 4 and lower (as 
appropriate) WBS elements. 

      

25 2.2.4.13.2 2-35 Review and evaluate the expected 
power costs annually to ensure that 
the budget still accommodates the 
escalated power costs expected in 
FY12–14. 

      

26* 2.3.3 2-38 (CD-2 Recommendation J1): Apply 
the formal interface control process 
used internally to the external BNL 
site organization interfaces. 
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Table A-1. CD-3 Corrective Action Plan for the NSLS-II Project 

ID 
no. 

Sec  
ref 

Page 
ref Recommendation 

Required 
action 

(discussion) 
Action 
office Start/compliance Current status 

Site 
use 

OECM 
perspective 

27 2.4.3 2-39 On the basis of the identified poten-
tial for financial problems in FY10, 
develop options and a plan to miti-
gate the risk. 

      

28 2.4.3 2-40 Consider setting aside a more typical 
portion of the contingency as MR for 
use by the contractor to simplify the 
administrative burden on the federal 
staff. 

      

29* 2.5.3.1 2-43 Allow Primavera to calculate the criti-
cal path and the near-critical paths. 

      

30** 2.5.3.1.1 2-44 Rework the entire schedule to inte-
grate logic into the activities. Ensure 
that predecessors and successors 
are used to logically tie the activities 
together and that constrained start 
and finish milestones are used spar-
ingly. Check the total float throughout 
the schedule to ensure that where it 
is high, there is a logical reason. 

      

31 2.5.3.1.1 2-45 Ensure that the built-in float activities 
are tracked carefully and managed 
when a PCR changes the schedule 
and when entering a new fiscal year. 

      

32 2.5.3.1.1 2-45 Recommend identifying the PCR 
changes by an activity code in the 
schedule so they can be easily lo-
cated. 

      

33 2.5.3.1.1 2-45 Ensure that a policy and practice is in 
place to provide timely resolution to 
proposed changes, either approval or 
rejection. 
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Table A-1. CD-3 Corrective Action Plan for the NSLS-II Project 

ID 
no. 

Sec  
ref 

Page 
ref Recommendation 

Required 
action 

(discussion) 
Action 
office Start/compliance Current status 

Site 
use 

OECM 
perspective 

34 2.7.3 2-51 Delete the language in Appendix A of 
the RMP that refers to additional cost 
contingency allowances. 

      

35 2.7.3 2-51 Identify a single person as the risk 
owner for each risk. 

      

36* 2.7.3 2-51 Provide a basis for the cost impacts 
on each risk assessment form so 
how the range of costs is determined 
is clear. 

      

37* 2.7.3 2-51 Ensure the probabilities, impacts, 
and risk ratings on the risk assess-
ment forms are consistent with the 
corresponding definitions provided in 
the RMP. Correct the risk analysis as 
needed on the basis of the corrected 
risk ratings. 

      

38* 2.7.3 2-52 Develop, implement, and communi-
cate a sound method for determining 
MR costs. 

      

39* 2.7.3 2-52 (CD-2 Recommendation E5): De-
scribe the approach and method for 
OPC contingency. 

      

40* 2.7.3 2-52 (CD-2 Recommendation D1): In-
clude adequate cost contingency for 
the hotel load associated with sched-
ule contingency. Describe the cost 
basis for hotel load. 

      

41* 2.7.3 2-53 Review the risk assessment for ex-
perimental facilities to ensure that 
highly rated risks are appropriately 
incorporated in the contingency 
analysis. 
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ID 
no. 

Sec  
ref 

Page 
ref Recommendation 

Required 
action 

(discussion) 
Action 
office Start/compliance Current status 

Site 
use 

OECM 
perspective 

42* 2.8.3 2-54 (CD-2 Recommendation M1): Con-
duct a formal VE study aimed at de-
sign simplification and cost savings 
for the accelerator systems in the 
final design phase.   

      

43 2.8.3 2-55 (CD-2 Recommendation M2): Con-
duct a formal VE study aimed at de-
sign simplification and cost savings 
for the experimental facilities early in 
the final design phase. 

      

44 2.9.3 2-56 Update the October 2007 acquisition 
strategy to reflect some of the rela-
tively minor changes in approach that 
have occurred over time. 

      

45* 2.9.3 2-56 (CD-2 Recommendation P2): The 
existing and draft APP and AP need 
to be revised with appropriate detail. 
Each APP and AP should also iden-
tify unique requirements (mandatory 
“flow down” provisions), risk areas, 
and mitigation strategies that will be 
used to address areas of risk (foreign 
sources, limited competition, etc.). 

      

46 2.9.3 2-56 In the existing and future APP and 
AP, consider briefly addressing rec-
ommendations contained within 
tracked review findings. 
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Table A-1. CD-3 Corrective Action Plan for the NSLS-II Project 

ID 
no. 

Sec  
ref 

Page 
ref Recommendation 

Required 
action 

(discussion) 
Action 
office Start/compliance Current status 

Site 
use 

OECM 
perspective 

47* 2.9.3 2-57 (CD-2 Recommendation D2): Load 
and track significant and major pro-
curement milestones in Primavera, 
just as with any other WBS element, 
to assess variances and potential 
impact on other critical (or near-
critical) path activities. 

      

48 2.10.3 2-59 Clarify the extent of the delegated 
approval authority to sign the PEP 
with regard to changing policies in-
cluded in DOE directives. Review this 
issue in detail at the CD-3 ESAAB 
and include the specific terms of the 
tailoring strategy being used by SC in 
the CD-3 approval memorandum to 
be signed by the Deputy Secretary. 

      

49* 2.10.3 2-60 (CD-2 Recommendation Q1): De-
velop a plan or strategy for meeting 
the requirements of DOE O 361.1B 
to provide an FPD certified at Level 4 
for this major project acquisition, or 
obtain a waiver from this require-
ment. Submit the plan as part of CD-
3 documentation for SAE approval. 

      

50* 2.11.3.1.1 2-61 Include all EVMS information re-
quired by the PEP in the monthly 
project progress reports. 

      

51* 2.11.3.1.1 2-61 Specify Level 1 variance reporting 
thresholds in the PEP. 
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ID 
no. 

Sec  
ref 

Page 
ref Recommendation 

Required 
action 

(discussion) 
Action 
office Start/compliance Current status 

Site 
use 

OECM 
perspective 

52** 2.11.3.1.2 2-64 Include actual activity resource load-
ings in Cobra so that activity weight-
ings will not be required for earned 
value determinations. Correct the 
August 2008 overstatement of WBS 
1.03.04.05.01 Storage Ring Beam 
Position Monitor and understatement 
of WBS 1.03.04.03.01 Storage Ring 
Vacuum Chambers and WBS 
1.03.08.01 Vacuum Facility earned 
values in the September 2008 EVMS 
data. 

      

53* 2.11.3.1.2 2-64 Correct the earned value for WBS 
1.05.02.02.01 Title II A-E Design in 
the September 2008 EVMS data. 

      

54* 2.11.3.1.2 2-65 Improve the narrative explanations of 
variances in the VARs 

      

55* 2.13.3 2-69 Incorporate the NSLS-II project share 
of the projected badging and training 
building at the BNL main gate into 
the project baseline. 

      

56* 2.15.3 2-72 As part of the NSLS-II transition-to-
operations plan, designate an indi-
vidual responsible for the overall in-
tegration of project start-up and 
commissioning activities. 

      

57* 2.15.3 2-73 Establish formal configuration control 
over NSLS-II project requirements, 
specifications, and interface docu-
ments to ensure that integrity of 
these important documents is main-
tained. 
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Table A-1. CD-3 Corrective Action Plan for the NSLS-II Project 

ID 
no. 

Sec  
ref 

Page 
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action 
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Action 
office Start/compliance Current status 
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use 

OECM 
perspective 

58 2.16.3 2-74 Develop a schedule for completion of 
remaining NSLS-II project QA im-
plementing procedures and assess-
ments. Ensure that the costs for 
these activities are included in the 
performance baseline. 

      

59* 2.16.3 2-75 Develop a process and schedule to 
determine which NSLS-II project 
software will be under SQA require-
ments. Ensure that the costs for 
these activities are included in the 
performance baseline. 

      

60 2.18.3 2-78 SC should institute a format technol-
ogy readiness assessment process 
for new projects similar to that used 
by other DOE projects and DoD as 
recommended by DOE G 413.3-9. 

      

61 2.19.3 2-80 Consider initiating incentives for staff 
members to identify LL for improve-
ments. Ensure that LL for improve-
ments in design and construction 
activities are stressed in addition to 
those for industrial safety improve-
ments. 
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 B-1  

Appendix B    
CD-2 Corrective Action Plan 

Table A-1 presents the corrective action plan based on the recommendations pre-
sented in the CD-2 EIR report for the NSLS-II project and includes the project 
team and EIR team status comments as of the report date. 

Items noted with ** are the result of major findings. A single * indicates items 
related to findings. All other items are the result of observations. 

CAP sections include the following: 

A. Work Breakdown Structure 

B. Project Costs and Resource-Loaded Schedule 

C. Key Project Cost, Schedule, Technical, and Programmatic Assumptions 

D. Project Schedule and Critical Path 

E. Risk Management 

F. Funding Profile 

G. Project Execution 

H. Basis of Design 

I. Preliminary Design, Design Review, and Comment Disposition 

J. System Functions and Requirements 

K. Sustainability 

L. Hazard Analysis 

M. Value Management/Engineering 

N. Start-Up Test Plan 

O. Project Execution Plan 

P. Acquisition Strategy 

Q. Integrated Project Team. 
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Table B-1. CD-2 Corrective Action Plan for the NSLS-II Project 

ID 
no. 

Sec  
ref 

Page 
ref Recommendation 

Required action 
(discussion) 

Action 
office 

Start/ 
compliance 

Curren
t status 

Site 
use 

OECM 
perspective 

A1** 2.1.3.2 2-4 Augment the WBS dictionary with 
key project information and correct 
any errors for consistency with the 
current design. Include specific 
quantitative scope definition lan-
guage at Level 3 such that the WBS 
dictionary defines the project scope. 

The WBS Dictionary has been updated 
to include key project information, 
including specific quantitative scope 
definition language at level three to 
define the project scope, to correct 
errors, and to ensure consistency with 
the current design. Changes made via 
an approved Project Change Request. 
Documentation: “PCR_08_001.pdf” 
and “NSLS-II WBS Dictionary 11-16-
07.doc”, which shows the changes via 
‘track changes’. 

NSLS-II 11-18-07 Closed S. Dierker CLOSED 
11/4/08—Revised 
WBS meets the intent 
of the recommenda-
tion. 

A2 2.1.3.3 2-4 Consider consolidating all work 
activities associated with the 
equipment or material items (such 
as piping or electrical cabling) in the 
same Level 4 WBS element. 

This recommendation will be reviewed 
and considered for implementation. 

NSLS-II 1-31-08 Open J. Yeck, 
F. Willeke, 
J. Hill, 
M. Fallier 

CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 
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B1* 2.2.3.13.2 2-48 Review the cost estimate for the 
ring building, service building, and 
RF building HVAC equipment and 
building automation and control 
system costs and verify that the 
HVAC temperature control system 
requirements have been adequately 
incorporated in the system costs as 
estimated. Adjust the cost estimate 
and cost and schedule baseline if 
necessary. 

The cost for temperature controls for 
the listed buildings are included in the 
cost estimates. The most challenging 
temperature control requirements are 
in the storage ring tunnel located in the 
Ring Building and on the experimental 
floor also located in the Ring Build-
ing. The balance of the temperature 
requirements can be met with com-
mercial systems with the use of some 
higher resolution temperature sensors 
at minimal cost. The costs for com-
mercial controls are included in the 
square foot based HVAC estimates for 
each building and the air-handler costs 
for the Injection Bldg. For the Ring 
Building the A/E’s estimator included 
all HVAC controls on a point cost basis 
which allowed for a total of 1200 points 
at $1350/point for a total controls cost 
of $1,620,000 (subcontractor cost in 
direct FY07$ without prime contractor 
mark-up). This allowance will enable 
the use of high resolution instruments, 
high speed DDC processing capability 
and programming needed for the stor-
age ring HVAC, the experimental floor 
HVAC and the balance of building 
areas.  A separate detailed controls 
cost estimate has been prepared that 
indicates this allowance adequately 
covers the anticipated controls cost for 
the Ring Building general building 
controls and the high accuracy con-
trols requirements. 
Documentation: “NSLS-II Ring Tunnel 
Controls Estimate.xls” 

NSLS-II 11-18-07 Closed M. Fallier CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 
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Table B-1. CD-2 Corrective Action Plan for the NSLS-II Project 
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compliance 
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B2* 2.2.3.12.2 2-43 Verify that all 100 percent Title I 
Design Technical Specifications 
work scope for the injection building 
and ring building have been ac-
counted for in the cost estimate. 
Verify that the items of technical 
scope for which no technical speci-
fication has been included are ap-
propriately included in the cost 
estimate. 

The cost estimate has been reviewed to 
verify that all items of intended scope 
that are not yet specified are included 
and that items that may have been 
previously specified but are no longer 
included have been excluded. 

NSLS-II 2-29-08 Closed M. Fallier CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 

B3* 2.2.3.12.2 2-44 Verify the extent to which increased 
general contractor’s markup due to 
the project location and require-
ments have been considered in the 
cost estimate for all facilities and 
components. Confirm that LEED 
gold certification is correctly as-
sessed in the cost estimate for both 
general conditions as well as the 
cost of the specific LEED credit 
points required for achievement of 
the LEED gold rating. 

The basis of the contractor general 
conditions estimate has been assessed 
and found to adequately reflect the 
requirements for the project given its 
scope, complexity, location and pro-
gram specific needs. The estimate 
reflects the cost to achieve LEED certi-
fication and possibly a Silver rating. 
LEED Gold rating is not required for this 
facility. 

NSLS-II 2-29-08 Closed M. Fallier TRANSFERRED 
11/4/08—During the 
CD-3 EIR evidence 
was lacking that this 
item had been re-
solved. This finding 
will be transferred to 
the CD-3 CAP as item 
19 for further action 
and follow up. 

B4 2.2.3.13.3 2-49 Review the construction project 
logic in the placement of concrete 
and erection of steel components in 
order to confirm that the construc-
tion schedule as projected is correct 
and that increased project duration 
does not result from concrete before 
steel erection predecessor relation-
ship. 

The logic in the construction schedule 
has been corrected. Reasonable ad-
justment of other activity durations has 
enabled the baseline schedule to be 
maintained.  

NSLS-II 2-29-08 Closed M. Fallier CLOSED 
11/4/08—The modi-
fied schedule is con-
sidered reasonable.  
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B5 2.2.3.12.2 2-44 Verify that all of the technical scope 
and cost for facility process piping, 
process piping equipment, piping 
supports, and terminal devices in 
the ring building, service buildings, 
injection building, and booster ring 
have been adequately incorporated 
in the cost estimate. 

The technical scope and cost for facil-
ity process piping, process piping, 
piping supports, and terminal devices 
in the Ring Building, Service Buildings, 
Injector Buildings, and Booster Ring 
will be reviewed to ensure that they 
have been adequately incorporated 
into the cost estimate. 

NSLS-II 5-30-08 Open M. Fallier, 
F. Willeke 

CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 

B6 2.2.3.19.2 2-59 Revise work scope for Project Sup-
port to better explain rationale for 
resource loading throughout the 
period of performance. 

The work scope for WBS 1.01.03 will be 
revised as necessary to make sure that 
discrete facility requirements and as-
sumptions are adequately understood 
and documented. 

NSLS-II 4-30-08 Open D. Hatton CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 

B7 2.2.3.1.2 2-8 Revise the WBS 1.02.01.03 BOE to 
identify the cost uncertainty cap-
tured in the estimate, including the 
rationale for not addressing this in 
the risk analysis. Further, ensure 
that such risks are not duplicated in 
cost estimates for contingency. 

The cost uncertainty captured in the 
BOE will be reviewed and its justification 
reexamined. Confirmation will be sought 
that risks are not duplicated in the con-
tingency. 

NSLS-II 5-30-08 Open F. Willeke CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 

B8 2.2.3.1.2 2-8 Revise the WBS 1.02.01.03 BOE to 
include the rationale for the re-
source loading, work activity to be 
performed, and calculations used to 
derive the LOE required. 

WBS 1.02.01.03 will be revised to 
include the rationale for the resource 
loading work activity to be performed, 
and calculations used to derive the 
LOE required. 

NSLS-II 3-31-09 Open T. Tanabe CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 

B9 2.2.3.1.2 2-8 Perform a quality assurance review 
on the WBS 1.02.01.03 BOE to 
resolve inconsistencies, omissions, 
and errors. 

A quality assurance review will be 
carried out on the BOE of WBS 
1.02.01.03 to resolve inconsistencies, 
omissions, and errors. 

NSLS-II 5-30-08 Open T. Tanabe CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 

B10 2.2.3.1.2 2-8 Correlate vendor quotations to 
activity-specific material resource 
quantities identified in the WBS 
1.02.01.03 estimate. 

Vendor quotations will be correlated to 
activity-specific material resource 
quantities identified in the estimate. 

NSLS-II 5-30-08 Open T. Tanabe CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 
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B11 2.2.3.2.2 2-9 Revise the WBS 1.03.02 work 
scope in the WBS dictionary to 
better explain activities to be per-
formed. 

Additional detail has been added to the 
work scope description for WBS 
1.03.02 in the WBS Dictionary to better 
explain the activities to be performed. 
Documentation: “NSLS-II WBS Dic-
tionary 11-16-07.doc” 

NSLS-Ii 11-18-07 Closed F. Willeke CLOSED 
Proposed action is 
adequate; however for 
completeness BSA 
should consider in-
cluding such docu-
mentation in the 
detailed BOE to better 
correlate the work 
effort with the cost 
estimate. 

B12 2.2.3.2.2 2-9 Revise the WBS 1.03.02 BOE to 
include all relevant supporting in-
formation and calculations to justify 
the estimate and permit replication. 

Additional detail will be added to the 
BOE to justify the estimate and permit 
replication. 

NSLS-II 5-30-08 Open F. Willeke CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 

B13 2.2.3.2.2 2-11 Identify additional qualified vendors 
for the very large $15 million 
booster ring procurement. Reevalu-
ate the contingency cost risk factor 
in light of the bid risk associated 
with limited vendors and other cost 
risks associated with this procure-
ment. 

Efforts to identify additional vendors for 
the booster procurement will continue 
until successful or until contract award 
in March, 2010. The cost risk factor 
and contingency estimate will be re-
evaluated and adjusted accordingly. 

NSLS-II 3-4-10 Open T. Shaftan CLOSED 
11/4/08–The response 
is considered ade-
quate. 
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B14 2.2.3.2.2 2-11 Better define the utility interfaces 
between the booster systems and 
the conventional facilities and 
document these appropriately. 

Utility interfaces have been discussed 
with a vendor and communicated to the 
conventional construction team and 
utility team (i.e. water system). We are 
creating own estimates on the power 
budget for the injector. 
As a part of the turn-key procurement 
package for the booster, the Statement 
of Work is being developed. Interfaces 
and requirements on the utilities will be 
captured in this document and dis-
cussed with vendors in details. The 
Statement of Work is expected to be 
completed in April. The utility interfaces 
will also be better defined and docu-
mented during the Title II 50% Design 
Review. 

NSLS-II 5-30-08 Open E. Johnson,  
O. Dyling 

CLOSED 
11/4/08–The response 
is considered ade-
quate. 

B15* 2.2.3.5.2 2-17 Obtain at least one representative 
quote on the WBS 1.03.04.03.01 
vacuum chamber fabrication work 
and modify the baseline accord-
ingly. Reevaluate the contingency 
associated with this procurement to 
factor in this new pricing information 
and the likely bidding environment. 

Two quotes on bi-metal flanges and on 
chamber machining were received from 
vendors based on just completed cell 
chamber drawings, resulted in per 
chamber cost (Resource #20 and 21 in 
1.03.04.03.01) $32,630, 2.8% less than 
that in CED. 
Updated cost number and backup 
information has been provided to NSLS 
2 project office. The present 36% con-
tingency for WBS 1.03.04.03.01 is still 
reasonable. 

NSLS-II 1-31-08 Closed D. Hseush CLOSED 
11/4/08–The response 
is considered ade-
quate. 

B16* 2.2.3.5.2 2-18 Reevaluate the cost estimate for the 
$720,000 end port drift pipe and 
base the assembly/testing effort 
estimate on the correct 191 cham-
bers. Modify the cost estimate dur-
ing the next update and evaluate 
other parts of the estimate for simi-
lar issues. 

Drawings for various components are 
being generated and sent to vendors for 
quotes (Resource #22, 36 and 37). The 
assembly and testing labor (Resource 
#50, 51, 41, 42, 46 and 47) will be up-
dated to reflect the total number of 
chambers (from 180 to 191). 

NSLS-II 1-31-08 Closed D. Hseuh CLOSED 
11/4/08—The re-
sponse is considered 
adequate based on the 
additional cost data 
developed. 
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B17 2.2.3.5.3 2-19 Reevaluate the cell chamber solici-
tation duration for WBS 
1.03.04.03.01 and adjust the 
schedule as required. 

The durations for vendor selection and 
contract award will be increased to 
reflect the required time period for mul-
tiple contract awards. 

NSLS-II 5-30-08 Open D. Hseuh CLOSED 
11/4/08—The longer 
duration is considered 
reasonable. 

B18 2.2.3.6.2 2-21 Incorporate quantity estimates and 
unit prices in the cost estimate for 
the dipole magnet power supply 
units. 

As stated in the NSLS II Cost Estimate 
Data, the quantity for the storage ring 
main dipole magnet power supply is 
one. All the dipole magnets are pow-
ered in series and therefore require a 
single power supply. The power supply 
is made up of two power converters. 
The backup information showed the 
quantity of 2 for the power converters. 
(This could have led to some confusion 
by the EIR team.) There is also a single 
large aperture trim power supply that is 
part of the main dipole magnet circuit. 
This was shown in multiple presenta-
tions where there are tables that show 
the quantity and diagrams that show the 
quantity. These presentations were 
supplied to the EIR team. I believe the 
quantity for these power supplies are 
accurate and are correct in the cost 
estimate. 

NSLS-II 12-31-07 Closed G.Ganetis CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 
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B19* 2.2.3.6.2 2-21 Formalize the use and control of the 
BSA working drawings for WBS 
1.03.04.04 so they can be ade-
quately maintained with proper 
version control. Incorporate these 
controlled drawings in the prelimi-
nary design. Take similar action for 
other WBS elements. 

The Electrical Engineering Group is in 
the process of producing controlled 
drawings that are to replace the engi-
neering sketches that were used for the 
preliminary design reviews. All the 
replacement drawings for multipole and 
corrector power supplies engineering 
sketches (WBS 1.3.4.4.2 and 1.3.4.4.3) 
are in their final stages and will be com-
pleted by 3/31/08. The drawings for the 
main dipole power supply (WBS 
1.3.4.4.1) should be done by 5/15/08. 
The equipment area layout drawings 
are scheduled to be completed by 
5/15/08. All these drawings will have the 
newly adopted naming conventions. 
This WBS is for the accelerator part of 
the project and so the drawings will be 
for the accelerator and not the experi-
mental. 

NSLS-II 5-30-08 Open G.Ganetis CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 

B20 2.2.3.7.2 2-24 Continue the efforts to identify addi-
tional vendors for the RF items to 
increase competition and lower the 
bid risk. 

Efforts to identify additional vendors for 
the RF items will continue until suc-
cessful or until award of contracts for 
the storage ring RF cavities and power 
systems in September, 2009. 

NSLS-II 9-4-09 Open J. Rose CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 

B21 2.2.3.7.3 2-25 Consider removing float from the 
base schedule and placing it in the 
overall schedule contingency to 
provide a better understanding of 
the overall project schedule risks. 

The recommendation to remove float 
from the base schedule and put it in 
the overall schedule contingency will 
be evaluated. 

NSLS-II 5-30-08 Open J. Rose, 
F. Willeke, 
J. Yeck 

CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 

B22* 2.2.3.8.1 2-26 Develop interface documents that 
define the areas of responsibility 
between A-E and BSA activities. 
Include in this document the specifi-
cations required at each major 
interface point. Place these inter-
face documents under change 
control. 

The development of interface docu-
ments defining the requirements, 
specifications, and areas of responsi-
bility between the A/E and BSA for the 
storage ring installation is already 
underway. These will be completed by 
1-31-08 and will be placed under 
change control. 

NSLS-II 6-13-08 Open E. Johnson, 
O. Dyling 

CLOSED 
11/4/08—The re-
sponse is considered 
adequate, significant 
work has been done 
over the last year on 
further defining the 
project interfaces. 
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B23* 2.2.3.8.2 2-28 Include the quantity estimates, 
assumed productivities rates, and 
any inefficiency factors used to 
develop the mechanical and electri-
cal estimates. Compare the as-
sumed productivity rates to 
published standards so that their 
reasonableness can be assessed. 

Quantity information for mechanical and 
electrical will be directly incorporated 
into the cost estimate. Productivity rates 
from published standards will be com-
pared so that their reasonableness can 
be assessed. 

NSLS-II 9-30-08 Open F. Willeke TRANSFERRED 
11/4/08—Recommend 
that quantity informa-
tion be directly incor-
porated into the 
estimate (not the 
BOE). 
This action is incom-
plete therefore this 
finding and recom-
mendation will be 
transferred to the CD-
3 CAP as item num-
ber 8 for continued 
action and follow up. 

B24* 2.2.3.8.2 2-29 Estimate the contingency appropri-
ate for the technical, cost, and 
schedule risks associated with the 
installation of the SR girders. 

The contingency required for this WBS 
activity will be estimated. 

NSLS-II 12-31-08 Open F. Willeke CLOSED 
11/4/08—The re-
sponse is considered 
adequate, a different 
method was used to 
estimate the project 
contingency. 

B25* 2.2.3.8.2 2-29 Include the assumptions that exist-
ing BSA equipment—such as spe-
cial welding units, cranes, air truck, 
small tools, etc.—will be available 
and provided at no cost to the pro-
ject. Review the reasonableness of 
this assumption in light of the many 
NSLS-II installation activities and 
BNL project needs for this equip-
ment. Recheck to ensure that the 
free use of this equipment is consis-
tent with BSA and DOE policy. 

The assumption that certain BSA 
equipment will be made available and 
provided at no cost to the NSLS-II 
project has been documented in the 
“NSLS-II Programmatic, Scope, Cost, 
Schedule, and Risk Assumptions” 
document. The reasonableness of this 
assumption will be monitored to ensure 
that appropriate contingency plans are 
ready in the event of conflicts with 
other activities. 
Documentation: “NSLS-II Program-
matic, Scope, Cost, Schedule, and 
Risk Assumptions 11-18-07.pdf” 

NSLS-II 11-18-07 Closed D. Hatton CLOSED 
11/4/08—Project 
team’s response is 
satisfactory for closing 
this item. 
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B26 2.2.3.9.2 2-30 Obtain an updated cost quotation 
for the damping wiggler systems, 
which contains all required system 
functionality and reflects the current 
cost for the basic materials required. 
Verify the lead-time required for all 
required equipment components. 

Updated quotes will be obtained for the 
Damping Wiggler systems. 

NSLS-II 3-31-09 Open T. Tanabe CLOSED 
11/4/08—Updated 
quote is received for 
wiggler and will be 
placed in files. Net 
change in estimate is ~ 
$350K, which will be 
covered by contin-
gency. 

B27 2.2.3.10.2 2-35 Include all relevant supporting in-
formation and calculations in the 
BOE to justify the WBS 1.04.05.02 
estimate and permit replication. 

All relevant supporting information and 
calculations will be added to the BOE. 
The location of the beamline has been 
indicated in the WBS Dictionary ele-
ment 1.04.05.02. 
Documentation: “NSLS-II WBS Dic-
tionary 11-16-07.doc” 

NSLS-II 4-30-08 Open K. Evans-
Lutterodt 

CLOSED 
11/4/08—Supporting 
information will be 
added to the files for 
this WBS. 

B28 2.2.3.11.2 2-40 Include all relevant supporting in-
formation and calculations in the 
BOE to justify the estimate and 
permit replication for WBS 
1.04.05.04. 

All relevant supporting information and 
calculations will be added to the BOE. 
The location of the beamline has been 
indicated in the WBS Dictionary ele-
ment 1.04.05.04. 
Documentation: “NSLS-II WBS Dic-
tionary 11-16-07.doc” 

NSLS-II 5-30-08 Open C. Sanchez 
Hanke 

CLOSED 
11/4/08—Supporting 
information will be 
added to the files for 
this WBS. 

B29 2.2.3.17.2 2-54 Identify in the BOE the cost uncer-
tainty captured in the estimate, 
including the rationale for not ad-
dressing this in the risk analysis. 
Further, be certain that such risk is 
not duplicated in contingency. 

A document providing more details on 
the basis of estimate for Accelerator 
Integrated Testing, including the ra-
tionale for not addressing this in the 
risk registry, has been prepared and 
this information will be added to the 
BOE in the Cost Estimate Database for 
this WBS element. 
Documentation: “Schedule Detail for 
Integrated Testing and Commission-
ing.pdf” 

NSLS-II 11-18-07 Closed F. Willeke CLOSED 
11/4/08—Proposed 
action is adequate for 
closing this item, 
pending evidence that 
the BOE is revised 
consistent with the 
recommendation. 
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B30 2.2.3.17.2 2-54 Include all relevant supporting in-
formation and calculations in the 
WBS 1.06.02.04 BOE to justify the 
estimate and permit replication. 

A document providing more details on 
the basis of estimate for Accelerator 
Commissioning has been prepared 
and this information will be added to 
the BOE in the Cost Estimate Data-
base for this WBS element. 
Documentation: “Schedule Detail for 
Integrated Testing and Commission-
ing.pdf” 

NSLS-II 11-18-07 Closed F. Willeke CLOSED 
11/4/08—Proposed 
action is adequate for 
closing this item, 
pending evidence that 
the BOE is revised 
consistent with the 
recommendation. 

B31 2.2.3.18.2 2-56 Revise work scope to better explain 
how activities will be performed 
consistent with their respective 
resource loading. 

Additional detail describing the work 
scope for accelerator commissioning 
has been added to the WBS Dictionary 
elements 1.06.02.05 and below. A 
document providing more details on 
the scheduling of this work has been 
prepared and this information will be 
added to the Primavera schedule. 
Documentation: “NSLS-II WBS Dic-
tionary 11-16-07.doc”, and “Schedule 
Detail for Integrated Testing and 
Commissioning.pdf” 

NSLS-II 11-18-07 Closed F. Willeke CLOSED 
11/4/08—Proposed 
action is adequate; 
however for com-
pleteness BSA should 
consider including 
such documentation in 
the detailed BOE to 
better correlate the 
work effort with the 
cost estimate. 

B32* 2.2.3.14.1 2-50 Document the scope included in the 
LOB 4 Shell and verify that the 
entire scope is included in the base-
line cost estimate and schedule. 
Coordinate this definition with that in 
the level three WBS dictionary. 

Additional detail to document the ex-
tent of finish of LOB 4 has been added 
to the WBS Dictionary in elements 
1.5.3, 1.5.3.7, and 1.5.3.7.3. The 
documented scope is consistent with 
the baseline cost and schedule esti-
mates.  

NSLS-II 11-18-07 Closed M. Fallier CLOSED 
11/4/08 

B33* 2.2.3 2-6 Remove embedded estimate uncer-
tainty contingency from the cost 
estimate and establish a risk and 
contingency for this event. 

All identified embedded estimate un-
certainty contingencies will removed 
from the cost estimate. Risks and 
appropriate contingencies will be de-
fined for each of these items. 

NSLS-II 12-31-07 Open J. Yeck CLOSED 
11/4/08—All noted 
cost estimate uncer-
tainty cost factors 
have been removed 
from the estimate. 
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B34 2.2.3.1.2 2-7 Revise the WBS 1.02.01.03 work 
scope to better explain discrete 
facility requirements and assump-
tions pertaining to making certain 
space fit for its intended use. 

The work scope will be better ex-
plained to include discrete facility re-
quirements and assumptions. The 
WBS will be updated accordingly. 

NSLS-II 5-30-08 Open F. Willeke TRANSFERRED 
11/4/08—Partially 
closed 
The WBS dictionary 
still doesn’t include 
any information about 
the facility that will 
house this magnet 
development lab. 
This will be trans-
ferred to the CD-3 
CAP as item 5 for 
further action and 
follow up. 

B35 2.2.3.4.2 2-14 Document how the quoted unit 
prices and magnet quantities were 
used to derive the magnet estimate 
for WBS 1.03.04.02 and include this 
in the BOE backup. Review other 
areas of the baseline to make sure 
that all large estimates are appro-
priately supported. 

Seven vendor quotes have been ob-
tained for all production series of the 
various NSLS-II magnet designs. The 
highest and lowest estimates ap-
peared to deviate unreasonably strong 
from the five other estimates (accord-
ing to professional judgment and ex-
perience from the RHIC and SNS 
magnet production). They have been 
taken into account in the estimate. An 
average cost estimate was formed for 
each of the magnet types using the 
rest of the five estimates, the esti-
mated values closest to the average 
values were choose, as NSLS-II cost 
estimates. 

NSLS-II 2-29-08 Closed F. Willeke CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 

B36 2.2.3.11.2 2-40 Consider obtaining quotations for 
some of the high-cost items directly 
from the manufacturer or primary 
vendor for comparison with the PSL 
estimates. 

Quotations for some of the high-cost 
items will be obtained directly from the 
manufacturers and vendors for com-
parison with the PSL estimates. 

NSLS-II 5-30-08 Open J. Hill CLOSED 
11/4/08—Price quota-
tions have been ob-
tained and will be 
placed in the files. 
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B37 2.2.3.12.2 2-44 Confirm that the costs of the speci-
fied HA control and HVAC systems 
have been correctly incorporated in 
the cost estimate for the injection 
building and other facilities, or mod-
ify the cost estimate to include these 
system costs. 

The Injection Bldg does not require 
high accuracy (HA) HVAC systems. 
Standard commercial systems are 
adequate for this space. The estimate 
adequately covers costs for commer-
cial grade HVAC control in the Air 
Handler line of the estimate. HVAC 
controls will be broken out in more 
detail in subsequent estimates. 

NSLS-II 2-29-08 Closed M. Fallier CLOSED 
11/4/08—The re-
sponse is considered 
adequate, reasonable 
costs are assumed for 
the building areas that 
will need more precise 
temperature controls. 

B38* 2.2.3.12.2 2-44 Confirm that the HSSD is included 
in the design and in the cost esti-
mate for the injection building. Verify 
that all special electrical system 
costs have been correctly incorpo-
rated in the cost estimate. 

The estimate and design basis for the 
fire detection system includes HSSD 
for the Injection Building. All special 
electrical system costs for the Injection 
building are included in the estimate.  

NSLS-II 2-29-08 Closed M. Fallier CLOSED 
11/4/08—The re-
sponse is considered 
adequate, these costs 
are included in the 
estimate. 

B39 2.2.3.12.3 2-45 Consider the impact on total dura-
tion for the construction of the Injec-
tion Building in a “time is of the 
essence” approach to obtaining 
required mechanical and electrical 
equipment procurements necessary 
for construction of the Injection 
Building. 

Construction of the Injection bldg can 
be shortened however the schedule is 
funding limited and acceleration would 
exceed available funding for this activ-
ity. The activities that are dependent 
on completion of the Injection bldg. 
also cannot be accelerated due to 
funding limitations therefore there is no 
benefit to accelerating this activity.  

NSLS-II 2-29-08 Closed M. Fallier CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 

B40 2.2.3.13.2 2-48 Verify the correct coverage area for 
the ring building fire protection sys-
tem, and update the cost estimate 
and schedule as appropriate. 

The fire protection estimate for the 
Ring Bldg will be updated to reflect the 
current square footage protected. 

NSLS-II 5-30-08 Open M. Fallier CLOSED 
11/4/08—The re-
sponse is considered 
adequate. 

B41 2.2.3.13.2 2-48 Verify that the cost estimate cor-
rectly includes the HSSD. Update 
the cost estimate and schedule as 
necessary. 

The fire protection estimates will be 
broken out in more detail and will re-
flect the use of HSSD systems. 

NSLS-II 5-30-08 Open M. Fallier CLOSED 
11/4/08—The re-
sponse is considered 
adequate  
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B42 2.2.3.14.3 2-51 Consider modification of the sched-
ule logic to remove the non-
productive period by more efficient 
procurement of key building materi-
als for the LOBs.  

The LOB schedule logic will be revised 
to allow procurement of steel, siding 
and roofing to be concurrent, thus 
reducing the overall duration to 
achieve building enclosure. 

NSLS-II 5-30-08 Open M. Fallier CLOSED 
11/4/08—The re-
sponse is considered 
adequate  

C1** 2.3.3 2-62 Develop and issue a comprehensive 
Project Programmatic, Technical, 
Cost and Schedule Assumptions 
document. 

Key project programmatic, technical, 
cost, and schedule assumptions has 
been comprehensively documented in 
the “NSLS-II Programmatic, Scope, 
Cost, Schedule, and Risk Assump-
tions” document. This will be regularly 
updated and maintained as a con-
trolled document. 
Documentation: “NSLS-II Program-
matic, Scope, Cost, Schedule, and 
Risk Assumptions 11-18-07.pdf” 

NSLS-II 11-18-07 Closed D. Hatton CLOSED 
11/4/08—Project team 
response is adequate. 

D1*  2-65 Identify a source of funding for the 
‘hotel loads’ for the two periods of 
schedule contingency prior to CD-4. 

Contingency in the amount of $19M 
has been assigned to the risk associ-
ated with the ‘hotel loads’ that would 
occur if work extends into the two 
periods of schedule contingency, total-
ing one year, prior to CD-4. This 
amount includes $10M in additional 
contingency on pre-ops that was 
added to the TPC at the recommenda-
tion of the SC IPR for CD-2. This risk 
and contingency is also discussed in 
the “NSLS-II Programmatic, Scope, 
Cost, Schedule, and Risk Assump-
tions” document in section 5.6. 
Documentation: “PCR_08_003.pdf”, 
“BCP_08_003.pdf”, and “NSLS-II Pro-
grammatic, Scope, Cost, Schedule, 
and Risk Assumptions 11-18-07.pdf”. 

NSLS-II 5-30-08 Closed D. Hatton TRANSFERRED 
11/4/08—The project 
team response links 
this recommendation 
with recommendation 
E5 which remains 
OPEN. Closure of E5 
may impact the status 
of D1 Both E5 and D1 
will be transferred to 
the CD-3 CAP for 
further action and 
follow up. D1 transfers 
to CD-3 CAP Item 40. 
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D2* 2.4.3 2-63 Provide more detail in the schedule 
for major activities such as the 
Conventional Facilities contract, the 
Construction Management contract, 
planned procurements, and project 
reviews and approvals. 

Additional detail for these activities will 
be added to the Primavera schedule. 

NSLS-II 12-31-07 Open D. Hatton TRANSFERRED 
11/4/08–Action is 
incomplete. This Find-
ing and recommenda-
tion will be transferred 
to CD-3 CAP as item 
47 for further action 
and follow up. 

D3** 2.4.3 2-64 Develop appropriate milestones at 
all levels to allow tracking of Title II 
design to its scheduled completion 
on September 12, 2008. Provide 
Milestone Definitions as required. 

One Level 2 milestone, “100% Con-
ventional Facilities Design Complete–
September 12, 2008”, and two Level 3 
milestones, “60% Conventional Facili-
ties Design Complete–May 12, 2008” 
and “40% Accelerator Systems Design 
Complete–January 31, 2008” will be 
added to the Primavera schedule 
according to an approved Project 
Change Request and Baseline 
Change Proposal. 
Documentation: PCR_08_002.pdf and 
BCP_08_002.pdf 

NSLS-II 11-18-07 Closed S. Dierker CLOSED 
11/4/08 
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D4** 2.4.3 2-65 Develop logic for the Experimental 
System R&D activities which shows 
relationship to the technical systems 
it is supporting. Ensure all other 
R&D is accurately portrayed in the 
schedule, and in the WBS Diction-
ary.  

Twelve milestones, including one at 
Level 3, have been defined for Ex-
perimental Facilities R&D activities and 
their linkages to relevant experimental 
facilities design and construction activi-
ties have been defined and will be 
added to the Primavera schedule 
according to an approved Project 
Change Request. Additional detail for 
other R&D items has also been added 
to their scope definitions in the WBS 
Dictionary and to their scheduled ac-
tivities in the Primavera schedule. 
Documentation: 
“PCR_08_002.pdf”,”Experimental 
Facilities R&D Milestones and Link-
ages.pdf”, “PCR_08_001.pdf”, “NSLS-
II WBS Dictionary 11-16-07.doc”, 
“NSLS-II Milestone List 11-18-07.pdf”, 
and “NSLS-II Detail Schedule 11-18-
08.pdf” 

NSLS-II 11-18-07 Closed S. Dierker CLOSED 
11/4/08 

D5 2.4.3 2-63 Provide an explanation of the deri-
vation of the current critical path in 
the Schedule Assumptions Docu-
ment and other project documents 
as appropriate. 

The derivation of the current critical 
path has been documented in the 
“NSLS-II Programmatic, Scope, Cost, 
Schedule, and Risk Assumptions” 
document. This will be regularly up-
dated and maintained as a controlled 
document. 
Documentation: “NSLS-II Program-
matic, Scope, Cost, Schedule, and 
Risk Assumptions 11-18-07.pdf” 

NSLS-II 11-18-07 Closed D. Hatton CLOSED 
11/4/08 
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D6 2.4.3 2-64 Develop and issue Schedule Con-
trol Procedure. Develop a Schedule 
Procedure which institutionalizes 
the process by identifying who can 
issue schedule or milestones and 
changes; clearly identifies the latest 
schedule revision/issue date; and 
identifies schedule conventions, 
statusing rules, etc.  

Schedule Control Procedures satisfy-
ing this recommendation will be devel-
oped and implemented. 

NSLS-II 4-30-08 Open D. Hatton CLOSED 
11/4/08–Verifying 
procedure has been 
written. 

D7 2.4.3 2-65 Provide significant additional detail 
on the activities leading to Activity 
CFC1115, correct the activity de-
scription, and justify the duration. 

Additional detail for this activity indicating 
all major steps required to secure bids 
for the Ring Bldg contract have been 
included in the schedule. 

NSLS-II 2-29-08 Closed M. Fallier CLOSED 
11/4/08–Project team 
response is adequate.  

E1** 2.5.3 2-66 Expand the RMP (or create another 
document) to specifically identify 
programmatic/global risks that might 
affect the project. Ensure that a 
contingency sum is assessed to 
reflect the magnitude of the uncer-
tainty imposed by these additional 
risks. 

A section was added to appendix B of 
the Project Execution Plan (PEP) to 
describe how federal and/or program 
risks will be identified, tracked and 
managed. The Federal Project Director 
will be responsible for executing the 
process. Using this process an initial 
federal risk registry has been created 
and will be tracked. Federal risks that 
require contingency from within the 
TPC will be cross referenced and 
tracked in the project risk registry. The 
NSLS-II Risk Management Plan (sec-
tion 1, page 2) has been updated to 
include information on federal risk 
management. 
Documentation: “NSLS-II PEP Rev 3 
11-16-07.pdf”, appendix B, paragraph 
B4.11, “Fed Risk Registry for NSLS-
II.xls”, and “NSLS-II Risk Management 
Plan 11-18-07.pdf” 

BHSO 11-18-07 Closed F. Crescenzo CLOSED 
The PEP, RMP, Risk 
Registry and Risk 
Assumption changes 
now adequately de-
scribe a Federal/ 
programmatic risk 
identification, tracking 
and management 
process, and the risks 
identified are gener-
ally assumed to be 
“mitigated away,” with 
no programmatic 
contingency defined. 
Provided the mitiga-
tion assumptions are 
clearly communicated 
to the ESAAB, this is 
acceptable. 
11/4/08 
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E2** 2.5.3 2-68 Review the Risk Analysis with a 
focus on the following items: 
Re-address the contingency as-
sessment for this project. Ensure 
that the methodology used is care-
fully and fully explained, including 
the use of “risk factors,” and how 
they have been developed. 
Document how the probabilistic risk 
assessment was performed and 
justify why the process used was a 
realistic approach for this project. 
Document the support and collabo-
ration of the project staff and IPT in 
developing the risk management 
plan and risk analysis 
Document how the probabilistic 
assessment considers risk depend-
encies. 
Tie the results of the stochastic 
assessment directly to the project 
contingency sum proposed for the 
baseline. 
Ensure that the risks proposed are 
reasonably defined, and that corre-
sponding mitigation actions are 
reasonable and attainable. 
Document how each mitigation 
action will be incorporated into the 
project baseline if not included 
already. 
Minimize the use of arbitrary ad-
justments to the contingency devel-
opment. Document the logic for 
them when used. 
Document how the proposed con-

The methodology for risk and contin-
gency assessment has been carefully 
and fully documented in the “NSLS-II 
Programmatic, Scope, Cost, Schedule, 
and Risk Assumptions” document. All 
points raised here are addressed in 
that document. 
Documentation: “NSLS-II Program-
matic, Scope, Cost, Schedule, and 
Risk Assumptions 11-18-07.pdf” 

NSLS-II 11-18-07 Closed J. Yeck, 
D. Hatton 

CLOSED 
11/4/08—The “NSLS-
II Programmatic, 
Scope, Cost, Sched-
ule, and Risk Assump-
tions” has been 
modified to address 
the noted shortcom-
ings; The RMP and risk 
registry have been 
updated. Mitigation 
actions are incorpo-
rated into the baseline 
scope and costs. Con-
tingency is determined 
using Monte Carlo 
techniques, and is 
calculated at the 95% 
confidence level. The 
new contingency re-
sults in a TPC less than 
the performance base-
line. 
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tingency amount provides reason-
able assurance that the proposed 
cost, schedule and technical base-
line can be met and no more. 

E3* 2.5.3 2-68 Provide documentation, including 
the rationale, for how contingency is 
planned to be used over the life of 
the project. 

The rationale, plan, and schedule for 
contingency use has been docu-
mented in the “NSLS-II Programmatic, 
Scope, Cost, Schedule, and Risk As-
sumptions” document. This will be 
regularly updated and maintained as a 
controlled document. 
Documentation: “NSLS-II Program-
matic, Scope, Cost, Schedule, and 
Risk Assumptions 11-18-07.pdf” 

NSLS-II 11-18-07 Closed J. Yeck CLOSED 
Pages 10 and 11 of 
the “NSLS-II Pro-
grammatic, Scope, 
Cost, Schedule, and 
Risk Assumptions” 
adequately docu-
ments planned con-
tingency use.  

E4* 2.5.3 2.69 Review risk mitigation plans and 
ensure that all planned risk mitiga-
tion actions are reflected in the 
baseline costs and schedule. 

Risk mitigation plans will be reviewed 
to ensure that all active risk mitigation 
actions are appropriately reflected in 
the baseline costs and schedule. 

NSLS-II 4-30-08 Open J. Yeck CLOSED 
11/4/08—Risk mitiga-
tion actions are re-
flected in the baseline 
costs and schedule. 

E5** 2.5.3 2-69 Address the risks associated with 
the OPCs, and develop an appro-
priate contingency amount to ad-
dress the uncertainty. 

A risk has been identified that Pre-
operations (OPC) activities might take 
longer than currently planned and 
$10M has been added to the TPC to 
provide contingency against this risk 
(20% of $50M budgeted for pre-ops). 
Other OPC activities (primarily R&D) 
will be carried out to cost. 
Documentation: “PCR_08_003.pdf” 
and “BCP_08_003.pdf” 

NSLS-II 5-30-08 Closed S. Dierker TRANSFERRED 
11/4/08—Do not con-
cur with the Project 
Team response 
The documentation 
defines an OPC con-
tingency, but the 
rationale and method-
ology for the calcula-
tion is not clear 
This item will be trans-
ferred to the CD-3 
CAP as item number 
39 for further action 
and follow up. 
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E6 2.5.3 2-69 Consider setting aside a portion of 
the contingency as management 
reserve for use at the contractor’s 
discretion in order to simplify the 
bureaucratic burden on the Federal 
staff. 

The Project Execution Plan authorizes 
the Federal Project Director, with the 
concurrence of the Director, Office of 
Basic Energy Sciences, to assign a 
portion of the contingency to the 
NSLS-II Project Director for use as 
management reserve. The need for 
this will be continually evaluated to 
ensure that the bureaucratic burden on 
the Federal staff does not become 
excessive. 

BHSO 11-18-07 Closed F. Crescenzo CLOSED 
11/4/08—Although this 
recommendation was 
closed because MR 
was added to the base-
line, we do not believe 
the $880K of MR is 
sufficient, and have 
made a CD-3 Finding 
that the approach for 
determining the man-
agement reserve 
component is lacking. 

E7 2.5.3 2-70 Reevaluate the methodology for 
including risks on the “watch list.” 
Reconsider the practice of auto-
matically adjusting risks—
particularly that of adjusting “Low” 
risks to “High”—just because the 
contingency calculated for the risk is 
above an arbitrary value. Instead, 
consider narrowing the manage-
ment focus to those risks, regard-
less of the size of the estimated 
contingency, that demonstrate high 
cost sensitivity determined through 
the probabilistic assessment. 

The methodology for including risks on 
the ‘watch list’ will be reevaluated and 
the practice of automatically adjusting 
risk will be reconsidered. 

NSLS-II 4-30-08 Open J. Yeck CLOSED 
11/4/08—The method-
ology for the watch list 
has been revised. 
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G1** 2.7.3 2-73 Document the scope of the project 
in a single location and include 
quantitative, measurable parame-
ters to allow confirmation that the 
project has supplied what was de-
signed and that the end product 
performance meets the project 
requirements. Tie the scope to the 
requirements documents’ for the 
Conventional, Accelerator, and 
Experimental facilities. 

The WBS Dictionary has been ex-
panded to serve as a comprehensive 
description of the project scope. The 
WBS dictionary is also included (to 
Level 3) as Appendix D of the PEP. 
The six insertion device beamlines 
included in the project scope are ex-
plicitly described in the WBS Diction-
ary. No project funds will be used for 
any beamlines other than these six 
beamlines and so no other beamlines 
are included in the scope description. 
Quantitative scope descriptions have 
been included in the WBS Dictionary 
wherever appropriate. 
Goals in WBS element 1.06.02.05.03 
(Accelerator SR Commissioning) will 
include quantitative measures defining 
what is acceptable. 

NSLS-II 12-31-08 Par-
tially 
closed 

S. Dierker TRANSFERRED 
11/04/08—
PARTIALLY CLOSED 
The progress 
achieved with the 
expanded WBS dic-
tionary has partially 
resolved this recom-
mendation. Remaining 
actions are transferred 
to CD_3 CAP item 5 
for further action and 
follow up. 

G2* 2.7.3 2-74 Document the justification for the 
key performance parameters pro-
posed in the PEP. Relate these 
parameters back to the original 
parameters used to gain initial pro-
ject approval and describe the ra-
tionale for any changes in the initial 
parameters to current values. 

The threshold key performance pa-
rameters proposed in the PEP are 
consistent with demonstrating the 
capability of NSLS-II to meet the mis-
sion need described at project ap-
proval. This is documented in the 
memo “NSLS-II KPP Justification”. 
Documentation: “NSLS-II KPP Justifi-
cation.pdf” 

NSLS-II 11-18-07 Closed S. Dierker, 
F. Willeke 

CLOSED 
11/4/08 

G3 2.7.3 2-74 Document the plan to achieve the 
full Contractor team staffing and 
how the staffing recommendations 
in the comprehensive Design Re-
view will be resolved. Revise staff-
ing plans to reflect the current status 
and track personnel actions to 
achieve the required staffing levels. 

Staffing Plan has been developed and is 
being used to track personnel actions. 

NSLS-II 2-24-08 Closed D. Hatton CLOSED 
11/4/08—Project 
team’s response is 
adequate. 
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G4 2.7.3 2-74 Document the plan for staffing the 
DOE Project Team and describe the 
“owner’s” project administration 
strategy. Include the level of project 
control anticipated and any time 
phasing of staff. Where matrixed 
staff is planned, include a measure 
of how much effort will be required 
from matrixed employees include 
confirmation from their parent or-
ganizations of their availability or the 
availability of the required function. 

The Project Execution Plan has been 
modified to improve the definition of the 
Federal Project Office and to identify 
resources available to the Federal Project 
Director. The revised PEP was approved 
on 12-15-07. 
Documentation: “NSLS-II PEP Rev 3 11-
16-07.pdf”, Appendix B, paragraph B4.1. 

BHSO 11-1-08 Closed F. Crescenzo CLOSED 
Modifications to the 
PEP have been made 
to adequately define 
the role of the BSO 
and matrix support 
available to the FPD. 

G5 2.7.3 2-74 Consider adding the components 
required to achieve the original 500 
mA scope back into the project. 

This has been reconsidered and a 
decision reached to not add the scope 
required to achieve 500 mA to the 
baseline at this time. 

NSLS-II 11-18-07 Closed S. Dierker CLOSED 
11/4/08 

I1** 2.9.3 2-77 Complete and document a compre-
hensive preliminary design review of 
all project components (Conven-
tional Facilities, Accelerator, and 
Experimental Facilities) relative to 
requirements documents. Resolve 
all comments that impact the pro-
posed baseline through direct 
changes to cost and schedule or 
with dedicated contingency. Adjust 
proposed scope, cost, and schedule 
baselines as necessary. 

A comprehensive design review of all 
project components (Conventional 
Facilities, Accelerator Systems, and 
Experimental Facilities) was conducted 
during Nov 6-9, 2007 by a DOE SC 
Independent Project Review team 
consisting of 36 expert reviewers. They 
found that NSLS-II is ready for CD-2 
following consideration of additional 
scope in two areas and additional 
contingency. These comments have all 
been resolved by making adjustments 
to the scope and cost (schedule was 
not impacted by the comments) base-
lines, resulting in an increase of TPC 
to $912M. 
The IPR meets the requirements of a 
design review as required by DOE O 
413.3, Table 2. 

NSLS-II 2-29-08 Closed S. Dierker CLOSED 
Confirm that this IPR 
design review, which 
is significantly differ-
ent from those ac-
complished previously 
by the program office, 
compares current 
documentation to the 
Requirements and 
meets the require-
ments of a design 
review as required by 
DOE O 413.3, Table 
2. Show the relation-
ship with Recommen-
dation J1. 
11/4/08 



 

 

C
D

-2 C
orrective A

ction P
lan

B
-25

Table B-1. CD-2 Corrective Action Plan for the NSLS-II Project 

ID 
no. 

Sec  
ref 

Page 
ref Recommendation 

Required action 
(discussion) 

Action 
office 

Start/ 
compliance 

Curren
t status 

Site 
use 

OECM 
perspective 

J1** 2.10.3 2-78 Document the interfaces between 
the various NSLS II processes and 
components. Confirm that all inter-
faces are adequately and quantita-
tively included in the WBS 
dictionary, cost estimate, and pro-
ject schedule. Coordinate with the 
risk assessment and contingency 
analysis where interfaces are not 
fully understood or still include risk 
to the cost, scope, or schedule 
baseline. Document each interface 
relative to risk. 

Documentation of interfaces will be 
reexamined additional detail will be 
added, as necessary, to adequately 
and quantitatively describe them in the 
WBS dictionary, cost estimate, and 
project schedule. This will be coordi-
nated with the risk assessment and 
contingency analysis and documented 
in the risk registry. 

NSLS-II 6-31-08 Open J. Yeck TRANSFERRED 
11/4/08—Partially 
Closed. Satisfactory 
for internal team inter-
faces. Transferred for 
external interfaces to 
CD-3 CAP as item 26 
for additional action 
and follow up. 

J2* 2.10.3 2-78 Complete development of System 
Requirements and Design criteria 
documents in a controlled process. 
Incorporate these documents into 
the design review process. 

The System Requirements and Design 
criteria documents will be completed in a 
controlled process. These documents will 
be incorporated into the design review 
process. 

NSLS-II 6-13-08 Open E. Johnson, 
L. Miceli 

TRANSFERRED 
11/4/08—CLOSED for 
Conventional Facili-
ties; OPEN and 
Transferred for Accel-
erator Systems and 
Experimental Facili-
ties. Transferred to 
CD-3 CAP as item 2 
for additional action 
and follow up. 

J3* 2.11.3 2-81 Review the cost estimate for inclu-
sion of LEED Gold Certification 
costs across all applicable WBS 
Elements 

The project is not required to achieve 
LEED Gold but will achieve a minimum 
of LEED certification and possible Silver 
level certification. 

NSLS-II 2-29-08 Closed M. Fallier CLOSED 
11/4/08—Project team 
response is adequate 

L1* 2.12.3 2-83 Include important hazard analysis 
tasks in the project schedule as 
either milestones or separate activi-
ties, so as to assure appropriate 
visibility to the IPT. 

Important hazard analysis tasks will be 
included in the project schedule to as-
sure appropriate visibility to the IPT. 

NSLS-II 4-30-08 Open D. Hatton CLOSED 
11/4/08—Appropriate 
hazard analysis tasks 
have been added to 
the schedule. 
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L2* 2.12.3 2-83 Expand the project schedule to 
include discrete activities for DOE O 
420.2B processes and approvals. 

The project schedule will be expanded to 
include discrete activities for DOE O 
420.2B processes and approvals. 

NSLS-II 4-30-08 Open D. Hatton CLOSED 
11/4/08–Schedule 
includes activities for 
DOE O 420.B proc-
esses and approvals. 

M1 2.13.3 2-86 Consider conducting a formal VE 
study aimed at design simplification 
and cost savings for the Accelerator 
Systems early in the final design 
phase. 

Consideration will be given to conduct-
ing a formal VE study of accelerator 
systems early in the final design 
phase. 

NSLS-II 1-31-08 Open S. Dierker TRANSFERRED 
11/4/2008—With the 
accelerator design still 
in progress this item 
remains open. IT will 
be transferred to the 
CD-3 CAP as item 42 
for continued action 
and follow up. 

M2 2.13.3 2-89 Consider conducting a formal VE 
study aimed at design simplification 
and cost savings for the Experimen-
tal Facilities early in the final design 
phase. 

Consideration will be given to conduct-
ing a formal VE study of Experimental 
Facilities early in the final design 
phase. 

NSLS-II 6-1-10 Open S. Dierker TRANSFERRED 
11/4/2008—With the 
experimental facilities 
design still in progress 
this item remains 
open. IT will be trans-
ferred to the CD-3 
CAP as item 43 for 
continued action and 
follow up. 

N1* 2.14.3 2-88 Incorporate startup and commis-
sioning detailed activities in a P3 
schedule to verify that all require-
ments are logically tied. Verify that 
scope, resources and costs neces-
sary to accomplish these activities 
are included in the cost schedule 
baseline. 

All startup and commissioning activities 
will be included in the cost and schedule 
baseline and logically tied. All required 
scope, resources, and cost to accomplish 
these activities will be verified.  

NSLS-II 12-31-08 Open F. Willeke CLOSED 
11/4/08–Startup and 
commissioning activi-
ties and costs have 
been included in the 
performance baseline. 

O1* 2.15.3 2-89 Revise the PEP, Section 4.4, Work 
Authorization, to indicate that CD-3, 
Approve Start of Construction, is 
authorized by the SAE. 

The PEP will be revised in conjunction 
with CD-3 to reflect that CD-3 will be 
authorized by the SAE. 

BHSO 11-1-08 Open F. Crescenzo CLOSED 
11/4/08—PEP has 
been revised appro-
priately. 
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P1 2.16.3 2-90 Clearly state the planned major 
procurements in the Acquisition 
Strategy. Review and correct the AS 
document to be consistent with the 
Project cost and schedule base-
lines. 

The Acquisition Strategy has been up-
dated with current project cost and 
schedule baselines. The NSLS-II Pro-ject 
believes the Acquisition Strategy is not 
the appropriate place to state the detailed 
list of planned procurements because of 
the potential for changes in this list (within 
the TPC) and the burden of re-approving 
changes to the Acquisition Strategy. 
Instead, the project has developed a 
“NSLS-II Project Procurement Plan”, 
which itemizes the cost and schedule for 
planned major procurements. 
This document was approved on March 
12, 2008 and added to the controlled 
document list so that changes to the cost 
or schedule of major procurements will 
be regulated by our change control pro-
cedures and receive proper manage-
ment attention. 

NSLS-II 3-12-08 Closed D. Dale CLOSED 
11/4/08—Project 
team’s response is 
adequate. Additional 
requirements for 
changes to the AS 
were noted during the 
CD-3 EIR and are 
supported by CD-3 
CAP Recommenda-
tions. 

P2 2.16.3 2-91 Formalize the content of the NSLS-
II Project Procurement Management 
Plan, and submit it for review and 
concurrence by the FPD and DOE 
Contracting Officer. 

The “NSLS-II Project Procurement 
Management Plan”, will be improved 
upon by 12-31-07 and submitted for 
review and concurrence by the FPD 
and DOE Contracting Officer. 

NSLS-II 3-12-08 Open D. Dale TRANSFERRED 
11/4/08—The docu-
ment was updated 
and signed internally 
but has not been 
submitted to the FPD 
or DOE Contracting 
Officer. This item is 
transferred to the CD-
3 CAP as item 45. 
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Q1* 2.18.3 2-92 Develop a plan or strategy for either 
meeting the requirements of DOE 
O361.1A to provide a Level 4 certi-
fied FPD for this Major Project Ac-
quisition, or to obtain a waiver from 
this requirement. Submit the plan as 
part of CD-2 documentation for SAE 
approval. Revise the project organi-
zation to eliminate the splitting of 
FPD authority and accountability 
between two individuals. 

The Federal Project Director for NSLS-II 
will be certified prior to CD-3. 

BHSO 11-1-08 Open F. Crescenzo TRANSFERRED 
11/4/08—Project 
team’s strategy is now 
to get a waiver for the 
level 4 FPD require-
ment. Approval is 
included in the PEP 
which has not been 
signed. This item will 
be transferred to the 
CD-3 CAP as item 49 
for further action and 
follow up. 

Q2 2.18.3 2-93 Ensure that contingency planning 
provides measures to accommodate 
the periodic absence of the BSA 
NSLS-II Deputy Project Director. 
Submit the plan as part of CD-2 
documentation for SAE approval. 

Two individuals are authorized to act on 
behalf of the NSLS-II Deputy Project 
Director in his absence, as required. The 
NSLS-II Senior Project Advisor, S. Ozaki, 
has many years of experience managing 
large accelerator construction projects. 
The NSLS-II Project Support Division 
Director, D. Hatton, has responsibility for 
managing all project support functions 
and informally acts as Deputy to the 
Deputy Project Director. D. Hatton also 
stays in very frequent communication 
with the Deputy Project Director in his 
absence. Acting together, Ozaki and 
Hatton, ensure that the functions of the 
Deputy Project Director continue un-
impeded in his absence. The NSLS-II 
Project Execution Plan will be updated to 
document this approach. 

NSLS-II 4-30-08 Open S. Dierker CLOSED 
11/4/08—Approval of 
the PEP will denote 
SAE approval of the 
staffing strategy. 

Q3 2.18.3 2-93 Consider establishing a tracking 
system for action items from weekly 
IPT meetings, with due dates and 
description of how the item is re-
solved or closed. 

A tracking system for action items from 
weekly IPT meetings, with due dates 
and descriptions of how items are 
resolved and closed will be imple-
mented. 

BHSO 4-30-08 Open F. Crescenzo CLOSED 
11/4/08—Project 
team’s response is 
adequate. 
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A. SCOTT DAM, P.E. 
LMI Independent Contractor 

2000 Corporate Ridge 
McLean, VA 22102 

Telephone: (703) 629-6964 
Fax: (703) 743-9625 

E-mail: sdam@lmi.org 
Education 

B.M.E., Mechanical Engineering, The University of Louisville 
M.Eng., Mechanical Engineering, The University of Louisville 
C of C (M.S. Equiv.), Nuclear Reactor Engineering, Bettis Reactor Engineering School 
M.B.A., Finance and Marketing, Rutgers University 

Experience Summary 

Mr. Dam has more than 30 years’ experience in commercial and government nuclear and 
management services businesses including senior and executive leadership positions. He 
has extensive experience in nuclear fuel-cycle facilities services and consulting, including 
developing new power generation and spent-fuel and waste management facilities and 
equipment. His experience includes all phases of projects from concept planning and 
project development, cost and schedule estimating, design, licensing, construction, 
testing, operations, and decontamination to decommissioning. 

Mr. Dam has over 11 years experience with U.S. Department of Energy (DOE) programs 
and projects including Civilian Radioactive Waste Management, environmental 
restoration, nuclear materials disposition, production and processing, nuclear energy, and 
science research. He has led or participated in independent reviews of numerous DOE 
design and construction projects and managed independent reviews of DOE environ-
mental management programs at almost all DOE and NNSA sites and labs. 

Mr. Dam has over 25 years of project and program management of design and 
construction projects including new commercial nuclear power reactors during all phases 
of design, construction, startup, and operations, modifications and additions to 
commercial reactor plants, new fuel cycle and waste management facilities, and 
decommissioning of power reactors and fuel cycle facilities.  

He has led or served on over 40 external independent reviews of DOE and NNSA capital 
asset acquisition projects and DOE’s environmental management programs. 

He holds DoD TS and DOE Q clearances. 

Certification/Professional Affiliations 

Registered Professional Engineer: Virginia, Pennsylvania, and New Jersey 
Member, American Nuclear Society 
Member, American Society of Mechanical Engineers 
Member, Project Management Institute (PMI) 
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Stephen A. Flannery, CCE 
LMI Consultant 

4491 Fairway Oaks Drive 
Mulberry, FL 33860 

Telephone: (863) 255-8812 
Fax: (863) 425-8914 

E-mail: sflanne1@tampabay.rr.com 
Education 

B.S., Civil Engineering, The University of Michigan 
M.S., Civil Engineering, The University of Michigan 

Experience Summary 

Mr. Flannery has more than 36 years of experience in all phases of management and 
control of projects as an employee of owner, A-E, and consulting firms. He possesses 
extensive experience in cost engineering involving estimation, control, and analysis of 
capital expenditures for varied industrial applications. He is experienced in conceptual 
and detailed estimating, cost monitoring, trending, value engineering, performance 
measurement and cost control; bid analysis and contract development; cost management 
system development and evaluation; planning and scheduling; and procedures develop-
ment. 

Mr. Flannery has 16 years’ experience in directing up to 70 professional and support 
personnel. He has extensive experience performing independent cost estimates and 
validations of projects for the U.S. Department of Energy’s Environmental Restoration, 
Waste Management, and Civilian Radioactive Waste Management programs. 

He has provided successful management and execution of cost engineering projects 
including independent cost estimate and schedule reviews, system and procedure 
evaluation and development, estimate and schedule development, and economic and 
financial feasibility analyses. His experience also includes extensive work in environ-
mental restoration, hazardous waste management facilities and operations, utility (power 
plant) engineering and construction, oil field facilities design and construction, petroleum 
refinery construction, and U.S. Department of Energy reviews of high technology 
projects and programs. 

Certification/Professional Affiliations 

Certified Cost Engineer No. 01473 
Member, Project Management Institute (PMI) 
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DOUGLAS A. GRAY, P.E. 
LMI Consultant 

22281 E. Canyon Place 
Aurora, CO 80016 

Telephone: (303) 984-1963 
E-mail: grayda@comcast.net 

Education 

B.S., Chemical Engineering, Iowa State University, 1975 

Experience Summary 

Mr. Gray has 30 years of experience in engineering and design, project and program 
management, and consulting. He was past program manager for an independent cost 
estimating contract with DOE FM-20. Mr. Gray’s focus over the past 15 years has been 
in support of the U.S. Department of Energy, and in particular, performing independent 
cost estimates, independent cost reviews, and external independent reviews of over 50 
major DOE projects and programs ranging in cost from $5 million to about $25 billion. 
These reviews include independent assessment of baseline life-cycle costs, construc-
tion/operations cost estimates, D&D costs, work breakdown structures, risk assessments, 
and contingency analyses. 

Mr. Gray has been responsible for the cost review and risk assessment portions of many 
of the external independent reviews related to ongoing DOE projects. These include 
review of the Environmental Management programs for such sites as Brookhaven 
National Laboratory, Lawrence Livermore National Laboratory, Pantex, Nevada Test 
Site, Lawrence Berkeley National Laboratory, and Los Alamos National Laboratory. Mr. 
Gray also has assessed the costs and risks/contingency for such DOE capital construction 
projects as the Tritium Extraction Facility, the Depleted Uranium Hexafluoride 
Conversion Project, the Highly Enriched Uranium Materials Facility, the Weapons 
Evaluation Test Laboratory, and the Microsystems and Engineering Sciences Applica-
tions project. As a result of these reviews, numerous recommendations have been 
implemented by DOE to improve project/program management, project cost estimates, 
and overall project performance.  

Certification/Professional Affiliations 

Professional Engineer, Colorado, No. 25722 
Professional Engineer, Ohio, No. E-55299 
American Institute of Chemical Engineers 
Society of Mining Engineers 
Colorado Hazardous Waste Management Society 
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DONALD M. HERNON, P.E., PMP (RET), CSP 
LMI Consultant 

33 Murphy’s Way 
Lyman, ME 04002 

Telephone: (207) 499-7487 
E-mail: dhernon@verizon.net 

Education 
B.S., U.S. Naval Academy 
M.S., Operations Research, Naval Postgraduate School 

Experience Summary 
Mr. Hernon has over 30 years experience managing and evaluating capital projects, 
including those associated with environmental restoration, nuclear power plants, DOE 
programs, and major commercial projects. He was Environmental Restoration Program 
manager and Occupational Safety and Health Department manager at the DOE Pantex 
Plant, where he also led the contractor Operational Readiness Review team for the startup 
of a major facility for the storage of plutonium pits. 

Mr. Hernon was a project manager for Stone & Webster Engineering with cost, schedule 
and performance responsibility for over 15 projects of varying size, technical complexity 
and contractual requirements, including the following: 

 Structural earthquake repair of a major telecommunications building. 

 Restart of commercial nuclear power plants. 

 Program management and technical support of DOE national laboratory 
and nuclear weapons facilities. 

 Engineering/construction of a major overseas, grass roots petrochemical 
complex. 

Mr. Hernon is a retired U. S. Navy officer, having served on five Navy surface ships, 
including assignment as an aircraft carrier Reactor Officer. He holds an inactive DOE Q 
clearance. 

Certification/Professional Affiliations 

Professional Engineer, Massachusetts, No. 33999 
Certified Safety Professional, No. 14080 
Project Management Professional (retired status), No. 6914, Project Management 
Institute (PMI) 
Member, American Society of Safety Engineers 
Member, PMI 
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D. STAN HETTICH 
LMI Consultant 

143 Baypath Drive 
Oak Ridge, TN 37830 

Telephone: (863) 386-4495 
E-mail: shettich@lmi.org 

Education 

B.S., Business Administration, Lehigh University  
M.Ed., Education, Lehigh University 

Experience Summary 

Mr. Hettich has more than 30 years of hands-on experience in the execution and 
management of complex acquisitions. As a commissioned officer in the U.S. Navy 
Supply Corps, Mr. Hettich served as both a federally warranted Procuring Contracting 
Officer (PCO) and Administrative Contracting Officer (ACO) in various Department of 
Defense organizations. At the Los Alamos National Laboratory (LANL), Mr. Hettich 
served in several different acquisition related roles, including being the procurement team 
leader for A/E, Capital Construction and EM contracting, before becoming the 
Laboratory’s Procurement Manager.  

Mr. Hettich has successfully managed projects and programs in public and private sector 
organizations; including serving for a period as the RTBF program manager for LANL’s 
plutonium facilities. Mr. Hettich has led organizations with up to 330 professional and 
support personnel. In the public sector, he has managed organizations involved in the 
execution and administration of procurements for weapons systems, ship repair, EM/ER 
activities, A/E related services and capital construction projects (DoN, DLA and 
DOE/NNSA). His management credentials also include responsibility for the perform-
ance of organizations with profit and loss accountability in the private sector. 

As an independent consultant, Mr. Hettich has assisted customer organizations develop 
and implement strategies to overcome difficult acquisition related challenges; led efforts 
to solve complicated managerial problems through the reengineering of business 
processes, as well as being a team member on various types of customer mandated 
independent reviews.  

Certification/Professional Affiliations 

DoD Acquisition Professional Community (APC); Level III certification  
Weapons Acquisition System Manager (WASM); Level II certification 
National Contract Management Association (NCMA) 
Military Officers Association of America (MOAA) 
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MARLENE M. HYDE, CCE 
LMI Consultant 

212 Norris Place 
Casselberry, FL 32707 

Telephone: (407) 883-0008 
E-mail: hydeconsulting1@gmail.com 

 
Education 

BFA Architecture and Planning, UNM 
M.S. Civil Engineering, University of New Mexico 
Graduate Certificate in Hazardous Waste Management, UNM 

Experience Summary 

Ms. Hyde has more than 32 years of experience in project management, scheduling, cost 
engineering, EVMS, and project controls.  Her experience includes projects for the US 
Department of Energy Environmental Restoration program, Waste Management, the 
Office of Science, and NNSA, as well as extensive experience in the private sector in 
healthcare, microelectronics, and airport construction. She has experience developing 
project controls systems and earned value systems; planning and scheduling; schedule 
reviews; risk analysis; bid review and analysis; life cycle costing; LEEDS; construction 
management; procedures development for estimating, scheduling and earned value 
systems; conceptual estimating; project cost reviews;  and project management. 

She has provided successful leadership on  projects  including 12 years on environmental 
restoration, planning, and line item construction at Sandia National Laboratories, 5 years 
with Intel, and 7 years with a multi-hospital system.  As a consultant, she provided 
project controls guidance to Motorola Headquarters and Indian Health Services, and was 
the cost and schedule consultant to the Waste Isolation Pilot Project (WIPP) for 5 years. 
She validated the Sandia National Laboratories EM baseline and managed the ER/WM 
program at the Inhalation Toxicology Research Institute (ITRI). She initiated the 
Facilities scheduling and project controls system and cost estimating system at Sandia 
National Laboratories and developed Primavera schedules and supported the EIR and 
IPR reviews for the Center for Integrated Nanotechnologies, Weapons Evaluation Test 
Lab, Sandia Underground Reactor Facility, Technology Capabilities Revitalization, and 
has done validation surveys at Livermore, Savannah River, Los Alamos, and Pantex.   

Certification/Professional Affiliations 

Certified Cost Engineer No.01302 
Association for the Advancement of Cost Engineering International 
Project Management Professional since 2002, No.51869 
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JOHN R. PHILLIPS, PMP 
LMI Consultant 
586 Vintage Dr. 

Williston, SC 29853 
Telephone: (803) 259-2683 

E-mail: jcphillips@barnwellsc.com 
Education 

B.S., Mathematics, Florida State University 
M.S., Industrial Engineering, University of Florida 

Experience Summary 

Mr. Phillips has 23 years of engineering, construction, and project management 
experience in the U. S. Department of Energy. He has extensive hands-on experience 
successfully managing complex one-of-a-kind complex nuclear facility projects, as well 
as infrastructure projects such as office buildings, waste water treatment, and domestic 
water plants, and new waste management projects. He has experience in all phases of 
project management, from early project planning to start-up and turnover to operations. 

Prior to joining LMI, he was the federal project director for upgrades to operating nuclear 
processing facilities. As the Savannah River Site project management program manager, 
Mr. Phillips led improvements in risk management, Federal Project Director training, 
integrated project team organization, critical decision making, technology development, 
and technical management. He has performed independent baseline reviews for DOE’s 
Environmental Management Office, including the Office of River Protection Tank Farm 
PBS baseline review, and Earned Value Management System certification reviews. He 
assisted the DOE’s Office of Engineering and Construction Management in the 
development of a Project Management Career Development Program. 

Prior to working for DOE, Mr. Phillips served 4 years as an industrial engineer at the 
Charleston Naval Shipyard assessing nuclear submarine overhaul work quality. 

Mr. Phillips has a DOE Q clearance. 

Certifications/Special Qualifications 

Project Management Professional—Project Management Institute certification 
Nuclear Safety Systems—U. S. Dept. of Energy Technical Qualification 
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HUGH E. REAMS, P.E. 
LMI 

2000 Corporate Ridge 
McLean, VA 22102 

Telephone: (703) 917-7491 
E-mail: hreams@lmi.org 

Education 

B.S., Civil Engineering, Penn State University 
M.S., Civil Engineering, Penn State University 

Experience Summary 

Mr. Reams is an LMI research fellow with more than 24 years of engineering experience 
in construction management, program management, project planning, facilities 
management, contract administration/management, and engineering data management. In 
his 20 years as a commissioned officer in the U.S. Navy Civil Engineer Corps, he served 
in various assignments, including operational construction forces, installation staffs, 
research positions, and senior-level operational staffs. His project experience includes 
management of multiple construction projects at major military installations, historical 
sites, and secure facilities at critical operational locations. 

Working on the staff of U.S. Central Command during Desert Storm and later for the 
Chairman of the Joint Chiefs of Staff, Mr. Reams developed the policy and procedures 
that define engineer operations for major contingencies, integrating the engineer 
capabilities of the various services’ uniformed and civilian engineer teams. While on the 
staff of the Chief of Naval Operations, he assembled the multi-year funding requirements 
for the Navy’s shore infrastructure program, including new construction, maintenance, 
and operational requirements and balanced requirements against available appropriations. 
During an assignment to the Defense Nuclear Agency, Mr. Reams developed and 
managed a multi-year theoretical shock physics program including instrumented 
simulations. 

Before coming to LMI, Mr. Reams was the Chief Operating Officer for a construction 
consulting company providing project reviews and analysis for financial institutions and 
government agencies. 

Certification/Professional Affiliations 

Registered Professional Engineer, Pennsylvania 
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WILLIAM S. TURNER, P.G. 
LMI Consultant 

12014 E. Mexico Avenue 
Aurora, CO 80012 

Telephone: (303) 755-6521 
E-mail: turner1w@yahoo.com 

Education 

B.S., Geology, Brockport State University 
M.S., Geology, University of Toledo 

Experience Summary 

Mr. Turner has more than 30 years of experience with independent cost estimating, 
external independent reviews, environmental investigations, facility cost estimating, and 
project analyses. For the last 8 years he has been a cost consultant working on a wide 
variety of DOE and DOD projects. Specifically, this included reviewing nuclear waste 
treatment facilities, nuclear waste handling operations, nuclear weapons production 
operations, and radioactivity cleanup projects for compliance with 413.3 and other DOE 
requirements. In addition he has been involved with estimating/evaluating a number of 
unique projects such as a highly enriched uranium storage facility, WTP, high temperate 
test facilities, radioactive waste tank construction, clean rooms construction, and 
chemical processing facilities.  Prior to becoming a consultant he was a program manager 
for Foster Wheeler Environmental Corporation on a major DOE contract involving 
independent assessments and cost estimates of some of the largest DOE environmental 
restoration and waste management projects. In this position, he was responsible for 
directing a staff in evaluating and performing independent cost estimating of major 
projects ($100 million plus) for DOE headquarters in Washington, DC. 

Representative projects reviewed were principally in the areas of facility construction, 
waste management, and energy research. Recent large DOE projects reviewed were at the 
Hanford, Oak Ridge, LANL, Idaho, LLNL, Paducah/Portsmouth, Nevada Test Site, and 
Brookhaven sites. In addition he has been involved in establishing/evaluating perform-
ance measures for specific projects and identifying appropriate benchmarks for a 
multitude of projects/operations.  

Certification/Professional Affiliations 

Professional Geologist, Georgia, No. 579 
DOT Hazardous Material Training (HM126F) 
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GERALD W. WESTERBECK 
LMI Program Manager 
2000 Corporate Ridge 

McLean, VA 22102 
Telephone: (703) 917-7216 
E-mail: gwesterb@lmi.org 

Education 

B.S., Engineering Science, U.S. Air Force Academy 
M.S., Electrical Engineering, University of Pittsburgh 
M.B.A., Wright State University 
Graduate of Industrial College of the Armed Forces; Air Command and Staff College, 

and Squadron Officers School 

Experience Summary 

Mr. Westerbeck is the LMI Program Manager for the DOE program. He has over 44 
years of experience in the public sector as an engineer, program and project manager, and 
consultant, including 32 years in facilities engineering and environmental management at 
both the federal installation and headquarters levels. He has served as a construction 
project planner, programmer, designer, and construction manager for major construction, 
alteration, and repair projects at U.S. Air Force bases in the United States, Okinawa, and 
Vietnam. He also served as the deputy manager of a USAF office coordinating the efforts 
of the other military services and the Office of the Secretary of Defense to improve the 
productivity of the U.S. industrial base and its preparedness for increased wartime 
production and reduced U.S. dependency on foreign critical/strategic materials. 

In 1987, Mr. Westerbeck was selected to establish an environmental restoration and 
compliance program at Wright-Patterson Air Force Base; that program quickly became a 
model for other federal operating bases facing federal and state regulation under RCRA 
and CERCLA. As a DOE site manager in the field and at DOE Headquarters, he gained 
extensive experience in the management and technical aspects of environmental 
restoration, the management and disposition of hazardous and radioactive waste 
materials, and decontamination and decommissioning of excess facilities and equipment. 

At LMI, he has managed studies and analyses for numerous federal agencies, including 
more than 85 External Independent Reviews, Independent Cost Reviews, and Business 
Case Analyses of DOE and NNSA line item projects. Mr. Westerbeck is a retired 
member of the Senior Executive Service and a retired Colonel from the U.S. Air Force. 
His decorations and awards include the Legion of Merit, the Bronze Star, the Meritorious 
Service Medal, and the Distinguished Career Service Award. He holds active DoD TS 
and DOE Q clearances. 

Certification/Professional Affiliations 
The Military Officers Association 
The Reserve Officer Association 
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Appendix D    
Personnel Interviewed 

During the course of this review, we interviewed the following: 

DOE 

 Robert Caradonna  

 Frank Crescenzo  

 Thomas Brown  

 Richard Diem 

 Joseph Eng  

 Mike Holland 

 Evelyn Landini 

BSA 

 Emanuel Abela 

 John Amabile 

 Andy Broadbent 

 Michael Bromfield 

 Aesook Byon 

 Steve Dierker 

 John Dmabile 

 Ove Dyling 

 Marty Fallier 

 George Ganetis 

 Mitch Ginn 

 Nick Gmur 

 Elliot Golnar 

 John Gosman 

 Patrice Greenwood 

 Diane Hatton 

 John Hill 

 Steve Hoey 

 Phil Hollabaugh 

 Dick Hseuh 

 Erik Johnsen 

 Tom Joos 

 Cathy Lavelle 

 Mike Loftus 

 Christine Madonia 

 Tony Mennona 

 Tom Nehring 

 William O’Brien 

 Jenn O’Connor 

 Satoshi Ozaki 

 David Pavlegio 

 Razvan Popescu 

 Igor Pinayev 
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 Christopher Porretto 

 Don Rawlings 

 James Rose 

 Steve Sawch 

 David Scott 

 Peter Selgrad 

 Timur Shaftan 

 Sushil Sharma 

 Qun Shen 

 Om Singh 

 Toshi Tanabe 

 Ferdinand Willeke 

 Neville Williams 

 George Woods 

 Jim Yeck  
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Appendix E 
Documents Reviewed 

[1] Memorandum from S. Hoey, Changes to the NSLS-II Hazard Analysis and 
Safety Basis since CD-2 (October 13, 2008) 

[2] Preliminary Safety Assessment Document for the National Synchrotron 
Light Source II, with 12 Appendices (August 25, 2008) 

[3] Final Hazard Analysis Report for the National Synchrotron Light Source 
II (November 2007) 

[4] Environment, Safety, and Health Plan for National Synchrotron Light 
Source II, Rev 2 (October 2008) 

[5] Environment, Safety, and Health Plan for the Construction of NSLS-II 
Conventional Facilities (Preliminary September 2008) 

[6] Management Plan for Construction of NSLS-II Conventional Facilities, 
LT-CFD-002-Rev 01 (September 2008) 

[7] Memoranda, NSLS-II Environmental Assessment vs Title II Design Speci-
fications, with backup material (June, August 2008) 

[8] Final Design Parameters and Beam Loss Assumptions for Shielding Cal-
culations of NSLS-II Accelerator Enclosures, Rev 2 (July 18, 2008) 

[9] Bulk Shielding Requirements for Final Design of NSLS-II Accelerator En-
closures, Rev 2 (July 18, 2008) 

[10] Guidelines for NSLS-II Beamlines and Front End Radiation Shielding De-
sign (May 15, 2008) 

[11] Final Report NSLS-II Radiation Safety Workshop (April 24-25, 2008) 

[12] Radiation Safety Design Review Tracking (April 2008) 

[13] Two samples, NSLS-II Project Safety Review Forms 

[14] 13 samples, NSLS-II ESH Design Review 

[15] Letter from Manager, Laboratory Protection Division, National Synchro-
tron Light Source II included in the Report on an Assessment of Security 
Risk at the Brookhaven National Laboratory (August 20, 2008) 
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[16] Report on an Assessment of Security Risk at the Brookhaven National 
Laboratory (OUO) (September 5, 2006) 

[17] Start-Up Planning and Operational Readiness Presentation 

[18] National Synchrotron Light Source II Start-UP Test Plan, Rev 2 (Septem-
ber 12, 2008) 

[19] Pre-operations Resource Loaded Schedule and Accelerator Systems Divi-
sion Breakout 

[20] BNL Standards Based Management System reference material – Index, 
Accelerator Safety, Engineering Design, Readiness Evaluations 

[21] Light Sources Directorate ES&H Policies and Requirements Manual In-
dex 

[22] LS-ESH-PRM-1.3.5b, Beamline Safety Review (January 3, 2008) 

[23] LS-ESH-PRM-1.3.0, Facility Design and New Program Review (July 21, 
2006) 

[24] F. Willeke Memorandum, Plans for providing more Schedule Detail for 
Integrated Testing and Commissioning (November 17, 2007) 

[25] Beamline Safety Review Committee Memorandum, X-9 Beamline review 
Documentation (September 9, 2008) 

[26] Quality Assurance Plan for the National Synchrotron Light Source II 
(September 2008) 

[27] NSLS-II Quality Assurance Website screenshots 

[28] BNL Standards Based Management System reference material- Quality 
Assurance; Training and Qualification; Nonconformances; Document 
Control;  Records Management; Work Planning and Control for Experi-
ments and Operations; Calibration; Materials Requiring Special Han-
dling(Including Age Sensitive Material); Engineering Design; Software 
Quality Assurance; Purchase Requisition Review for Quality-related Re-
quirements; Supplier Pre-Award Evaluation and Supplier Survey; Inspec-
tions and Acceptance; Suspect/Counterfeit Items; Integrated Assessment 

[29] 13 NSLS and NSLS-II Project Procedures – Engineering Design Plans; 
Design Reviews; Preparing and Revising Drawings and Specifications; 
Drawing and Specification Distribution; Preparation and Revision of En-
gineering Calculations and Analyses; Document Preparation and Con-
trol; Temporary Procedures; Purchase Requisition Review for Quality-
related Requirements; Nonconformance and Corrective and Preventive 
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Action; Control and Calibration of Measurement and Test Equipment; 
EMS/OSHAS Records Management; Quality Assurance Assessments 

[30] QA Organizational Chart 

[31] QA Work Breakdown Structure 

[32] QA Assessment Schedule 

[33] QA Assessment Checklists 

[34] QA Control Account Plan details 

[35] Presentation to SBMS Oversight Committee-SQA Project Plan (September 
2008) 

[36] NSLS-II Statement of Work Templates 

[37] NSLS-II Calibration Database Website screenshots 

[38] US DOE, Department of Energy Review Committee Report on the Techni-
cal, Cost, Schedule, and Management Review of the National Synchrotron 
Light Source-II (NSLS-II) (September 2008); referred to as the IPR Report 

[39] US DOE Brookhaven Site Office, Environmental Assessment for National 
Synchrotron Light Source II, DOE/EA-1558 (October 2006) 

[40] Brookhaven National Laboratory, Risk Management Plan for the National 
Synchrotron Light Source II, July 30, 2008 

[41] Brookhaven National Laboratory, Risk Registry Report for the National 
Synchrotron Light Source II, September 2008 

[42] Brookhaven National Laboratory, Contingency and Risk Analysis for the 
National Synchrotron Light Source II, September 2008 

[43] Brookhaven Science Associates, Project Execution Plan for the National 
Synchrotron Light Source II Project, Rev. 4, October 2008 

[44] Brookhaven National Laboratory, Global Requirements Document – Na-
tional Synchrotron Light Source II, Rev. 4, September 12, 2008 

[45] NSLS-II Detail Report, October 17, 2007 

[46] Current Cost Baseline, August 2008 

[47] NSLS-II Detail Resource-Loaded Schedule – CD-3 Review, August 2008 
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[48] BNL, NSLS-II Final Report for NSLS-II Construction Readiness Design 
Review, September 3-5, 2008 

[49] BNL, Review Tracking Report, September 16, 2008 and October 20, 2008 

[50] BNL, NSLS II Final Design Plan, May 13, 2008 

[51] BNL, NSLS II, Preliminary Design Report, November 2007 

[52] BNL, Management Plan for Construction of NSLS-II Conventional Facili-
ties, (LT-CFD-002-CD-REV1), September 2008 

[53] BNL, NSLS II Accelerator Systems, Design Drawings, (assorted) 

[54] BNL, NSLS II assorted beamline conceptual design sketches (6) 

[55] BNL, NSLS II Procurement Plan, March, 2008 

[56] BNL, NSLS II, Specifications for NSLS II Site Preparation (Electrical 
Work). August 8, 2008 

[57] BNL, NSLS II, Specifications for NSLS II Site Preparation (Site Clearing 
and Utility Isolation), August 8, 2008 

[58] BNL, NSLS II, Presentations handouts on Basis of Design (Conventional 
Facilities, Accelerator Systems, Experimental Facilities), Construction 
Execution/Planning, Sustainable Design, Risk Analysis, Interface Man-
agement, Sustainable Design, October 20-24, 2008 

[59] BNL, Contract No.137772 for Commissioning Services, October 8, 2008 

[60] BNL NSLS Resumes & Bios—assorted 

[61] BNL, NSLS II, Requirements, Specifications and Interfaces for the Ex-
perimental Facilities Utilities, RSI Document No. 1.04.01.02 

[62] BNL, NSLS-II, XFD-Ring Building and Experimental Floor Interface 
Document, LT-XFD-ID 003, Version 01, Revision 00, 9/12/2008 

[63] BNL, NSLS-II Accelerator Systems Technical Change Request, Process 
Water System Configuration Change, submitted August 12, 2008 

[64] BNL, NSLS-II Standard Beamline-Utilities Interface Document, LT-
XFD-ID-0001, Version 3, Revision 01, 9/12/2008 

[65] BNL, NSLS II, Experimental Facilities Requirements, Specifications, and 
Interfaces for the Ring Building and Experimental Floor, RSI Document 
No. 1.04.05.AB, , 9/2/08 
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[66] GEI Consultants, Geotechnical Report, Title II Final Design Phase, Au-
gust 12, 2008 

[67] Gilbane Regulatory Services, Management Guide for Projects Seeking 
LEED Certification, DRAFT v.5-14-04 

[68] HDR Architecture, Inc. (HDR), NSLS 2 Technical Specifications, 100% 
Title II Review Submittal, Conventional Facilities, August 25, 2008  

[69] HDR, NSLS 2 Basis of Design, Final Issue, Conventional Facilities, Sep-
tember 26, 2008  

[70] HDR, NSLS 2, Conventional Facilities, Final Design Drawings (assorted) 

[71] HDR, NSLS 2 Technical Specifications, Bid Issue, Conventional Facili-
ties, September 26, 2008 

[72] HDR, NSLS II, Sustainable Design Report, October, 2008 

[73] BNL, NSLS II, Budget and Expenses Activity Report, August 2008 

[74] BNL, NSLS II, Personnel Forecast Report by Activity, August 2008 

[75] BNL, NSLS II, Open Commitment Report, August 2008 

[76] BNL, NSLS II, Variance Analysis Reports, August 2008 for   

[77] 1 nm Spacial Resolution – Multilayer Laue R&D 

[78] Storage Ring Vacuum Chambers 

[79] Storage Ring Beam Position Monitor 

[80] Damping Wiggler 

[81] Vacuum Facility 

[82] Undulator Beam Line 4 

[83] VJ Associated, NLSL II, 100% Title II estimated reconciled Rev 1, Sep-
tember 25, 2008 

[84] Giffels Inc./IBI Group, Detailed Cost Estimate of Expansion of Central 
Chilled Water Facility (1.05.03.04, September 5, 2008. 

[85] BNL, NSLS II, Accelerator System Definition of Beneficial Occupancy, 
July 15, 2008 
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[86] BNL, NSLS II, Programmatic, Scope, Cost, and Schedule Assumption for 
the NSLS II project, October 2008 

[87] DOE, Review Committee Report on the Technical, Cost, Schedule, and 
Management Review of the NSLS II project, September 2008 

[88] BNL, NSLS II, Additional cost backup related to PCR 08-20 (Design Evo-
lution of Storage Ring Magnets and Power Supplies) 

[89] Memo: Approval of Mission Need, (Critical Decision-0)1 for the National 
Synchrotron Light Source I1 (NSLS-11) project, August 25, 2005  

[90] Memo: Approval of Alternative Selection and Cost Range, Critical Deci-
sion-1 for the National Synchrotron Light Source I1 (NSLS-11) project at 
the Brookhaven National Laboratory (BNL), July 12, 2007 

[91] Memo: Approval of the Project Performance Baseline, Critical Decision-2 
for the National Synchrotron Light Source I1 (NSLS-11) project at the 
Brookhaven National Laboratory (BNL), January 18, 2008 

[92] WBS Dictionary: CD-2 Baseline undated 

[93] WBS Dictionary: Current Baseline, August 2008 , September 2008 

[94] WBS Structure: CD-2 Baseline October 16, 2007 

[95] WBS Structure: Current Baseline, August 2008 ,September 18, 2008 

[96] NSLS II Global Requirements Document, Rev 4,  September 12, 2008 

[97] NSLS II Global Parameters Document, Rev 3,  September 12, 2008 

[98] Final Design Plan LT-FTP-09, Rev 2.0, October 3, 2008 

[99] NSLS-II Conventional Facilities Basis of Design LT-SPC-CF-CI-FAC-
001, September 26, 2008 

[100] HDR Bid Drawings, September 26, 2008  

[101] NSLS II Ring Building Technical Specifications,LT-SPC-CF-CI-FAC-
001, September 26, 2008 
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[102] Various Requirement Specification and Interface documents; Require-
ments definitions, various dates 

[103] National Synchrotron Light Source II –Nomenclature Standard DRAFT, 
February 14, 2008 Revision 1 

[104] Risk Management Plan for the National Synchrotron Light Source II, July 
2008  

[105] Risk Registry Report for the National Synchrotron Light Source II, Sep-
tember 2008  

[106] Fire Protection Design Strategy For The National Synchrotron Light 
Source – II, Brookhaven National Laboratory, Michael Kretschmann, P.E. 
BNL Fire Protection Engineering, February 29, 2008—Rev. 1 

[107] Environmental Assessment For National Synchrotron Light Source-II 
(NSLS-II) Brookhaven National Laboratory Upton, New York, DOE/EA-
1558, October 2006  

[108] Preliminary Safety Analysis Document fort he NSLS II Project, August 
25, 2008 

[109] Final Hazard Analysis Report for the NSLS II Project, November 2007 

[110] List of design drawings/package for the accelerator components , undated 

[111] Sample design drawings for the accelerator components , undated 

[112] NSLSII  XFD  Drawing  Listing  Provided  for  External  Independent  Re-
view , 20th  –  24th  October  2008   

[113] Sample design drawings for the experiment components, Undated (20 Mb)  

[114] Final Report for NSLS-II Construction Readiness Design Review at 
Brookhaven National Laboratory, September 3-5, 2008 

[115] NSLS II Conceptual Design Report, December 2006 

[116] Preliminary Design Report, NSLS-II (November 2007) 

[117] Results of and Responses to Project Design Reviews and Technical Inde-
pendent Project Reviews 
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[118] Recommendation Tracking Scorecard, September 2008  

[119] Configuration Management Plan for the National Synchrotron Light 
Source II, September 10, 2008 

[120] Conventional Facilities Division Title II Value Engineering Update, Sep-
tember 29, 2008 

[121] Environmental Safety & Health Plan for NSLS II, Rev 2, October 2008 

[122] Programmatic, Scope, Cost, and Schedule Assumptions for the National 
Synchrotron Light Source II, October 2008  

[123] Department Of Energy Review Committee Report on The Technical, Cost, 
Schedule, And Management Review Of The National Synchrotron Light 
Source – Ii (NSLS-II), September 2008 

[124] PCR Log, October 16, 2008 

[125] Project Organization Chart, September 29, 2008 

[126] Responsibility Assignment Matrix, October 19, 2007 

[127] NSLS II Start-UP Test Plan, Rev 2, September 12, 2008 

[128] Management Plan for Construction of NSLS II Conventional Facilities, 
September 2008 

[129] Environment, Safety, and Health Management Plan for the Construction 
of NSLS-II Conventional Facilities LT-ESH-006-CD-Rev 00, September 
2008 (Preliminary)  

[130] Project Execution Plan for the National Synchrotron Light Source II Pro-
ject, October 2008 

[131] NSLS II IPT Charter, January 2007 

[132] CD_2 Baseline Cost Estimate, October 17, 2007 

[133] Memo: Approval of the Acquisition Strategy for the National Synchrotron 
Light Source-II (April 20, 2007) 

[134] Memo: Value Method for the NSLS-II Project (October 12, 2007) 
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[135] NSLS II Acquisition Plan for the Ring Building, April 2008 

[136] Quality Assurance Plan for the National Synchrotron Light Source-II (Oc-
tober 2007) 

[137] Program Description: Earned Value Management System Effective Date: 
Apr 13, 2007 (Reviewed: Apr 13, 2007) 

[138] Project Controls Manual for the National Synchrotron Light Source II, 
September 2008  

[139] NSLS II Procurement Plan, March 2008 

[140] NSLS II FY09 Project Data Sheet 
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Appendix E    
Abbreviations 

A-E architect and engineer 

ALARA as low as reasonably achievable 

AP acquisition plan 

APP advanced procurement plan 

APS advanced photon source  

ATS Assessment Tracking System 

BAC budget at completion 

BAT beamline advisory boards 

BCP baseline change proposal 

BCWP budgeted cost for work performed 

BHSO Brookhaven Site Office 

BNL Brookhaven National Laboratory 

BSA Brookhaven Science Associates 

CAM cost account manager 

CAP corrective action plan 

CCWF Central Chilled Water Facility 

CD critical decision 

CF conventional facilities 

CFN Center for Functional Nanomaterials 

CHX coherent hard x-ray scattering 

CM construction management 

CPI cost performance index 

CSI Construction Specification Institute 

CSX coherent soft x-ray scattering 

DART days away, restricted, transferred 

DoD Department of Defense 

DOE Department of Energy 

EAC estimate at completion 
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EIR external independent review 

ESH Environmental Safety and Health 

ESH&Q environment, safety, health, and quality 

EVMS earned value management system 

FPD federal project director 

FTE full-time equivalent 

HC hazard category 

HSS health, safety, and security 

HVAC heating, ventilation, and air conditioning 

HXS hard x-ray nanoprobe 

ID insertion device 

IPR independent project review 

IPT integrated project team 

ITER International Thermonuclear Experimental Reactor 

IVU in-vacuum undulator 

IXS inelastic x-ray scattering 

KPP key performance parameters 

LEED Leadership in Energy and Environmental Design 

LL lessons learned 

LOB laboratory office building 

LOE level-of-effort 

LPD Laboratory Protection Division 

M manual 

M&O management and operations 

nm nanometer 

NSLS New Synchrotron Light Source 

NSRC Nanoscale Science Research Centers  

NuMI neutrino at main inject  

O order 

O&M operations and maintenance 

OECM Office of Engineering and Construction Management 

OPC other project cost 

OSHA Occupational Safety and Health Administration 
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PCR processed change requests 

PED project engineering and design 

PEMP performance evaluation and measurement plan 

PEP project execution plan 

PLC programmable logic controller 

PMB performance measurement baseline 

PMP Project Management Plan 

PPM Procurement and Property Management 

PSAD preliminary safety assessment document 

QA quality assurance 

QC quality control 

R&D research and development 

REA request for equitable adjustment 

RF radio frequency 

RFI request for information 

RFP request for proposal 

RLS resource-loaded schedule 

RMP risk management plan 

S&S safeguards and security 

SAE Secretarial Acquisition Executive 

SC Office of Science  

SCC superconducting cavity 

SNS Spallation Neutron Source 

SPI schedule performance index 

SQA software quality assurance 

SR storage ring 

SRX submicron resolution x-ray spectroscopy 

SSP site security plan 

SSSP site safeguards and security plan 

SUTP start-up test plan 

TEC total estimated cost 

TPC total project cost 

TRA technical readiness assessment 
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VAC variance at completion 

VAR variance analysis report 

VE value engineering 

WBS work breakdown structure 

XPD high-energy x-ray powder diffraction 



NSLS II 

Conventional Facilities Advisory Committee 

March  2009 

 

 
 

The following is a report of the review conducted by the Conventional Facilities 

Advisory Committee for the NSLS II Project.  It is organized according to the charge 

provided to the committee by the NSLS II Project.   

 

The committee was impressed with the progress that has been made by Conventional 

Facilities since the last CFAC meeting to be well positioned as the project proceeds into 

the construction phase. 

 

1. Are all necessary measures in place for the CF Division to manage the construction 

and achieve the cost, schedule, technical and safety objectives of the project and in 

particular, for the Ring Building contract? 

 

 No language is included in the current ring building construction contract for 

impact if FY 10 and FY11 funding is not provided at the start of the FY.  Suggest 

project negotiate appropriate carry over funding (i.e. funding in an appropriate 

month beyond Oct.) as accelerated schedule is finalized. 

 Suggest formal partnering with Torcon. 

 Confirm that the delivery dates for government supplied equipment are stipulated 

in contract.  If not, should now specify and check for impacts to construction. 

 Complete plan to streamline site access process ASAP! Current inefficient 

process will likely result in a claim from Torcon as they try to process their 

subcontractors. 

 Need clarification as to who is responsible for certain aspects of the CM effort. 

Suggest that the CM plan is reviewed, evaluated and updated during the initial 

execution. 

 Suggest exercise all aspects of the Contract Manager/Prolog software prior to 

implementation (in preparation for the barrage of submittals and RFI’s). 

 The project has now included (or is in the process of including) $1M of the safety 

incentive in the budget and is including the remaining $1M of incentive in their 

risk registry.  This is an acceptable approach but should be evaluated based on 

initial contractor performance. 

 Need to confirm that construction funds can be used for initial operation of the DI 

plant.  

 Make sure that the excavations in areas where there are known abandoned sewer 

lines are observed by contractor and BNL staff to mitigate any possible spread of 

contamination. 

 Will need to confirm permanent closure of ring building and Code required 

restrooms if any of the LOB’s are not awarded. 



 Allow Torcon to propose revisions to the Ring Building WBS that would allow 

schedule to be developed that is the most efficient representation of the current 

plan 

 

 

4. Are the Ring Building General Contractor’s plans consistent with achieving the 

cost, schedule, technical and safety objectives for the Ring Building contract? 

 

 The award of the contract for the ring building is to Torcon Construction.   

 Torcon has excellent experience in large construction projects including complex 

pharmaceutical facilities and a $907M Terminal Expansion at JFK. 

 Receipt of the Torcon project schedule is planned for end of March.  This will be 

a key document in confirming Torcon’s understanding of interface requirements 

(accelerator installation, experimental facilities, phased occupancy, government 

supplied equipment and utilities, etc.)  

 Torcon has identified the key subcontractors and awarded most of them.  Torcon 

has previously worked with most of the subcontractors on recent major projects. 

 Torcon discussions indicate that there is very good availability of workers for this 

contract. 

 Torcon has taken the initiative to plan to prepare mockups of the tunnel to ensure 

they can meet the required tolerances. 

 Torcon  team personnel have worked together on previous projects. 

 Quote for “clarifications” will be first indication of posture of Ring Building 

contractor. 

 Torcon is assertive in asking for a meeting with BNL and their commissioning 

agent to ensure they understand the interfaces. Set up meeting between Cx 

contractor and Torcon ASAP 

 Torcon’s planning is certainly consistent with achieving the cost, schedule and 

scope objectives for the Ring Building. 

 

 

4. Are the CF Division’s plans to complete the remaining conventional facilities 

scope beyond the Ring Building appropriate? 

 

 The short answer is “yes.” The schedule for the conventional facilities 

is adequate and supports the critical path of the project. In particular, 

it meets the installation needs of the accelerator division.  

 There are opportunities to speed up the availability of the sectors if 

more funding is provided. With respect to the LOBs a vigorous effort 

is underway to advance their availability. This effort to advance the 

construction of the LOBs is very promising and should be encouraged. 

This will provide space for the CF staff and provide them closer 

contact  during the commissioning phase of the standard equipment. 



Later, the accelerator staff will particularly benefit by having nearby 

space during installation of the technical components.  

 The expansion and extension of the utilities (electrical and chilled 

water) are on an urgent and fast pace to meet the commissioning 

needs of the standard equipment associated with the ring building.  A 

work around plan was presented to mitigate any delays on the 

electrical supply. 
 

 

4.   Does the plan for design and construction of the LOB’s provide the most efficient, 

constructible and balanced risk approach to achieving this required scope element? 

 

A. LOB Design and Construction Considerations 

 

 The current plan for design, procurement, and construction of the Lab Office 

Buildings (LOB) has a start date for design in the first half of FY 2010 with a 

completion of construction in the last quarter of FY 2013.   

 

o This time frame should allow sufficient time to comfortably complete the 

planning, design and construction activities.   

 

o On that basis there does not appear to be any obstacle to achieving the 

successful design and construction of this scope element of the project.   

 

 The project has raised the possibility of accelerating the design and construction 

schedule. 

 

o Benefits would include construction cost savings, early retirement of bid 

uncertainty, and providing needed office and laboratory space.   

 

o Also, it is less challenging to facility operation if building construction can 

be completed prior to major accelerator and beam line operation.  

 

o In discussions with the NSLS CF staff it appears that their staffing 

resources in conjunction with the current ring building construction 

schedule provides a window of opportunity allowing for an accelerated 

LOB schedule.   

 

 The only impediment to schedule acceleration appears to be building 

programming; which is still in flux.  

 

o One major programming decision rests on the actual building square 

footage.  

 



o Based on past experience at other facilities it appears that more space 

should be created for laboratories, offices and general storage than 

provided in the latest LOB layout.   

 

 The LOBs being primarily office buildings supplemented with basic lab space, the 

design and construction itself does not present any special or unique challenges.   

 

Once programming is completed the current approach appears to fulfill all the needs 

to achieving completion of this scope element of the project. 

 

B. LOB Procurement Considerations 

  

 A direct award to Torcon was not considered because it was outside the scope of 

their current contract. 

 

 As part of the procurement approach for the laboratory office buildings both a 

Qualified Invitation for Bid and a Best Value Request for Proposal were 

considered. 

 

 The Qualified IFB was not deemed the best approach as it provides a minimally 

qualified contractor. Based upon experience with both the Center for Functional 

Nanomaterials and the NSLS II Ring building the most qualified and experienced 

contractors will not participate.  Due to the complexity of the project and the need 

to integrate the LOB construction with that of the ring building using the IFB 

method will result in the exclusion of the very contractors we are seeking to 

interest in the project. 

 

 The Best Value RFP is an established procurement method that proved highly 

successful in the Ring Building Procurement.  As the intent is to utilize the same 

procurement package for the LOB’s as was used for the Ring Building 

procurement, it shortens the overall preparation and review time.  The 

requirements set forth in that RFP addressed the needs of the project and 

considered the Contractors Safety Program, Past Performance, Subcontractor 

safety and performance records, contractor project management experience and 

quality approach.   

 

 The best value approach provides the flexibility to select the contractor 

demonstrating the best mix of experience and price.   

 

 

5. Does the master plan for future development of the NSLS-II site provide a logical plan 

for future facility requirements? 

 

Current status of master plan – In Progress 

 



 The project is currently working with the A/E firm to develop the master plan. 

Specific goals of this activity include confirming the site layout supports future 

modifications and improvements. 

 
 Overall development of the master plan is relatively complete for most known 

requirements.  Defined project needs such as electric service and chilled water 

have been designed to accommodate current scope and future expansion of the 

facility.  The interface points for the utilities are well defined for the staged 

completion of the LOBs. Needs for the planned and expanded LOBs have been 

incorporated.  

 

o The master plan identifies potential future facilities but additional design 

development is required. 

 

 JPSI facility – location still draft, program undeveloped 

 Central Office Building – Need for COB recognized, no program 

developed, scope not included in project 

 Short-term residence facility – Recognized as a need for the BNL site, 

scope not included in project 

 NIH Life Sciences Facility – potential need, program undeveloped 

 

 Master plan development should include commitments to sites for recognized 

potential facilities, improving ability to coordinate utility locations, program 

the facilities and improve functionality of the master plan. 

 

 Currently, travel is required through parking lots to circulate between LOBs 

and around the ring building.  Master plan development should be reviewed 

for potential improvements to road layouts.  

  

 The new orientation of the NSLS2 facility has the main access from 

Brookhaven Ave., the primary avenue on the BNL site. The location of the 

ring building has also opened up adjacent space outside the main ring for 

convenient parking spaces and pathways to the nearby NSLS and CFN 

facilities. It will provide area where the JPSI building can be sited in 

convenient proximity to the NSLS2 facility. The preliminary master plan 

indicates non-construction zones covering the three fans that represent future 

long beam lines. Locations of future buildings arrayed along the outer ring 

road are sketched into the plan.  

 

 

 

 

 

 

 

 



6. Is the ES&H approach of the project and the construction contractor well planned? 

 

NSLS II safety staffing appears to be appropriate for the size and nature of the 

project. 

The project Construction Safety Program document is comprehensive, as is the 

program presented by Torcon, Inc., the General Contractor. 

Torcon has effectively incorporated NSLS II, BNL and 10 CFR 851 requirements 

into its program, as well as rigorous safety expectations of its own that go well 

beyond basic compliance with safety regulations. 

 

 

Torcon is clearly flowing down BNL safety selection criteria in its own selection 

of subcontractors, such as screening them for: 

 

• Experience Modification Rate (Insurance Rate) for the past 3 years 

• OSHA 300 Logs for the past 3 years, 

• Corporate Safety Health and Environmental Program 

• Hazard Communication Program, and 

• Environmental compliance records for the past 5 years 
 

The Torcon safety document clearly defines required subcontractor submittals 

prior to authorizing them to start work: 

 

• Corporate Safety Program 

• Project-Specific Safety Plan (including Job Safety Analysis for all 

major tasks) 

• Hazard Communication Program 

• Name of the Designated Safety Supervisor (OSHA 30 Hour Trained) 

• Material Safety Data Sheet 

• Safety Training affirmation for each worker 

• Agreement to participate in the DOE VPP Star Site program and 

Labor/Management Safety Committee 
 

Although Torcon has not worked at a DOE National Laboratory before, the fact 

that their Project Management Team has worked together successfully, the fact 

that they have had a good safety record over an extended period of time and that 

they have achieved Voluntary Protection Program (VPP) Star status at 20 sites 

over the span of several years is a positive indicator that they should be able to 

implement an effective construction safety program on the NSLS II site. 

 

NSLS II should work with Torcon to make sure that they do not over-commit, 

such as requiring every subcontractor to conduct a documented safety inspection 

in an attempt to satisfy their perceived BNL expectations of conducting daily 

safety walks. 

 

  

 



NSLS-II Accelerator Systems Advisory Committee (ASAC) 
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th
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Committee Members Present: 

C. Bocchetta, Instrumentation Technology 

G. Decker, APS 

D. Einfeld, ALBA 

J. Galayda, SLAC (Acting Chair) 

D. Rubin, Cornell 

C. Steier, LBNL 

 

The committee expresses appreciation for the impressive work done to date and the effort evident in 

the presentations. The committee also expresses appreciation to the NSLS-II administrative staff for the 

very good organization of review logistics. 

For this review, the Committee focused on addressing the seven points of the charge:   

•   Review the results on dynamic aperture studies, including the effect of insertion devices, and provide 

assessment on proposed improvement for the non-linear and chromatic correction system  

Significant progress has been made. The effect of damping wigglers and insertion devices has been 

studied in tracking. The effect of an EPU was noticeable and suggests that more effort must be put into 

specifications for these EPU magnets and damping wigglers as well.  Some attractive options for adding 

a chromatic knob were described. The Project is near a final decision about how or if a third chromatic 

knob is implemented. 

Recommendations: 

-Review achieved precision of BPM location by means of BBA, and introduce realistic errors into the 

orbit and optics correction model 

-Organize an in-depth workshop/review of the storage ring lattice and tracking results in the near future 

 -Investigate the performance of the Storage Ring lattice at higher positive values of vertical 

chromaticity, which are generally required to control instabilities. 

•   Review   the   progress   on   design   of   the   injector   system   and   comment on procurement plans 

for major components in the near future   

 The committee heard reports on linac design and booster lattice design. Alternative booster lattices are 

still under consideration. The booster design must be much better defined before one can comfortably 

go out to procure to performance specifications. The committee endorses the suggestion mentioned in 

the presentations, that some consideration be given to in-house construction. 



The committee received a very brief overview of injection diagnostics, and did not have a chance to 

assemble an informed opinion. There appear to be no loss monitors listed for the booster. 

The tolerances on injection bumps are extremely tight, as a result of applying orbit stability criteria to 

the entire injection process.  The option of pulsed sextupole injection was discussed. This looks 

attractive. It may be possible to modify the geometry of the pulsed magnets, distorting the conductors 

from pure 120 degree rotational symmetry in order to achieve a better pulse magnet design. 

•   Review the results from the Storage Ring magnet prototype program with respect to readiness to 

start the production within the next few months.   

Prototyping has gone very well, and the magnet designs appear to be mature and carefully tested. The 

procurement strategy of “build to spec” is workable. This strategy favors bidders with prior experience 

building just these sorts of magnets. It will be important to place emphasis on such experience in 

selecting awardees. It is important to distinguish between a company’s past jobs and the presence of 

experienced experts on staff. 

The contract must emphasize thorough testing of first articles prior to direction to proceed. NSLS-II 

should consider addition of a contract clause to permit termination for convenience part way through a 

production run, in the event of a non-performing vendor. 

The committee feels strongly that all magnets should be fully measured at BNL after delivery. 

•   Review the progress of the vacuum system and in particular assess the shielded bellow design and 

mitigation of beam heating issues of the vacuum system. 

NSLS-II has considered designs developed at other labs, and evaluated alternative finger designs. A 

model of a bellows liner was shown, that had wide thick plates. The committee suggests that the ALS 

design be examined. It has no sliding contacts. A small loss factor does not guarantee that high RF fields 

cannot build up between liner and bellows. The wide plate design should be checked for this possibility. 

The short-circuit shields in the pumping slots may be an attractive option for getting rid of the TE modes 

that can plague RFBPMs. Of course care must be taken to ensure that the shields are not touched by the 

NEG strips or by synchrotron radiation. 

NSLS-II presented a single flange BPM design with enhanced conductive cooling of buttons. This appears 

to be a nice solution of the button heating problem. 

•   Review the superconducting cavity designs and procurement strategies for the RF systems 

The LLRF work is well-advanced for this stage of the Project.  The NSLS II RF group has determined that 

superconducting RF is the best choice for accelerating cavities and the committee concurs.  The CESR-B 

(500MHz) cavity and the KEK-B (508MHz) are candidates for the RF system in NSLS II.  Both cavities 

would require some modification. The input coupling of the CESR-B cavity would need to be increased 

due to the heavy beam loading in NSLS II. That would require modification of the waveguide to cavity 



coupling hole and tongue, or alternatively implementation of some kind of waveguide transformer.  The 

resonant frequency of the KEK-B cavity is a bit high. Presumably it could be made to work by suitably 

scaling all of the dimensions or by other modification of the cavity geometry. Either way, NSLS II will end 

up with a new design. The committee notes that even subtle changes in cavity geometry can lead to 

significant changes in cavity performance and in particular multipactor behavior. 

Recommendations: 

The Project should plan on performing a cold test of the new SCRF cavity before it is built into its 

cryostat. 

Make an effort to decrease R/Q of the passive cavity. 

•   Review  the  development  of  the  control  system  with  particular  attention  to  the definition of 

interfaces between controls and technical subsystems.  

The controls system staffing has increased. This is encouraging. The fast communication scheme  for 

real-time feedback looks very good, and will find application in many accelerators requiring fast, 

synchronous global control algorithms. The committee feels that supporting great diversity in high-level 

applications is good to a point. Diversity can lead to dilution of effort and less-than-ideal support of the 

essential applications. The committee suggests that support of high level applications standards be 

prioritized to ensure that the essentials get very reliable support. 

The controls group must get involved in the injector procurement to be sure that the awardees deliver a 

compatible controls system. 

  

•   Review the major procurement plans and comment on procurement strategies and assumptions made 

for the procurement schedule. 

A dedicated procurement group is commendable and indeed essential. 

The commitment to award 4 months after RFP on major contracts is impressive. Staffing looks adequate 

but change orders from civil construction can create very heavy burst loads on procurement. 

Procurement experience with civil construction is in particular important to handle this workload. 

Keep focus on rapid staff-up. Look for resources at other labs. 

Give serious consideration to parallel awards and “easy” escape clauses in contracts for magnets, to 

facilitate a shift of scope from one vendor (who might not be performing satisfactorily) to another. 

At next review the committee would like to hear 

-An overview of front end design as affects top-up and x-ray diagnostics 

-Beam containment and top-up planning in more detail 



-Machine protection 

-X-ray diagnostics as related to machine commissioning and operation 

-Insertion device update 

-Update on injection system, including storage ring injection kickers and top-up. 



Report of the EFAC – April 2009 
 
We congratulate the entire NSLS-II project staff for the outstanding progress 
achieved in the last year, including CD-3, and the recent award of ARRA funds.  
Notable too is that the staffing levels, which previously had been a concern of the 
EFAC, are now satisfactory with the addition of outstanding scientific and 
management staff. This is a tremendously exciting time at Brookhaven and it is 
clear that the hard work of the last few years has started to pay off.  
 
In particular, we commend NSLS-II management for the appointment of a Life 
Sciences Director. They are further to be congratulated for the appointment of 
Prof. Wayne Hendrickson, whose stature augments the NSLS II biology effort 
tremendously. 
 
Now that the NSLS-II project is successfully through the CD-3 milestone, and is a 
bone fide construction project, the critical challenge of how to transition from the 
NSLS-II construction project and NSLS operations on the one hand to NSLS-II 
operations on the other demands planning across the Light Sources directorate, 
and the EFAC is convinced that BNL’s review committee structure should reflect 
this need. 
 
Recommendation: We recommend that the NSLS-II Experimental Facilities 
Advisory Committee (NSLS-II EFAC) be reconstituted as an advisory committee 
charged with providing advice to the NSLS-II director, the Experimental Facilities 
Director and the Life Sciences director from a perspective that goes beyond the 
project and includes consideration of the NSLS-II project, the transition of 
beamlines from NSLS to NSLS-II and future NSLS-II operations.  
 
The BATs provide a means to provide NSLS-II staff and management with expert 
review that can and should be more detailed than is possible by the EFAC. 
 
Recommendations: We recommend that the charge to the BATs be clarified to 
explicitly include prominent review, advice and oversight roles.  EFAC reviews 
that duplicate BAT reviews should be avoided. However, a reconstituted EFAC 
could certainly be productively used to evaluate each beamline/BAT on a long 
term basis (every 3 years, for example).  
 
We do not recommend a BAT council at this juncture, since currently all of the 
beamlines are facility beamlines, managed by the NSLS-II.  Instead, in the near 
future (within the next 12-18 months), the Light Sources Directorate should 
consider instituting a nascent NSLS-II Users Organization, or expanding the 
scope of the existing NSLS Users Organization to include NSLS-II.  In this way 
the broader community will be drawn into NSLS-II.  The current NSLS has an 
NSLS-II interest group which could provide a nucleus for such an organization.  
Later in the development of the NSLS-II facilty, the question of a BAT council 
could be revisited, especially if there are a significant number of non-facility 



beamlines and it is desirable to improve communications among these beamlines 
and the facility.  
 
 
We are delighted that Light Sources Directorate strategic planning has recently 
been started.  
 
Recommendations: We recommend that strategic planning for what the full slate 
of beamlines will look like at a fully built-out NSLS-II proceed to the creation of an 
NSLS-II Strategic Plan as soon as possible.  This document should be widely 
disseminated and should serve as a guideline for future LOI calls. 
 
We recommend that NSLS-II management advertize its current thinking 
concerning future LOI calls and MIE proposals even before the NSLS-II strategic 
planning is completed, even if detailed plans have not yet been formulated.  We 
believe that this would be very helpful in maintaining community engagement. 
 
We commend NSLS-II management for supporting the NSLS-II scientific staff’s 
individual research and programs 
 
Recommendation: We recommend that support for the NSLS-II scientific staff’s 
individual research programs continue to promote the scientific vitality of the 
NSLS-II organization. 
 
Many NSLS II beamlines are ostensibly relying on Peter Siddons for detectors, 
and we have serious concerns about detector prioritization. 
 
Recommendation:  Key detector projects must be completed in time for 
operations.  Thus, the priority for specific detector projects should be established 
immediately. 
 
 
The EFAC notes that compound refractive lens are currently a key component of 
a number of beamlines.  
 
Recommendation:  NSLS-II should consider whether an in-house CRL effort 
should be added to the planned in-house optics effort. 
 
 
CXS beamline  
The Coherent Soft X-ray beamline staff and BAT have made good progress 
defining the project's scope in the past year.  A  preliminary conceptual design for 
the two undulators and beamlines has been produced.  Important issues with 
canting and phasing two elliptical undulators remain under study and need to be 
understood soon so that the final design process can proceed.    
 



The team is striving to maximize beamline flexibility.  For example, it will be 
possible to operate the two canted undulators and beamlines independently, or 
alternatively to send both undulator beams down either beamline for fast 
polarization modulation or for the highest possible brightness (assuming the 
undulators can phased).  This flexibility renders the existing conceptual design 
notably complex, since it includes two elliptical undulators, with canting and 
steering magnets, and two (actually two and a half) complete soft x-ray 
beamlines, with a total of 16 mirrors.  Stationing two independent programs on 
one straight section will enable efficient time scheduling during operation. 
Despite some space constraints, this arrangement is known to be very beneficial, 
so long as the temptation to locate several end stations on each beamline is 
avoided.  It is unfortunate that the canting hardware, essential for fast 
polarization modulation, uses space in the low-beta straight and lowers the 
ultimate source brightness.  In that respect, co-location of these two programs is 
not ideal. 
 
The NSLS-II should produce an updated cost estimate for this beamline as soon 
as possible to ensure that the proposed hardware remains within the scope of 
the budget.  Clear identification of state of the art end stations for the two 
branches, or of resources for producing these end stations, is also necessary. 
 
 
 
XPD-Powder Diffraction Beamline  
 
The EFAC found the presentations by Eric Doorhee and Andy Broadbent to be 
comprehensive and responsive to the input from the EFAC from its May 2008 
review of the original LOI [see slide #9].  
 
The hiring of Doorhee as Group Leader was an important step and he and 
Broadbent have engaged the BAT in developing the beamline design.  They 
have also engaged Peter Siddons in this process, which is highly desirable, 
although they must be careful not to expect Siddons to solve all problems related 
to detectors.  
 
The current plan is to have two end stations, which are being designed to take 
advantage both of the high brightness of the NSLS II source as well as the high 
energies of the damping wigglers [especially between 50 and 80 keV].  We 
endorse this plan, as long as it does not compromise the individual station 
capabilities or present unreasonable stresses on the budget.  
 
The ultimate objective of this BAT and this XPD beamine is to develop the only 
high-resolution instrument in the US capable of collecting data at high energies ( 
40 keV to 100 keV)  ideal for high-Q data and in situ and time resolved studies in 
environmental cells [including gas rigs, low and high temperatures, and/or high 
pressures].  We applaud this ambition and hope it can be achieved.  



 
In summary, we were impressed by the progress over the past year on the 
planning for this beamline.  
 
 
XCS Beamline 
 
The EFAC is delighted that an XCS group leader is now appointed and that a 
second XCS scientist will soon arrive. 
 
Conceptual planning for the XCS line is mature with strong BAT involvement, and 
a solid design is emerging. 
 
Of critical importance to this beamline is the proposed detector. The EFAC was 
pleased to hear that funds for the detector are being jealously guarded by XCS 
staff. It is imperative for the mission of this beamline that funding for the detector 
must be preserved and, if possible, increased. 
 
With regard to software – we recommend to not re-invent software that’s 
available at APS/ESRF/PETRA 
 
In summary, the EFAC was impressed by the progress over the past year on the 
planning for this beamline. 
 
SRX beamline 
EFAC is very pleased with the development of this beamline and the refinement 
progress of the design. A careful effort has been initiated to optimize the In-
Vacuo Undulator (IVU). The recent involvement of Oleg Chubar at NSLS II 
project has clearly contributed to boost the optimization of the insertion device. 
 
The choice of IVU of 1.5 m long, 21 mm period with a minimum gap of 5.5 mm 
provides excellent performance and matches the expectations. EFAC endorses 
the optimized insertion device. 
 
The initial scope of this beamline includes one IVU and a KB station, is aiming at 
achieving an ultimate resolution of 100 nm.  EFAC suggests to push further the 
KB design to reach the resolution already expected for the ZP station (30 nm).  
Recent achievements have proven very promising, approaching the targeted 
resolution of the ZP station. 
 
EFAC is also quite pleased by the motivation, and careful report of the BAT 
members. Their motivation is well reflected in the numerous issues and 
questions addressed in the BAT report. EFAC encourages the BAT and project 
team to maintain their level of communication and interaction. 
 



Despite not in the initial scope, the issue of the second branch has been raised.  
It is recommended to give more thought to this project, in particular in 
considering earlier on, the most affordable and convenient canted angle for 
future second branch set up, upon further funding. 
 
EFAC is pleased to hear that Jurgen Thieme has been hired as beamline leader. 
Jurgen has a lot of experience in Hard X-ray microscopy for Environmental 
science. He should initiate quite early the cost re-examination of the beamline 
that is currently required.  
 
EFAC encourages the beamline team to consider as early as possible, data 
acquisition and treatment, image manipulation software and user-friendly control 
of the beamline.  Several open source programs are available that are likely 
adequate for the beamline needs; these should be considered quite early, as 
these implementations take more time and effort than originally expected.  EFAC 
recommends also considering integration of data and treatment from other 
beamlines in order to contribute to a better complementary and friendliness for 
future users. 
 
EFAC expresses concerns about detector development, which is a major item of 
the beamline.  A strategy plan for detector utilization and availability should be 
set up, with back up options in case of late delivery. 
 
Vigorous evaluation of beamline stability has to be initiated soon. This should be 
part of the stability concerns expressed by other beamlines and a common effort 
should be devoted to this issue. Also, issues relating to risks and stability with 
respect to of the spectral scanning range are currently unclear. Upon discussion 
at the presentations it was stated quite clearly that even near-edge spectral data 
collection requires gap scanning, how much and what are the implications are 
important issues to be researched soon. Research into and discussion with other 
synchrotron sources that have faced these issues should be initiated at the 
earliest opportunity. 
 
The design of the monochromator is pending, and a potential candidate has been 
identified (from Australian Synchrotron’s Xray fluorescence Microscope).  It 
should be further evaluated, with risk and capabilities estimated (polarization 
losses, beam divergence…) 
 
0.1 meV IXS Beamline  
The main goal of this effort is to make it possible to do science at the NSLS-II 
that is “new”, significantly beyond what is done at other facilities.   The EFAC 
continues to believe that, assuming they get close to the stated goal of 0.1 meV 
resolution, new science is very probable.  To this end, we were pleased to see 
the extensive improvements in infrastructure over that past year, including a 
group that now includes 8 persons (with one more post-doc to arrive in June), 
development of a beamline for optical tests at the NSLS, additional NSLS-II 



beamline design work, detailed consideration of collimation mirrors, tests of 
furnace stability, realistic, even conservative, undulator calculations, first meeting 
of the BAT, etc.   There has been a lot of work in the year since the previous 
EFAC meeting. 
 
It is now imperative that the team focus on experimentally demonstrating the 
potential of the optics to achieve 0.1 meV resolution, or near to 0.1 meV 
resolution, even in the simplest monochromator/monochromator arrangement.  
This is underscored by (1) the recent tests showing 10 meV resolution where 1 
meV was the goal and (2) undulator calculations that suggest even with a 6m 
undulator, the flux (in units of photons/s/meV) will be comparable to other 
facilities, so that NSLS-II can not rely on increased flux as a generator for new 
science.  This team must create new capability: improved resolution (FWHM), 
“small tails” of the resolution function, and, perhaps, others directions made 
possible by their optical scheme, the low x-ray energy, or the source brilliance.  
The “1 meV option” that has been discussed extensively is interesting due to the 
possibility of improving the tail in the resolution function, but should not be 
considered a high priority, except in so far as it is a step toward substantially sub-
meV operation, or might generate unique capability (examples of the latter 
include the small tails, or taking advantage of the increased refraction at low x-
ray energies to pursue surface investigations in total external reflection, or 
utilizing the full brilliance of the beam, with very strong focusing for exceptionally 
small samples.)  
 
Count-rate estimations are suggested to help gauge the over-all feasibility of 
experimental goals.  Such estimates were recommended in the EFAC report of 
2007, the EFAC report of 2008 and the BAT report of 2008.  They should be 
done in some of the expected and interesting experimental configurations.  They 
should include the effects of sample thickness/transmission/environment, and 
desired momentum resolution.  If the rates are extremely low, they might go so 
far as to simulate spectra and fitting.  For example, if these estimates showed 
that even the simplest planned use of the 0.1 meV setup (where flux may be 
severely reduced by simultaneously requiring high resolution in energy and 
momentum) will have signal rates comparable with the detector noise, and so 
might require weeks of data collection for one spectrum, then this might 
significantly impact the beamline conceptual design and scientific goals.  
 
1-nm Optics Fabrication , Theory and Test/ Nanopositioning R&D Plan and Hard 
X-ray Nanoprobe  
Fabrication: 
Progress on nano-optics fabrication, theory, tests and engineering toward a 
practical hard x-ray nanoprobe was presented. Since the last review there have 
been major advances in staffing and in the development of in-house capabilities 
needed to field the world’s smallest hard x-ray probe. The NSLSII can be 
congratulated for having put together a strong team to address the formidable 
challenges associated with the demonstration and fielding of a x-ray probe with 



1-nm spot size. The presentation of plans for in-house fabrication of multilayer 
Laue lenses by Conley was particularly impressive. The demonstration of 
“through-the-middle” lenses greatly simplifies the ultimate challenges 
involved in achieving point focusing. Overall, the MLL program appears to 
have identified the critical challenges toward achieving 1nm focal spots and is 
putting in place the fabrication capabilities to meet these challenges.  
 
Kinoform optics represent an alternative path toward 1 nm focusing that was not 
described in this review, but which has been described in detail at previous 
reviews. It is not clear what priority this approach has, although kinoform or other 
compound refractive optics were mentioned during the review as a possible 
choice for collimation and/or weak focusing front-end optics on three beamlines.  
 
Recommendation: Continued reports on MLLs and kinoform optics progress 
should be included in the next EFAC (or its re-incarnation) meeting. 
 
Recommendation: Within the last year, major advances have been made in total-
external-reflection and multilayer reflective optics by the Osaka group.  Based on 
their demonstration of an 8 nm singly-focused beam it appears possible to field a 
5 x 5 nm2 probe on the time-scale of the NSLSII first light.  Such a probe offers 
significant advantages for near-edge spectroscopy and can achieve good 
reflectivity efficiency.  A pre-aligned Montel geometry variant of the Osaka 
mirrors offers a compact design with a restricted number of degrees of freedom 
and slightly smaller diffraction limit.  The project should monitor progress in this 
area and consider this kind of optics for possible inclusion in the nanoprobe suite 
of tools. 
 
 
Theory and test: 
A new NSLSII effort in full-wave dynamical modeling was described. This effort 
has made great progress toward modeling the influence of defects. This step is 
essential to set goals for the optical designs and to guide alignment of nanoprobe 
optics. Some initial point focusing tests were also described including first tests of 
crossed MLLs. A far-field coherent diffraction image reconstruction of a 60 nm 
beam was very encouraging and provides confidence that beam focus can be 
characterized in-situ to aid in alignment. The far-field results together with the 
modeling results are impressive. 
 
Recommendations: None 
 
Hard X-ray Nanoprobe 
 
Given the short time Yong Chu has been on the job, the Hard X-ray Nanoprobe 
(HXN) beamline has made excellent progress.  The EFAC appreciates that 
considerable innovation is already built in to the conceptual design that was 
presented: horizontal-bounce monochromator, secondary focusing, long 



beamline, etc.  EFAC commends the efforts to start advanced planning on the 
design of the external building from the vibration perspective.  We feel the design 
of a "house within a house" looks correct, but would encourage the options of 
longer range remote control for the quietest environment.  Any vibration studies 
that can be implemented would be welcome at this stage, particularly concerning 
the use of vibration-cancellation tables in the current design. 
 
An R&D program for nanopositioning and a rough strategy for the hard x-ray 
nanoprobe were described. This effort is still in its infancy and is borrowing 
heavily (as it should) from the experience of the APS and others. The complexity 
of the effort was illustrated with a vibration budget diagram which estimated the 
vibrations in various component of a nanoprobe stage. 
 
The EFAC generally commends the advance planning of the project, notably (i) 
the contract with Deming Shu, (ii) the plan to build a prototype instrument, and 
(iii) the plan to work with a vendor to deliver the final instrument. 
 
 
Recommendation: Consider isolating the researchers from the hutch by moving 
the controls to the neighboring LOM. 
 
Recommendation: Consider robotic handling of samples. 
 
Recommendation: Simplify the degrees of freedom where possible by pre-
aligning optics.  The committee particularly applauds the development of 
“through-the-middle” MLLs and the research on gluing crossed MLLs. 
 
Recommendation: Pursue formal collaboration with one of the 3rd generation 
sources to get access to development beamtime for the prototype instrument.  
Diamond I-13 would be coming on line at just the time this would be needed. 
 
Recommendation: Consider the option of a fully remote control cabin located in 
the LOB to optimise the vibration isolation. 
 
Recommendation: Consider the option of a secondary horizontal slit WITHOUT 
upstream focusing.  If the slit is close enough to the source, it will be filled with 
the coherent fraction of the beam without loss of coherent flux. 
 
 
 
EFAC report on Metrology 
 
Qun Shen reported on the current plans with regard to mirror metrology. An 
approximately $2M budget is proposed for metrology and mirror figure control. 
Plans include a laboratory with standard synchrotron mirror metrology 
instruments, designed to cover a wide spatial frequency distribution. A position 



has been advertised and good scientists are responding. Other efforts include in-
beam metrology with plans for an in-beam bend magnet beamline for far-field 
characterization on NSLS and eventually on NSLSII. 
 
The EFAC commends the progress to establish a metrology lab and feels it is 
correct to outsource most of the polishing work. Appreciating that limited 
expertise means that not all technologies for extreme focussing can be 
investigated. We recommend building on the excellent efforts of Ray Conley's 
group to develop sophisticated coating methods for aberration correction, and the 
EFAC endorses  efforts to collaborate with Rochester University.  There are likely 
to be potential collaborations in the subjects of adaptive optics, aberration 
correction, and wavefront propagation, which are rather advanced for visible 
light. 
 
Recommendation: Build on existing strengths of Ray Conley to develop coating 
methods for aberration correction. 
 
Recommendation: Set up a metrology beamline at NSLS as an extension of the 
visible light in-house metrology lab. 
 
Recommendation: Consider initiating an effort in the use of adaptive optics to 
engineer wavefront modification and develop methods to investigate wavefront 
propagation. 
 
Recommendation: To build up a source of vendors, the NSLS II should visit J-
Tec (Osaka) and Tinsley (California).  A better understanding of efforts at the 
ESRF is also encouraged. 
 
Recommendation: We encourage the NSLSII to become the best in the world at 
wavefield characterization of optics by far-field in-beam measurements.  
 
Space allocation plan for LOBs - 
We applaud the decision to work towards increasing the LOB size. This should 
be a high priority for usage of contingency as project risks are retired. The 
benchmark comparison of the current baseline LOB plan with LOM usage at APS 
shows that the NSLS II baseline plan does not have adequate total LOB space or 
lab space. 
 
We endorse the guiding principles listed on the 4th viewgraph, although there 
was some discussion about the principle to have all LOB lab space shared 
between beamlines associated with LOB (e.g. 6 sectors, ~15 beamlines) with 
none dedicated to a particular beamline. This differs from APS and ESRF 
arrangements where labs are primarily associated with individual beamlines. 
Sharing will allow more efficient use and promote the 'village' concept. However, 
discussion indicated that some compromise may be desirable. For example, a 
significant fraction of the lab space should be available for allocation to medium-



term or on-going projects of specific beamlines, especially in early operations. 
Also, if outside groups build individual beamlines, some scheme to allocate non-
shared space may be needed. 
 
The re-evaluation approach being used is sound. We concur with the 
conclusions, although requirements for lab space for medium-term beamline 
projects should be included; the analysis so far appears to be based only on user 
experiment needs. 
 
The new plan resulting from the re-analysis has similar total space per sector as 
APS; however, it includes about 20% less lab space, and 20% more office space 
per sector than APS. 
 
The new plan appears to be approximately correct, but we recommend that the 
project consider tweaking it to include more space that could be used for 'dry' 
labs or offices as needed, e.g. with appropriate electrical utilities. Since space 
needed by short-term users is more likely to be in labs than in offices, the extra 
lab space could be created by reducing cubicle space for short-term users 
relative to the current scheme. 
 
In planning for management of the LOBs, the complexities of sharing labs should 
be considered (e.g. between about 15 simultaneous experiments as well as on 
going individual beamline development activities).  
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EXECUTIVE SUMMARY 
 

A Department of Energy (DOE) Office of Science review of the National Synchrotron 
Light Source-II (NSLS-II) project was conducted at Brookhaven National Laboratory (BNL) 
during June 9-11, 2009, at the request of Dr. Harriet Kung, Associate Director of Science for the 
Office of Basic Energy Sciences (BES). The purpose of this review is to evaluate all aspects of 
the project’s status, including construction activities, technical systems, experimental facilities, 
cost, schedule, management, and environment, safety and health (ES&H) issues. 

 
Overall, the Committee was impressed with the extent of progress made since the  

September 2008 DOE/SC review of the project’s Critical Decision (CD) 3, Approve Start of 
Construction. The infusion of $150 million in American Recovery and Reinvestment Act 
(ARRA or Recovery Act) funds along with award of the ring building contract, within 
approximately three percent of the estimates, has allowed the project to reschedule activities to 
be completed earlier and to greatly increase the likelihood of project success. 

 
 Technically, the accelerator physics design is mature and accelerator physics studies 

have advanced. Also, impressive progress has been made in the linac and booster designs and 
beam dynamics analyses. Good technical progress has been made in the storage ring areas and 
procurements are now in process, and controls systems designs are progressing sufficiently.  
Within the experimental facilities, a high-resolution monochromator problem associated with the 
Inelastic X-ray Scattering Beamline has been encountered, which may pose a tremendous 
challenges to reaching the goal of 0.1 meV of the project. The project needs to assure the beam 
line is ready for science experiments at CD-4, Approve Start of Operations, and alternate 
solutions to the monochromator issues should be considered. Although the technical systems are 
proceeding well, the Committee was concerned with the pace and difficulty of hiring necessary 
personnel, and the potential impact that may have on the project.   

 
The ring building contract was awarded to TORCON in March 2009, and construction is 

underway. The only unknown associated with the ring building is the potential change orders 
that may be generated during construction by TORCON. Additionally, ESH&Q Programs are 
appropriate for this stage of the project. However, the project should monitor the TORCON 
workforce for any multilingual staff and ensure that written documents (i.e., Hazard Analysis, 
Site Emergency Plans, etc.) are translated for non-English speakers.  

 
The Total Project Cost remains unchanged at $912 million, which includes $170.1 million 

in contingency (approximately 27 percent of Estimate-to-Complete (ETC)).  The CD-4, Project 
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Completion is scheduled for June 2015, which includes approximately 18 months of schedule 
contingency, or 37 percent of the ETC. At this stage, the cost contingency is sufficient. However, 
the schedule contingency is more than adequate and the project should evaluate methods to 
accelerate the early finish date. 

 
In general, the project is being properly managed for its successful execution. There is 

strong and dedicated leadership from the Laboratory Director and the Project Management 
Team. The Integrated Project Team (IPT) is effectively managing high-level issues and there is 
open and collaborative communication between DOE/BES, DOE/Brookhaven Site Office, BNL, 
and the NSLS-II project Team.   

 
The following summarizes recommendations made by the Review Committee. 
 
 To assure the beam line is ready for science experiments at CD-4 alternate solutions 

to the monochromator issues should be considered. 
 

 Consider adding staff or develop a plan to accelerate staff hiring in insertion device 
group, storage ring, and procurement. 

 
 Evaluate methods to accelerate the early finish date. 

 
 Monitor the TORCON workforce for any multilingual staff and ensure that written 

documents (i.e., Hazard Analysis, Site Emergency Plans, etc.) are translated for non-
English speakers. 
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1. INTRODUCTION  
 
When complete, the National Synchrotron Light Source-II (NSLS-II) project will be the 

world’s most advanced storage-ring-based synchrotron light source. This facility will operate as 
a scientific user facility providing researchers with synchrotron radiation tailored to enable the 
study of materials with nanoscale resolution. In order to design, construct, and commission this 
synchrotron radiation research facility into operation, the NSLS-II construction project 
developed a ‘performance baseline’ plan outlining all activities necessary to complete the facility 
by June 2015. This report documents the results of the June 2009project status review of the 
NSLS-II construction project.  
 
1.1 Background 

 
The NSLS-II is planned as a new synchrotron light source optimized to produce 

synchrotron radiation with ultra-high brightness and intensity, exceptional stability, and to 
deliver this radiation to end stations designed for scientific studies. The NSLS-II project’s scope 
is to design, build, and commission this large scientific facility. In particular, the NSLS-II project 
plans to build the accelerator system needed to produce the synchrotron radiation, the 
experimental stations, the ‘conventional facilities’ that provide appropriate infrastructure to 
support the equipment of all technical systems, and that offer adequate space for personnel 
access and use. These major areas of scope are described below. 
 
Accelerator Systems 

 
The NSLS-II synchrotron radiation properties are derived from the characteristics of the 

electron beam in a storage ring of 792-meter circumference. This annular storage ring is 
designed to contain an electron beam of energy 3 Giga-electron volts (GeV), of stored current of 
300 milli-amperes (mA), and to achieve ultra low electron beam emittance. The storage ring 
lattice is a ‘Double Bend Achromatic’ (DBA) design consisting of 30 repeating sections, each 
with dipole, quadrupole, and sextupole magnets that steer the electron beam. These magnets are 
mounted on girders in order to meet precise alignment and stability specifications. The electrons 
are injected into the ring periodically from a booster synchrotron ring and linear accelerator 
(linac), and receive an energy gain from a radiofrequency (rf) cavity section. Other components 
include power supplies, beam diagnostics, a vacuum system, controls and safety systems.  
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Experimental Facilities 
 
To use this sophisticated machine for scientific studies, six beamlines are being 

developed that utilize radiation from insertion devices (e.g., undulators and wigglers), and guide 
this radiation through novel X-ray optical components to end stations designed to support 
experiments of various types. One beamline (the ‘nanoprobe’) will seek to focus the beam to a 
spot of approximately 1 nanometer (nm) in size, a spatial resolution that has not yet been 
achieved in synchrotron radiation uses to date. Another beamline, devoted to inelastic X-ray 
scattering studies, will provide world-leading energy resolution. 
 
Conventional Facilities 

 
The NSLS-II accelerator systems and experimental facilities are contained within the 

structures built as part of the conventional facilities work scope. The largest structure is the ring 
building, with a foundation and floor designed to support the weight of storage ring components, 
and to provide vibration isolation from adjacent sources of ground motion. Plans call for an 
injection building for the booster and linac, an operations center, a rf area, and five service 
buildings. Against the storage ring building’s outer wall are several Laboratory Office Buildings 
(LOB) and beamline enclosures. The total area of these buildings is greater than 340,000 gross 
square feet.  Utility upgrades and distribution networks are also planned to provide power, 
chilled water, and other utilities to the site. This work will be accomplished via civil construction 
contracts, the largest of which is for the ring building complex, awarded as a fixed-price, best-
value competitive procurement.   
 
Project History and Milestones Achieved to Date 

 
The NSLS-II project formally began when the Department of Energy (DOE)—

specifically, Deputy Secretary of Energy Clay Sell, the Secretarial Acquisition Executive for all 
major system projects—approved its mission need, as Critical Decision (CD) 0, on August 25, 
2005. The project obtained CD-1, Approve Alternative Selection and Cost Range, on July 12, 
2007, and obtained CD-2, Approve Performance Baseline, on January 18, 2008. On June 26, 
2008, the project was granted authority to begin site preparation on October 1, 2008. On       
January 9, 2009, CD-3, Approve Start of Construction, was granted and the project construction 
activities began in earnest.      
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Project Organization 
 
The project is organized with a Work Breakdown Structure (WBS), resource-loaded 

schedule, risk registry, risk-based contingency plan, and other standard project features as 
described in the Project Execution Plan. The aforementioned project activities in accelerator 
systems, experimental facilities, and conventional facilities are three separate Level 2 WBS 
elements, and along with project management activities (a fourth Level 2 WBS elements), form 
the project’s Total Estimated Costs (TEC). Other project activities are conceptual design and 
R&D, and pre-operations—two other Level 2 WBS elements, which are funded via the Other 
Project Costs (OPC) type of budget authority. Hence, the Total Project Costs (TPC) are the sum 
of TEC and OPC contributions, throughout the life of the project, which has a projected finish 
date of June 2015. The management structure includes an Integrated Project Team led by the 
Federal Project Director.   
 
1.2 Charge to the DOE Review Committee 

 
In an April 22, 2009 memorandum (see Appendix A), Dr. Harriet Kung, Associate 

Director of Science for the Office of Basic Energy Sciences (BES), requested that Daniel R. 
Lehman, Director of the Office of Project Assessment (OPA) within the Office of Science (SC), 
organize and conduct a review to assess the project’s progress. Director Lehman’s review was to 
encompass all aspects of the NSLS-II project— including technical, cost, schedule, management, 
and environment, safety, and health (ES&H) issues. 
 
1.3 Membership of the Committee 
 
 The OPA formed a Review Committee composed of members (see Appendix B) selected 
based on their independence from the project, as well as for their technical and management 
expertise, and experience with building large and complex scientific research facilities. The 
committee was organized into nine subcommittees, each assigned to evaluate a particular aspect 
of the project corresponding to the subcommittee members’ areas of expertise. Daniel Lehman 
Director, OPA, chaired the committee.   
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1.4 The Review Process 
  

The review was held at the Brookhaven National Laboratory (BNL) in Upton, New York, 
during June 9-11, 2009. NSLS-II project personnel provided information to the Committee in 
advance of and during an on-site review that was designed to exhibit the project’s progress. 
Committee members submitted questions and received responses prior to the review. 
Representatives from Brookhaven National Laboratory (BNL), DOE/SC BES, DOE/Brookhaven 
Site Office (BHSO), and the DOE/SC OPA jointly developed the meeting agenda (see Appendix C).   

 
The first day of the review consisted of the Federal Project Director providing an in-depth 

assessment of the projects progress followed by a plenary session with presentations given by 
project personnel to overview current project activities, with some time for discussions to answer 
questions from Committee members. The NSLS-II Project Director, Deputy Project Director, 
and other project principals provided an overview of major project areas (e.g., accelerator 
systems, experimental facilities, conventional facilities, and project management) corresponding 
to Level 2 WBS activities. Each subcommittee had a breakout session with project counterparts, 
after which the Committee convened an Executive Session at the end of the day. 

 
The second day was largely devoted to parallel breakout sessions of each subcommittee, 

which met with project representatives in order to gain additional information, to discuss more 
in-depth presentations, and to follow-up on remaining questions and issues of interest. The 
Committee reconvened an Executive Session devoted to Committee deliberations, report writing, 
and drafting closeout material based on its work to date. The morning of the third day was used 
to finalize the closeout material and present preliminary results at a closeout briefing to BNL and 
NSLS-II management. Final results are contained in this report, which committee members have 
individually authored and collectively reviewed.  
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2. TECHNICAL SYSTEMS EVALUATIONS 
 
2.1 Accelerator Physics 
 
2.1.1 Findings 
 

The NSLS-II accelerator physics design has matured over the past nine months. All basic 
and fundamental accelerator physics effects have been studied and any needed solutions or 
mitigations have been found and included in the design. The main accelerator physics effort now 
is concentrated on the more subtle effects and tolerances. The staff for Accelerator Physics has 
grown in the past year to match the project needs.  

 
Many accelerator physics studies have advanced significantly since the September 2008 

DOE/SC review. The major topics that have been advanced are shown below: 
 
 Stored beam dynamic aperture 
 Injected beam dynamic aperture 
 Touschek lifetime 
 New chromatic sextupole families 
 Top-off safety  
 Impedance budget 
 Ion instabilities  

 ECI studies 
 Insertion devices 
 Collective effects 
 Bunch feedback systems 
 Slow and fast orbit corrections 
 Tolerances 
 High level computer applications 

 
These studies allowed the procurement of many accelerator components to be initiated. 

 
2.1.2 Comments 
 

The present staffing in accelerator physics is adequate for most activities. However, a few 
new hires are needed to complete the required designs and specifications in areas that are thin: 
Firstly, a physicist is needed to carry on lattice and optics studies. Secondly, a physicist is needed 
to help determine the collective effects associated with the high beam current phenomena. 
Finally, the insertion devices for the initial round of experiments are entering the early design 
phase. The insertion device team needs additional staff to make progress in a timely manner. 

 
Many accelerator parameters have been changed or updated in the past nine months. 

These changes should be documented in the Global Parameters Document to keep all project 
staff informed. 
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The magnetic optical lattice of the ring has been carefully designed to meet the 
requirements of the insertion devices and beam lifetime. Most of the magnets in the ring are 
longitudinally close together and some have large bores. An initial study of magnetic field ‘cross 
talk’ between magnets has been accomplished and the project should continue to see if any 
unwanted field harmonic errors arise. 

 
The impedances of the ring vacuum components have been calculated for many items. 

The impedances feed into calculations of collective effects. There are several devices that still 
need impedance evaluations. The Committee encouraged the continued investigations of 
impedances and the corresponding effects on instability thresholds. 

 
Top-off injection is needed to keep the beam current constant. Calculations for top-off 

safety have started to prove that the injected beam cannot enter the hutch areas. These 
calculations should continue and now be taken to the next stage of complexity.  

 
The goal for the vertical emittance of the ring is 8 pm. To reach this goal, careful lattice 

tuning is needed during commissioning. The Committee suggested continued studies of how this 
orbit and emittance tuning is accomplished. 

 
The initial goals for the horizontal emittance of the NSLS-II storage ring are 1 nm 

emittance and a beam current of 300 mA. However, the final goals are higher. Thus, a post-CD-4 
implementation strategy should be developed on how the emittance will be lowered from 1 nm to 
the goal of 0.6 nm. Likewise, an implementation strategy to increase the number of rf cavities 
from two to four, to increase the current from 300 mA initially to 500 mA, should be developed.  

 
The insertion device team is small with about four staff members. This group must 

produce thirteen specialized magnets with six separate designs. These magnets are near the state 
of the art and required extensive effort and care. The present procurement dates for these 
magnets were set by past funding profiles to be FY 2012 with delivery dates of the undulators in 
early FY 2014. Following arrival, the undulators need to be assembled, measured, and shimmed, 
as needed. There is little schedule contingency to meet the needed dates for installation. Given 
the present early project funding situation, these undulator procurements should be moved 
forward if possible to ensure more time is available for magnetic trimming. 

 
The manufacturing tolerances on some of the insertion devices are quite tight. The 

Committee recommended additional studies be completed to clarify the tolerances and relax 
them if possible and appropriate. 
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The effects on the lattice optics from the installation of the damping wigglers and In-
Vacuum Undulator (IVUs) have been studied and the associated effects mitigated. The next 
insertion devices to study are called Elliptically Polarized Undulators (EPUs). These magnets are 
strong and will affect the beam dynamics. These interactions are just now being studied by the 
insertion group and lattice group. These studies should be continued to see if any difficult effects 
arise and what if any mitigations are needed.  
 
2.1.3 Recommendations 
 

1. Consider adding staff to the insertion device group and moving the procurement of 
the insertion devise magnets earlier, from FY 2012 to FY 2011 by October 2009. 

 
2. Update the Global Parameters Document with recent changes by September 2009. 

 
2.2 Injector System 
 
2.2.1 Findings 
 

The baseline performance requirements for the Injector Systems calls for maintaining a 
stored beam current of 300 mA within an average current stability of one percent and beam 
lifetime of three hours. The baseline design shall not preclude operation at 500 mA. These high-
level requirements are supported by NSLS-II Injector specifications of 7.3nC total charge 
delivered in variable bunch patterns (of 80-150 bunches) once per minute. This provides 0.55 
percent current stability that satisfies the requirement.   

 
The scope includes a 200 MeV S-band linac with a 100 kV thermionic electron gun, the 

Linac-to-Booster (LTB) transport line, a 3-GeV Booster synchrotron, a Booster-to-Storage Ring 
(BSR) transport line and the Storage Ring injection straight section.   

 
The linac is being designed for 15 nC bunch train charge to meet the requirement above, 

with 0.5 percent energy spread and 50 mm-mrad output emittance, and the capability of 
operating with a single klystron out of service (at approximately 170 MeV). 

 
The Linac and Booster Designs and associated beam dynamics analyses have matured 

since CD-3. Critical beam dynamics studies are nearly complete, in time to support the linac and 
booster procurement schedule. Injector system staffing has been enhanced, with a very visible 
impact on progress and depth of analysis. The Injector team is near full staffing level. 
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A linac model has been developed and a simulation for the bunch train mode was 
presented that meets the specifications. This simulation has yet to be extended to the single 
bunch mode to verify that it still meets the specifications. The linac hardware design is somewhat 
generic as the details will be determined by the vendor. The specification that the system can 
operate with a single klystron out of service is appropriate.  

 
The Linac Front End test stand will enable testing of the maximum extracted charge per 

pulse from the gun/buncher and the ability to rapidly switch between single bunch and bunch 
train operation. This is appropriate since these are the two primary differences between the 
NSLS-II linac specifications and other turn-key linac systems constructed for other light sources.  

 
The booster (circumference of 158 meters) will operate at approximately 20 mA current at 

1 Hz delivering approximately 40 nm-rad output emittance. The Booster lattice design and beam 
dynamics evaluation has matured significantly since the September 2008 DOE/SC review. An 
optimized booster lattice is ready to be baselined that has lower vertical tune and chromaticity and 
improved dynamic aperture than the CD-2 lattice. Tracking studies using the complete ring model 
including realistic errors and chromaticity correction show large dynamic aperture. 

 
Assuming that the Booster remains a turn-key system, the statement of work (SOW) will 

detail all the requirements associated with the magnets. The final magnet designs will be 
completed by the vendor and approved by NSLS-II staff prior to manufacture. The procurement 
strategy for the Booster vacuum systems has not changed since the September review. Turn-key 
systems, such as the linac/booster, will be procured by means of a vacuum specification supplied 
by NSLS-II staff and incorporated into the SOW. Engineering design will be the responsibility of 
the vendor with final approval prior to manufacture by the NSLS-II vacuum group.   

 
Regarding utilities, good progress has been made since the September review and the 

water system distribution piping design is now well underway. Design parameters for all the 
injector water systems have been established and the distribution system is now at the 3-D design 
stage. The back-up compressed air system design has been specified and the air distribution 
design is at an advanced stage. 

 
The Booster rf cavity (from DESY) is in-house and is undergoing initial low-power 

testing. The tuner electronics have been modified and the tuning loop has been closed.  
Interfacing to the digital controller is next.   

 
The transport line design appears to be progressing well. An option for injection into the 

booster that permits pulse stacking was presented. This option, if adopted, would reduce the linac 
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charge requirement to values already achieved with other turn-key linac systems with no 
significant degradation in performance.  

 
Definition of transport line element requirements and preliminary design work is in 

progress for both transfer lines with no showstoppers identified. Detailed design is planned to 
start in August 2009.   

 
The vacuum group is fully engaged with the design of the transfer lines and will specify 

all vacuum design requirements. Design parameters for the transfer lines utilities are established 
and the detailed design will follow sequentially from the linac and booster designs. They are 
presently at an early stage in the design process. 

 
Users require beam stability during top-off injection that maintains residual stored-beam 

motion at a level less than ten percent of the beamsize. This criteria implies very stringent 
requirements in the ring pulsed magnet systems for field matching—at a level of 0.008 percent—
during the approximately 5 μsec half-sine pulse. This level of pulsed magnet-to-magnet matching 
has never been achieved before, at any laboratory. Similarly, requirements on skew dipole 
components imply very stringent tilt tolerances.     

 
An alternative injection scheme based on a Pulsed Sextupole Magnet (PSM) is under 

study. This has the dual advantages of only a single pulsed element required in the ring for 
injection, and in principle induces no significant motion on the stored beam. However, the 
focusing properties of the sextupole lead to a significant increase in the beta function along the 
transport line and extremely tight tolerances on the alignment of the sextupole are required to 
minimize coupling to the vertical plane. Additional studies are planned. 

 
The Pulsed Magnet Laboratory is being developed to test the prototype designs to 

determine if the stringent pulsed magnet tolerances and requirements can be achieved. Both 
pulsed sextupole and dipoles will be tested. 

 
The injector diagnostic plan presented appears appropriate and well integrated into the 

injector design. Diagnostics are included in the linac and booster procurement specifications.   
Diagnostics include wall current monitors, flags, rf beam positron monitors (BPM), and current 
transformers.   
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Cost, Schedule and Procurements 
 
The linac specifications and SOW have been completed and are currently with the project 

procurement team. The timeline has the request for proposals (RFP) being issued in October 2009, 
vendor responses in-hand in November, and the contract awarded in January 2010. This timeline 
includes three months for internal procurement/contracts/legal activities prior to issuing the RFP.  
The team has identified a fourth competent potential U.S. vendor for the turn-key linac system.  

 
An expression of interest request for the Booster turn-key procurement was published.  The 

project is pursuing several Booster strategies. In the near-term, the project team plans to visit 
vendors in June to formally assess their capabilities. Meanwhile, the project has prepared a 
bottoms-up estimate for in-house Booster integration. The procurement strategy calls for preparing 
an RFP that includes five options ranging from providing a full turn-key system, to providing the 
magnets and vacuum chambers assembled on girders, with BNL producing the diagnostics, 
controls, and power supplies, and performing the installation and commissioning. Intermediate 
options progressively move more scope out of the turn-key approach into BNL scope. 

 
A SOW and associated procurement documents will be finalized in August with vendor 

proposals expected by the end of the year and Booster procurement awarded by April 2010. 
 
Installation of the in-house designed components (i.e., the booster extraction and 

injection systems), the linac to booster and booster to storage ring transfer lines is the 
responsibility of the project and a full cost breakdown has been prepared to capture this work.  
This was reviewed at the September 2008 DOE/SC review and has not changed. 

 
The present baseline schedule has the Booster design, procurement, installation, and 

commissioning on the project’s critical path. This situation arose due to the requirements of the 
funding profile, prior to American Recovery and Reinvestment Act (ARRA or Recovery Act) 
modifications. The Committee was presented a revised schedule, which is soon to be baselined, 
in which the linac schedule is accelerated by three months, and the booster by twelve months to 
better match the new baseline at delivery (BOD) for the Injector building that was pulled forward 
due to the revised funding profile. This is a significant development since it removes the Injector 
completely from the critical path. 

 
Risks 

 
Linac risk was reduced from high to low due to the identification of additional vendors, 

including one from the U.S. 
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The March 2009 update shows the Booster procurement listed as ‘likely’ probability with 
‘significant’ cost and potential schedule impact.  Mitigation plans are in place as described earlier.   

 
Response to Previous Reviews and Recommendations 

 
The project adequately responded to previous review recommendations, and in several 

cases adopted the advice of the various committees. 
 
In-house design reviews will be held in accordance with the project mechanical 

engineering design protocol. Vendors of turn-key projects will be required to hold preliminary 
and final design reviews as part of the procurement process.   
 
2.2.2 Comments 

 
The Committee was impressed with the progress in the Linac and Booster designs and 

beam dynamics analyses. The Linac and Booster designs and associated beam dynamics analyses 
have matured since CD-3. Critical beam dynamics studies are nearly complete, in time to support 
the linac and booster procurement schedule. The Committee showed a high degree of confidence 
that they will meet requirements. 

 
The two main technical challenges (because they have not been achieved before) are the 

high bunch train charge required from the linac, and the stringent requirements on ‘transparency’ 
of top-off injection from the standpoint of stored beam motion. The Committee endorsed the 
mitigation/development plans in place for both of these challenges, namely: 

 
 The incorporation of stacking capability in the booster. This scheme reduces the 

required linac charge to values already achieved with other linac systems with no 
degradation in booster performance. The Committee viewed this as a very prudent 
and cost-effective approach to ensure the required charge delivery from the Injector. 

 
 The plans for the linac front end test-stand that enable testing, optimization and 

gaining experience with this critical portion of the injector.   
 
 The plans for aggressively developing pulsed magnet systems in the Pulsed Magnet 

Laboratory to demonstrate stringent kicker requirements. 
 
 The consideration of an alternative injection scheme based on a pulsed sextupole 

magnet. 
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The Committee considered the pulsed magnet laboratory and its associated development 
program to be a critical activity that is central to meeting user requirements for beam stability.  
Likewise, the Committee considered the linac front end test stand activities to be an important 
part of the commissioning program. These two important activities have small baseline cost 
estimates that seem inadequate to the Committee. 

 
The continued evaluation of the pulsed-sextupole injection scheme is encouraged. If the 

project chooses the traditional four-element pulsed bump scheme, it would be ideal to leave open 
the possibility of a future upgrade that incorporates a pulsed sextupole scheme. The Committee 
understood that it may be very difficult to maintain that flexibility however.   

 
Beam dynamics work in the linac front end, linac proper, and Booster have been thorough, 

have utilized accepted tools, and incorporate comparison with other existing linacs and booster 
synchrotrons. Beam loading compensation in the linac requires additional study. Although 
compensating beam loading is the responsibility of the linac vendor, the NSLS-II team should 
study the various solutions to understand the benefits and drawbacks. The remaining booster 
dynamic aperture work (dynamic aperture with realistic multipoles plus errors) should be 
completed before procurement. 

 
NSLS-II identified the Booster Procurement as a Risk with ‘likely’ probability and 

‘significant’ impact and the Committee concurred with that assessment. Regarding Booster 
procurement and the Injector schedule, the Committee endorsed the plans and the management 
approach that includes vendor visits and capability evaluation, the construction of a bottoms-up, 
in-house estimate and the development of a spectrum of procurement options that range from full 
turn-key to non-turn-key approaches. Project personnel plan to visit proposed Booster vendors in 
June 2009 to perform a capability evaluation. A decision will then be made on the path forward. 
As some of the options involve only magnet and vacuum chamber production and assembly, there 
may be other competent vendors who can deliver the components, but who would be unable to 
perform the full turn-key task. The Committee therefore encouraged development of additional 
vendors for the non-turn-key procurement options. 

 
The Committee also endorsed the advanced schedule that removes the Booster from the 

critical path. This is a significant development enabled by the modified funding profile. The plan 
for the Booster as described in this review differs from that documented in the baseline in its:  

 
 Cost: The booster Estimate at Completion (EAC) has increased since CD-2. 
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 Schedule: The Injector systems schedule is being accelerated by about one year as 
noted above. 

 
 Technical parameters as reflected in the Global Parameters Document: The booster 

lattice has been optimized as discussed earlier. 
 
The Committee noted that the Global Parameters Document was last updated in 

September 2008 and now differs substantially in technical details from the working-level plan. 
The Committee encouraged more frequent updating of the Global Parameters Document so that 
it is used as a reliable and current description of technical parameters. 

 
Potential anticipated cost increases include a probable increase in budget required for the 

Pulsed Magnet Laboratory program, and a possible increase in required technical labor costs for 
procurement management and vendor interaction. The level of contingency is adequate for 
conceivable future eventualities, such as the already-identified potential cost risk on the Booster 
procurement.  

 
The Booster rf cavity has unknown surface condition. There are no indications of issues 

related to surface cleanliness or high-power performance; however, it is somewhat disconcerting that 
the first high-power test of this cavity is several years away, as it is determined by the construction, 
installation, and commissioning schedule. The Committee encouraged considering an approach to 
allow high-power testing and conditioning well before beam commissioning. 

 
Comments from the September 2008 DOE/SC review relating to standardized water 

fittings, flow meters, etc., across the project have been addressed.   
 
The project should provide specifications on the linac and booster control systems to 

ensure that the controls for these systems do not vary significantly from those of the storage ring 
and rest of the facility.  

 
2.2.3 Recommendation 
 

1. Re-assess the Pulsed Magnet Laboratory scope and associated budget that is necessary to 
meet the stringent top-off beam stability requirements, and report at the next meeting. 
 

2. Attempt to engage additional vendors for the non-turn-key Booster procurement 
options. 
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3. Frequently update the Global Parameters Document to reflect changes in technical 
parameters. Update with recent changes by September 2009. 
 

4. Update the baseline with known changes in cost, advanced schedule, and revised 
technical parameters. 

 

2.3 Storage Ring 
 
2.3.1 Findings 
 

The NSLS-II project is now in the construction phase and, appropriately, the activities are 
beginning to shift from design activities to procurement. There has been significant technical 
progress in a number of areas since the September 2008 DOE/SC review, and as of this report the 
Committee will begin to present findings and comments on the status of individual subsystems. 

 
The performance baselines have not changed since CD-3 and are shown in Table 2-1. 

These are ‘Design Goal’ performance, the ‘Baseline Configuration’, and the machine performance 
at CD-4. The distinction between these three is that the CD-4 performance must be realized for 
project completion; the ‘Baseline Configuration’ performance must be achieved with hardware 
procured within the project, and the Design Goal performance is considered an upgrade. 
 

Table 2-1.     Project Design Goals 
 

Parameter Design Goal Baseline 
Configuration 

CD-4 Criteria

Beam Energy [GeV] 3 3 3 
Beam Current [mA] 500 300 25 

Beam Emittance [nm] 0.6 1.1 2 
Active Beam Lines >58 6 2 

Number of rf Cavities 4 2 1 
Number of rf Stations 4 1 1 

 
There has been ongoing progress on understanding the dynamic aperture. This led to a 

reconfiguration of the sextupoles in the dispersion region of the lattice, allowing a third 
chromatic correction ‘knob’.  
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Accelerator Systems Division (ASD) management has been strengthened by the addition 
of Deputy Division Director (a reassignment, not a new hire), and a Project Engineer (new hire 
expected June 15, 2009).  
 
Cost 
 

The scope and cost of the work addressed in this section are shown in Table 2-2 (costs 
are burdened and escalated). 

 
Table 2-2.     Storage Ring Costs 

 
WBS 

Element 
Description 

Cost in K$ 
at CD-3 

Cost in K$ at 
this review 

Delta 

1.03.01 Accelerator Systems Management 5,561 6,019 458
1.03.04 Storage Ring 139,473 140,727 1,254
1.03.06 Accelerator Safety Systems 4,297 4,297 0
1.03.07 Insertion Devices 22,985 22,986 0
1.03.08 Accelerator Fabrication Facilities 5,713 5,722 9

 
The increases come primarily from software maintenance costs, and a correction for 

BPM costs.  
 
It is noted here, and commented on later that a number of items are identified in the 

Estimate at Complete (EAC) classification that should be incorporated into the baseline. 
 

Schedule 
 
Since the September 2008 DOE/SC review, the Accelerator Systems WBS has accrued a 

significant schedule variance. This variance has been systematically increasing over the last few 
months. The cause of the variance is primarily insufficient staffing. 
Storage Ring Magnets, Girders, and Alignment 

 
Prototype magnets have been successfully fabricated by three vendors, and measured at 

BNL and in many cases at the vendor sites. There are some cross checks to complete the 
calibration of industry and BNL measurements, but the project believes these are achievable. 
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Multiple vendors, above and beyond the three used in the prototype phase, are included in 
the request for proposals. Bids are being received—initial opening on the quadrupole contracts 
will be June 12. 

 
For all major magnet types (with the possible exception of correctors), the planned 

approach is to have more than one vendor during production to mitigate risk. 
 
The production proposals include a firm end date and delivery plan. Also included are 

first articles from all vendors in February 2010; with the go ahead for production two-four 
months afterwards. If a vendor who worked on the prototype wins the job, this schedule could 
advance. First articles, second articles, etc., are used for the initial assembly on the girders. 

 
BNL would need to increment measurement equipment by $100K if all magnets would 

need to be measured on site; however, the plan (and a reasonable one) is to have the vendors 
assume as much of this role as possible after cross-calibration of systems is confirmed. 

 
Details of the contracts will depend on the vendor, whether U.S. or foreign, and the 

experience level, though typically invoices arrive when magnets are shipped to BNL. The staff is 
experienced in dealing with vendors, and aware of the need for regular vendor visits. Prototype 
magnet experience has reminded the staff of the requirement that vendors supply all 
production/measurement documentation before shipment, and invoicing. 

 
The April 2009 CPR shows a -$1 million variance in the EAC relative to the Baseline at 

Completion (BAC). This is due to a concern that the procurements will come back higher than 
included in the baseline. The team is aware of mitigating factors (timely copper and iron 
purchases) that could help control costs. 

 
The prototype girder assembly work has proceeded very well.  There are plans in the 

short term for a transport test. 
 

Vacuum Systems 
 

Vacuum system prototyping is well along; there are no showstoppers seen as yet. Two 
aluminum extrusions, Dipole and Multipole, will be fabricated into 12 different types of chambers. 
A new multipole cross section was test extruded. Weld development is about 50 percent complete. 
A process for bending the dipole chambers was successfully tested. In discussion with the group 
leader, the $1.4 million EAC variance listed under vacuum monitoring and control should be listed 
under vacuum chambers. 
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Power Supplies 
 

Work is proceeding well. Prototypes are in most cases exceeding design requirements for 
stability. Care is being taken to build in reliability and extensive diagnostics to help identify 
transient problems. The separation of slow and fast correctors for orbit stability has added a 
number of power supplies, but the redesign of these supplies is expected to lead to an overall cost 
reduction. This has not yet been updated in the baseline. 

 
Power supply systems are presently on schedule, but in order to maintain schedule, 

additional hires of electronic technicians, electronic scientific associates, and an electronic 
designer are needed. 
 
rf Systems 
 

The rf group is pursuing two cavity types, at three vendors. One of the vendors has just 
been reorganized; however, they are still considered a good vendor in much larger quantities for 
an upcoming European project so this appears stable. 

 
The group is in close communication with the BNL safety committee regarding safety 

requirements on the superconducting rf (SRF) cavities; this is an effort not originally included in 
the baseline. Resources have been shifted to address this. 

 
The current plan is to purchase one system plus one spare; upgrades would be included in 

the future. 
 
Instrumentation Systems 
 

The compliment of instrumentation is well developed and all needed systems are included in 
the baseline. The only anticipated diagnostic not in the baseline at this time is the bunch 
cleaner/purity monitor. Several BPM electronics platforms have been evaluated; the leading 
candidate is Libera Brilliance. There is some concern that the FPGA used is not the latest generation; 
this issue has been discussed with the manufacture and it is anticipated that it will be addressed. 
 

Design issues associated with the BPM buttons have been resolved. Work has been done 
on identifying resonant modes in the chambers. There are natural modes near the BPM bandpass 
frequency, and plans are being developed to insert metallic fingers that will move the modes 
away from the BPM band pass frequency. 
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X-ray BPMs are in the baseline for the beamlines that are in the baseline. Other photon 
diagnostics are being provided. 
 
Personnel Safety Systems 
 

The Personnel Safety System (PSS) has been consolidated with the Equipment Protection 
System (EPS) activities into a dedicated group of individuals focused on these activities, 
consistent with recommendations from the September review. A prototype system has been 
developed that allows many of the functionalities of the system to be tested. Failure analysis has 
been completed, and a recent design review of the NSLS-I interlock systems is being applied to 
NSLS-II design to take advantage of lessons learned. 

 
Front End Systems 
 

The designs for the insertion device front ends are well advanced. Recommendations 
from the September 2008 DOE/SC review have been incorporated into the designs. The project 
intends to review and finalize engineering specifications during FY 2009. Prototypes of 
components have been built and a complete front end prototype will be completed in FY 2009. 
 
Insertion Devices 
 

Six insertion device beamlines are baselined. Two of the straight sections are canted. The 
canted damping wiggler straight section previously included in the baseline design has been 
changed to an in-line configuration. The draft magnetic specifications for the planned insertion 
devices are at or beyond what is achievable by the state of the art. 
 
2.3.2 Comments 

 
Cost 
 

Overall, the Committee judged that the Storage Ring Costs are under control and cost 
risks in this area will not threaten the TEC. Therefore, the Committee did not recommend a 
change to the cost sheets that were provided. The Committee noted that a number of cost 
increases are being maintained in a classification referred to as EAC, and the Committee judged 
that most of these changes are certain and should be incorporated into the baseline. The 
Committee looked at all the costs in the EAC and some of the items identified as cost risk items, 
and find these normal for this stage of a project, without revealing systematic trending problems. 
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Schedule/Staffing 
 

The schedule variance in accelerator systems is largely attributed to staffing. A number of 
issues have contributed to this: delays in funding have led the project to somewhat conservative 
in building up staff; there have been unforeseen delays in getting new staff on board and so on. 
Notwithstanding, the project has had success and the evidence of that is seen in the review. 
However, the schedule/staffing problem is real and must be aggressively managed. The project 
presented a recovery plan that the Committee judged will be successful if fully (i.e., the 36 FTEs 
that the Committee was shown are hired) and aggressively implemented. Furthermore, this 
problem will need to be constantly and closely monitored.  
 

The Committee noted that 40 percent of the Mechanical Engineering (ME) group staff 
and basically 100 percent of the technical support staff are on the project with an internal BNL 
Memorandum of Understanding (MOU). This is not an ideal situation based on comments that 
these folks are conflicted between working for their home organization versus the NSLS-II 
project. This is in addition to the observation that the Experimental groups are utilizing the 
Accelerator ME group to support their increasing needs. Management must closely monitor this 
situation to ensure that appropriate focus is given to accelerator system needs. 

 
The Committee observed that there is a particular need for electronic technicians, 

mechanical technicians, and field engineers (e.g., engineers who can perform the integration and 
installation, and system checkout) activities. 
 
Technical Systems 
 

The Committee was impressed by the extent of work accomplished by the ASD in the 
past year. The additional staff that has been added has contributed to a significant amount of 
R&D and design work throughout the project. The review talks were thorough and well 
presented. Where there are few or no comments in this report, the Committee was impressed 
with the state of the work.  
 
Magnets, Girders, and Alignment 
 

Consider further investigations on the girder deflections and stability to develop 
quantitative acceptance criteria. 

 
The survey lead for the project remains to be hired. Progress on the design and modeling 

of control networks is sufficient but monitoring and modifying those plans as building 
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construction progresses will soon become a concern. A recent post-doc hire from the Shanghai 
Light Source will be helpful in this area but this resource is planned to be available for only one 
year. Additionally, an overall lead is needed to ensure that the entire alignment scheme for ring 
components, booster, linac, and transition areas is integrated into a single executable plan. The 
existing BNL alignment group remains involved but there is no formal agreement about making 
this a long-term arrangement. The mechanical engineering lead is keenly aware of the need for a 
dedicated lead for the alignment effort. 

 
Impressive progress continues to turn the R&D effort for magnet alignment on the girder to 

a production operation. Many of the finer details of girder hysteresis, adjustor performance, 
adjustor torque, dial indicator placement, repeatability, wire positioning sensors, wire sag, etc. are 
being discovered and understood. It has been found that using the magnet movers to position 
magnets before locking them in place is not necessary as long as the magnets have been prealigned 
to around 100um. While the movers were easy to use, the sensitivity of the magnet position to 
varying torques on the locking mechanisms, minimize their utility. Even with this limitation, it was 
found that the magnets can be placed to the 5 μm level using the manual adjustors. 

 
Final fiducialization of the assembled girder will be performed with laser trackers and can 

be supplemented with portable Coordinate Measuring Machines (CMM). This will provide a 
database of coordinates where the girder’s installed shape can be compared to the aligned shape 
achieved in the alignment bay.  After comparison the girder will be ‘deformed’ back to its original 
shape using its support system. This will compensate for the lack of repeatability in girder 
hysteresis that has been observed to be up to 20 μm. It will also allow for the correction of ‘gross’ 
movements of the magnets that might be possible during installation (if processes are not carefully 
controlled). Also, this will be the method used to replace a magnet in the ring if it becomes 
necessary. Some tests to understand the absolute accuracy of alignment through traditional 
optical/mechanical means would be helpful to bound what is possible to achieve. If time were 
available, this upper bound of achieved alignment could be placed into the optics models to see 
what would happen during commissioning. 

 
Tests that quantify possible movements of the girder and the magnets after transport from 

the alignment facility to the tunnel remain to be completed. Similarly, thermal tests that examine 
possible movements when the completed girders are cycled through temperature ranges greater 
than those seen in the tunnel must be conducted. The plans are to store the first girders coming 
out of the assembly bay in the areas adjacent to the magnet measurement area. Later, all 
assembled girders will be moved and stored in the first pentant until they can be installed on the 
beamline. This will utilize the temperature stabilized environment that is to be provided as each 
pentant is released to the project. 
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Significant thought has gone into workflow planning for the girder ‘integration’ task.  
This planning has resulted in the elimination of a second temperature controlled alignment bay at 
a savings of approximately $750K. Additionally, it was determined that for efficiency reasons 
(not schedule) that two shift operations will be the baseline plan. The elimination of the second 
alignment bay means that thermal soaking time needs to be carefully considered so that it does 
not limit work during the two scheduled working shifts. Plans to provide a ‘warming sock’ were 
discussed to pre-acclimatize the girder assembly before moving it into the alignment bay. 

 
Currently the majority of the technical staff supporting this effort is from the laboratories 

Magnet Group through MOUs. The close ties to this group through the lead engineers make this 
relationship work and appears to be a viable method to staff the production effort. 

 
Vacuum Systems 
 

The Committee was impressed with the progress that continues to be made on the 
vacuum system design and prototyping. 
 
Power Supplies 
 

Power supply design work has proceeded well. The change in the orbit correction scheme 
to separate the slow and fast correctors has been well accommodated with a potential savings in 
this WBS element. There is some concern related to staffing in this area, namely one additional 
designer, and electron technicians. 

 
rf Systems 
 

The safety requirements are a new and widespread change for SRF cavities in many 
projects; the rf work that was deferred/deleted should be reviewed for restarting as interpretation 
of the safety issue is really a change in an external boundary condition. 

 
The cryo plant layout and the Piping and Instrumentation Drawing (P&ID) reference 

designs have been completed. The preliminary design for the valve box remains needs to be 
completed. Reviews from outside cryogenic experts have taken place. Final designs will be left 
to the vendor. The total cost for the cryogenics system is approximately $6 million, with about 
$2.5 million available for the refrigerator. Inquiries to industry last year showed that this should 
be sufficient budget.  However, recent experiences at other laboratories indicate wide variance 
between different estimates from manufactures, so this area should be monitored. Finalizing the 
procurements as soon as practical may be a good idea to get a firm cost. 
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Instrumentation 
 
The Committee was pleased to see the increase of staff in the instrumentation group. 

Design work is proceeding well. The orbit stability system has matured considerably since the 
September review, and is a well developed scheme. 

 
Personnel Safety Systems 

 
The Committee was pleased to see the progress in this area, and the consolidation of 

efforts into a single group. 
 

Front End Systems 
 

The simple design of the safety shutters coupled with a collimator is a cost effective 
solution. Although the front end designs are complete to the 75 percent level, the mechanical 
engineering group will wait to finalize the aperture designs until the beamline designs are 
mature. This seems to be a sound strategy. 

 
Insertion Devices 
 

Previous Accelerator Advisory Committee reviews identified the advantages of the 
development of in-house insertion device design and fabrication ability. Initially, the funding 
profile precluded staffing the insertion devices WBS to allow for significant design and R&D.  
Additional insertion device staff would allow an increase in design and R&D activities. 
 

The Committee suggested that the project consider expanding the R&D plan of the 
insertion devices WBS (within the existing TPC) to include mechanical design of insertion 
devices and prototyping. 

 
Tight specifications for insertion device errors will require beyond the state of the art 

magnetic measurement capability that may not be available commercially and will require R&D. It 
may be advisable to allocate a magnetic measurements technician to facilitate these developments. 
The Committee was concerned about the proximity of magnetic measurement laboratories with 
pulsed magnet and rf areas. Sensitive magnetic measurements could be impacted. 

 
The project correctly identified a bottleneck for magnetic measurement in the insertion 

device baseline schedule. Moving the design, procurement, and fabrication of the insertion  
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devices forward will alleviate the bottleneck but the Committee judged that additional staff will 
need to be allocated for insertion devices to meet the more aggressive schedule. 

 
2.3.3 Recommendation 

 
1. Develop the necessary staffing plan to address the accelerated schedule, and 

incorporate into baseline via a Project Change Request (PCR) by the next review. 
 

2. Continue aggressive investigations on girder stability including thermal cycling, 
shipping and hysteresis to develop a quantitative acceptance criteria for the girder by 
next review. 

 
3. Consider buying all cryomodules in a single procurement to minimize the overhead 

associated with meeting the safety requirements. Present decision at next review. 
 

4. Finalize, from an accelerator physics analysis, the magnetic specifications for the 
insertion devices by next review. 

 
2.4 Experimental Facilities 
 
2.4.1 Findings 
 

The Experimental Facilities Division (XFD) staff are charged with the specification, 
design, procurement, installation, and commissioning of the beamlines and experimental 
instrumentation for the NSLS-II project. In addition, the division’s responsibilities include 
planning for future beamline development, development of R&D programs in support of the 
Experimental Facilities operations, and interactions with facility users.  

 
The NSLS-II project scope requires that six project beamlines be installed on the 

experimental floor ready to begin commissioning at CD-4. The beamlines planned for the initial 
phase of development include a Nanoprobe beamline eventually capable of producing an 
approximately 1 nm focus, an Inelastic Scattering beamline with an energy resolution goal of 0.1 
meV, both Soft and Hard X-ray Coherent beamlines, a Sub-micron Resolution X-ray 
Spectroscopy beamline and a Powder beamline. It is planned that the first five of these beamlines 
are to be sited at undulator ports of the NSLS-II ring, utilizing the high brilliance and coherence 
of the source. Construction of the Powder beamline is planned at a damping wiggler port of the 
ring to provide high-flux at high energy.  
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The XFD of NSLS-II is funded at a level of $72.5 million (WBS 1.04). In addition to the 
costs related to the construction of the initial six NSLS-II beamlines, this funding will pay for the 
Experimental Facilities management ($4.6 million, WBS 1.04.01) and costs for optics laboratories 
($2.1 million, WBS 1.04.07). A R&D program for Experimental Facilities funded at a level of 
$19.2 million (WBS 1.02.02) includes research programs for the development of X-ray optics to 
achieve the focusing of hard X-rays to an approximate 1 nm spot size, and a monochromator and 
analyzer design for an inelastic scattering beamline that can achieve 0.1 meV energy resolution. 
Experimental Facilities have $3.8 million (WBS 1.06.03) allocated for commissioning, testing, and 
pre-operations from the project. 
  
 The development of the Experimental Facilities portion of the project has progressed a 
great deal since the CD-3 review under the leadership of Qun Shen who joined the NSLS-II 
project in mid-2008. There has been a dramatic increase in the Experimental Facilities staffing 
with all of the beamline group leaders either at BNL or soon to arrive. As a result of the beamline 
group leaders efforts in conjunction with Experimental Facilities management and input from 
strong Beamline Advisory Teams, the conceptual designs of the six project beamlines have 
progressed rapidly.  
 
 The development of optics, metrology, and clean rooms as part of the NSLS-II facility 
provides important services for the development of the NSLS-II beamlines, as well as for the 
future continued experimental needs of the facility staff and users. 
  
 Outreach to users has broadened with the increased involvement of life sciences communities 
in NSLS-II led by Wayne Hendrickson and Lisa Miller. This effort has produced proposals for 
insertion device beamlines in the areas of Macromolecular Crystallography, SAX, Surface 
Scattering, and Biological Imaging, as well as numerous proposals for beamlines to be sited at 
bending magnet/three-pole wiggler beam ports. A dedicated optics beamline has been developed at 
NSLS in support of the 0.1meV optics R&D effort. This beamline will also be of great assistance in 
testing optical components for other NSLS-II beamlines and as a resource to NSLS staff and users. 
 
 Planning by XFD management to formulate a scientific strategic plan for NSLS-II is an 
on-going effort. This plan will be used to guide choices for future additional beamlines for the 
NSLS-II facility. It is planned that this process will be accomplished through a proposal system 
from beamline advisory teams to the Experimental Facilities Advisory Committee. Future 
beamlines may include equipment or instruments to be moved from the NSLS facility. The 
planning for such beamline transfers from the NSLS facility has begun. 
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Inelastic X-ray Scattering Beamline 
 
 The NSLS-II project has successfully installed an aggressive R&D development program 
to design high-resolution optics in the 9 keV range. The success of this R&D program is crucial 
to provide an Inelastic X-ray Scattering (IXS) beamline instrument for the commissioning phase, 
as well as to enable 0.1 meV spectroscopy at NSLS-II in the future. NSLS-II management has set 
up a most capable group of personnel and the facilities to achieve this goal. The IXS group has 
acquired most of their staff under the commendable leadership of XFD’s Qun Shen and Yong 
Cai. The Committee judged that the IXS group has done an excellent job in the installation of the 
new NSLS-II crystal fabrication laboratory that is important for producing the needed high-
precision silicon crystals. 
 
Hard X-ray Nanoprobe Beamline 

 
Yong Chu joined the Experimental Facilities staff in June 2009 as the Hard X-ray 

Nanoprobe (HXN) beamline group leader. He presented the scientific mission and gave a 
detailed technical presentation for HXN beamline.  

 
The HXN beamline aims at a broad scientific thrust, utilizing many X-ray techniques. 

Science areas imagined are materials science, nano-catalysis, environmental science and biology. 
Techniques to be provided are X-ray fluorescence and spectroscopy, nanodiffraction and scattering, 
coherent diffraction (C-SAXS and Bragg), and transmission imaging. The energy range spans  
6-25 keV, allowing for both efficient X-ray fluorescence and diffraction/scattering techniques.  

 
The beamline concept was completely revisited with regard to beamline stability and 

thermal effects. The large distance from the source at 100 m was maintained, allowing large 
lateral coherence length at the endstation and corresponding large working distance (if proper 
optics with large acceptance can be fabricated). A horizontally diffracting crystal 
monochromator and two outboard reflecting mirrors provide initial beam conditioning and 
monochromatization. These optics are ‘hidden’ behind a secondary aperture, minimizing stability 
risk from thermally or vibrationally excited beam instabilities, and effective reduction of spatial 
resolution from these sources. A secondary high resolution monochromator, for use with large-
acceptance high –resolution X-ray optics is considered for the endstation. The latter will match 
the large number of zones of a high-acceptance diffractive optics (such as MLL) and allow 
focusing into the range of a few nanometers while achieving relatively large focal length and 
working distance. Thermal issues on optics are under study, and cryogenic cooling for the 
monochromator has been chosen.  
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Serious thought has been paid to stability requirements for the satellite hutch housing the 
HXN, including visits to electron microscopy facilities. A multi-layered system of a vibrationally 
decoupled instrument slab (‘house-in-house’), as well as active damping and interferometrically 
controlled feedback are imagined 

 
Yong Chu’s initial efforts as group leader, namely in defining the beamline design, 

identifying the scientific program and pursuing critical R&D efforts have been very effective. 
The group pursues R&D at several Advanced Photon Source (APS) beamlines in support of their 
in-house development. Overall, the team involved in HXN design is highly motivated, 
competent, and prioritizes well.   

 
Significant advances have been made in focusing optics R&D, in particular in depositing 

a wedged multilayer Laue lens (MLL). This achievement is significant, and puts NSLS-II on a 
credible trajectory to sub-5 nm focusing.  
 
Submicron Resolution X-ray Probe Beamline 
 

Anthony Lanzirotti presented the science case and technical plan for the Submicron 
Resolution X-ray Probe (SRX) beamline. The science case is very strong. The beamline concept 
is well thought out, and does not have technical challenges that cannot be addressed using known 
technology. The Beamline Advisory Team (BAT) is very strong, with highly competent science 
and technical leaders. The Committee judged that this beamline can hit the ground running and 
produce high-impact science in the commissioning and early operations phase.  
 

The beamline will consist of a K-B mirror-based branch and a Zone Plate (ZP)-based 
branch.  
 

The beamline’s throughput is dependent on energy dispersive detectors with good energy 
resolution at high-count rate capability. The beamline has teamed up with some of the best 
detector/analysis experts in the community, including the collaboration around Chris Ryan 
(CSIRO, Australia) and Peter Siddons. The BAT plans to evaluate novel detector systems at 
NSLS X27A and X26A. The R&D outreach and local testing are highly relevant. Jürgen Thieme 
has been hired as group leader, and will start within one month. While hiring of the group leader 
is somewhat late, Jürgen’s overall competence, his experience in running facilities effectively, 
and his and the Technical Advisory Committee’s strong tie-in with the relevant scientific 
community makes construction of the beamline in time for early operation and early science 
output very likely. Addressing beamline design issues are under way, with an optical study 
commissioned from Insertion Device Team (IDT). At this point, there are not enough details to 
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comment on the beamline layout. Mirror optics for high-resolution focusing require a slope error 
of 0.2 rad or below. Contact with Osaka/Spring-8 has been made. Discussion with the internal 
R&D efforts should be performed to evaluate feasibility of in-house differential deposition of 
small (high-resolution) mirror systems.  
 
Powder Diffraction Beamline (PDB) 
 
 The concept for the X-ray Power Diffraction (XPD) material science oriented beamline 
was presented by Eric Dooryhee who was hired on June 1, 2009 as the XPD Beamline Group 
Leader. This beamline uses a damping wiggler as its source.  Power from this wiggler device is 
very high, approximately 65,000 Watts.  The power is reduced to approximately 6,000 W by 
aperturing the beam before it passes through a C/Al/Be filter system. The power absorbed in the 
one-half mm thick first crystal of the proposed Laue monochromator is < 25W. 
 

The system is designed for a 50um beam focus and an energy of 80KeV. The 
combination of the Laue crystal at an approximately 1:1 horizontal de-magnification ratio and 
Compound Refractive lenses determine the focus. 

 
Coherent Soft X-ray and Polarization Beamline 
 

The development effort has shaped an ambitious scientific mission for this beamline.  
The proposed optical design is flexible in achieving several configurations. It consists of two 
chicaned (or canted) elliptical undulators and two fully optimized beamlines. One beamline is 
optimized for high-energy resolution with full polarization control and the second for high 
coherent flux. The beamline for coherent soft X-ray scattering has a minimum of possible optics 
to allow for high coherent power and high quality of coherence. The BAT recently formed is of 
high quality and well recognized in their areas of science. 
 
Coherent Hard X-ray Beamline 
 

The Coherent Hard X-ray (CHX) beamline (X-ray Photon Correlation Spectroscopy, XPCS) 
is optimized for both Small Angle X-ray Scattering (SAXS) and Wide-Angle X-ray Scattering 
(WAXS) configurations. It will cover an energy range from a few keV to about 15 keV. Special 
attention is given to ensure that the beamline has the least possible optics to avoid degradation of 
wavefront and thus provide a high degree of coherence. XPCS experiments are very photon hungry 
and therefore require an optics design with full attention to the delivery of the highest possible 
number of coherent photons at the sample under investigation. This beamline does not require high 
energy resolution (in fact it is planned to provide options for both monochromatic and the pink beam 
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modes) but the quality of photon beam as it is related to its pointing stability, as well as stability of 
the whole experimental setup is essential in achieving the scientific goals. This is fully realized and 
full attention is being paid. The progress in the design is good and the project staff need to keep up 
the momentum. The BAT is of the highest quality, they are world experts in this emerging area of 
science. Their aim is to achieve the highest possible timing resolution for dynamical studies. 
 
2.4.2 Comments 

 
User Outreach 
 
 Efforts have produced an excellent suite of six project beamlines with potential for future 
high scientific impact. The BATs for these beamlines have a diverse mixture of scientific and 
technical expertise and bring a great deal of value and extensive experience to the project. 
 
 Initial steps for involving NSLS-I beamline management and staff in the facility have 
begun. The Committee judged that NSLS-II management should provide a plan for migration of 
programs and instrumentation well in advance of the start of operations and help these groups 
seek funding for these efforts. 
 
Inelastic X-ray Scattering Beamline 
 

The NSLS-II project has successfully installed an aggressive R&D development program 
to design high-resolution optics in the 9 keV range. The success of this R&D program is crucial 
to provide an IXS instrument for the commissioning phase, as well as to enable 0.1 meV 
spectroscopy at NSLS-II in the future. NSLS-II management has set up a most capable group of 
personnel and the facilities to achieve this goal. The IXS group has acquired most of their staff 
under the commendable leadership of XFD’s Qun Shen and Yong Cai. The Committee judged 
that the IXS group has done an excellent job in the installation of the new NSLS-II crystal 
fabrication laboratory that is important for producing the needed high-precision silicon crystals. 

 
The IXS group made outstanding progress in refurbishing the NSLS X16A beam line, 

which will provide the needed local test bed for the manufactured X-ray optics. The Committee 
strongly encouraged the continued development of this beam line, and the insight of the IXS 
team that, in the later stages of this R&D effort, characterization, and tests will have to be 
performed at a third generation synchrotron radiation source. The Committee endorsed the plan 
of the IXS group to make the necessary arrangements for this step at an early time. 
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The development of graded multi-layer mirrors for the IXS instrument is progressing well 
and has a good chance to provide acceptable mirrors by CD-4. The Committee judged that the 
use of ray-tracing codes is an important step in the development of a detailed understanding of 
the mirror requirements. The Committee commended the early contacts with potential vendors of 
needed mirror substrates and/or coatings. 

 
The IXS group is entertaining very ambitious monochromator R&D called the Charge 

Density Wave (CDW) or Charge Dispersion Dispersion Wave (CDDW) monochromator. The 
Committee recognized that excellent progress has been made in the theoretical analysis of this 
design resulting in comprehensive knowledge of required specifications for a working CDW 
monochromator. In practice, the CDW scheme has seen a ‘proof-of-principle’ in 2006 with 2 
meV resolution and poor efficiency. No improvement in resolution or efficiency has been 
achieved since then despite the excellent effort of the IXS group. Based on the theoretical 
analysis and the achieved performance with the CDW scheme there is concern about the rate of 
progress toward the baseline goal of enabling 0.1 meV spectroscopy. The development of a high-
performance CDW monochromator as a long-term R&D effort that will very likely exceed the 
life time of the project. 

 
Alternate monochromator designs in the 9 keV energy range have been shown to work 

with 1 meV resolution and high efficiency (greater than 50 percent) and are actually employed in 
user operations at the APS. The technical demands for this monochromator are much more 
relaxed than those for the CDW scheme. Therefore, it is fair to point out that a proven 
monochromator design for a 1 meV IXS instrument exists. The Committee judged that R&D on 
this approach can achieve a monochromator with an energy resolution of well below 0.5 meV. 
The Committee was concerned about the decision of the IXS group to exclusively pursue the 
technologically much more complex CDW design. 

 
The purpose of the IXS beamline is to provide the means for the scientific study of low-

energy excitations in solids and liquids with unprecedented resolution in energy and momentum 
transfer. Under the commendable leadership of XFD’s Qun Shen and Yong Cai, the conceptual 
design of the IXS beam line has made excellent progress. The co-operation between XFD and 
ASD with respect to undulator developments and needs have produced outstanding results, and 
the presently envisioned six-meter-long, short-period undulator will provide an essential increase 
in photon flux over earlier designs. The Committee encouraged ASD to also consider a 
cryogenic alternative to potentially provide an even higher X-ray intensity to satisfy the needs of 
a flux-hungry 0.1 meV IXS instrument in the future. 
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The technical design issues have been identified and studied by the IXS beam line group 
with insight and expertise. The addition of a Compound Refractive Lens (CRL) to collimate the 
white beam will significantly improve beam line performance, and the separation of high-heat 
load optics, high-resolution monochromator, and user end-station follows proven principles of 
obtaining best-possible stability. The Committee encouraged the IXS group to continue ray-
tracing of all beam line optical components to obtain a realistic estimate of the best-possible 
performance. The IXS instrument at this beam line is a novel design. The Committee was 
optimistic about this design but also support the plan to reduce risk by first setting up a 1 meV 
prototype IXS instrument and then continue toward 0.1 meV resolution. In past reviews, the 
Committee explained concerns about the CDW monochromator which is a crucial component of 
this beam line. The Committee believes that the CDW scheme may jeopardize the beam line 
readiness for science experiments in the project's time frame. The Committee strongly suggested 
reducing this risk by using and improving a proven monochromator design as described above. 
The replacement of the CDW scheme would have a minor impact on the beam line design. 
 
Hard X-ray Nanoprobe Beamline 
 

At the current stage, the beamline staff and XFD management plan for focusing to 
approximately 1 nm and use of both fluorescence and diffraction capabilities, with application to 
a broad range of science, as the mission of this beamline. While the initial enthusiasm is positive, 
the committee believes that a combination of an (unproven) approximately 1 nm hard X-ray 
focus and the degrees of freedom required to pursue the scientific program presented, in 
particular small run-out diffraction and a small run-out spectroscopy capability can ultimately 
not be achieved. To achieve both an initially strong science program, as well as maintain a 
credible thrust towards focusing to a few nanometers, the Committee judged that a clean path 
towards: 1) a ‘HXN science instrument’ and 2) a ‘Nanometer instrument’ with a highly reduced 
operating envelope should be identified, specified, and peer-reviewed. For example, a 
Nanometer prototype instrument with few degrees of freedom could be pursued through initial 
operations, used to document significant sub-10 nm spot, and consecutively be upgraded with 
added degrees of freedom. At the same time, an ‘HXN science instrument’, possibly 
commercially fabricated and ready for user operation, should be brought to operation as soon as 
possible to exploit scientific opportunities available early in the operation of NSLS-II. The 
Committee judged that trying to achieve both goals (approximately 1 nm focusing and full 
scientific capabilities) in a single instrument will tie up available staff and resources in 
instrumentation efforts that have a significant performance risk. 

 
The HXN staff is encouraged to explore in detail what spatial resolution level commercial 

vendors are willing to commit. A detailed initial quote, with specifications of vibration levels 
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(sigma) of relevant subcomponents, such as optics and specimen stages, performance of laser 
interferometers or similar encoders, including bandpath and feedback speed, damping curves for 
relevant damping materials, and effect on overall vibration levels should be explored. Commercial 
vendors might not be willing to guarantee performance at the desired level, and alternate plans for 
even a ‘HXN science instrument’ should be discussed by the HXN team.   
  

The front end exit mask (FEEM) still has open dimensions, and comments from the 
September 2008 DOE/SC review have not been addressed. The dimensions from the Preliminary 
Design Report (PDR) show 1.1 mm (h) x 0.3 mm (v), which appears much too small for 
alignment. In follow-up discussions, the mask dimensions were quoted as 0.4 mrad x 0.3 mrad, 
which appears too large. While discussions resolved this issue, there is currently inconsistency 
between numbers discussed and written documentation. The HXN team should finalize relevant 
numbers, make sure all relevant documentation has been updated and is consistent before the 
next review.  

  
Catalysis and spectroscopy are mentioned in the science/instrumentation thrust. The 

radiation doses required to extract spectra with sufficient statistics should be quantified and 
related to stability of spectral signature at these doses. In general, radiation dose to typical 
specimens (biological, environmental, materials science), power density on the sample and 
potential effects (heating) should be quantified and evaluated. 

 
No nano-engineer has been hired as of the date of the review. Given the very significant 

challenge of developing and testing a first prototype of a ‘Nanometer instrument’, and the time 
needed to evaluate performance and design/fabricated changes, the nanoengineering thrust lags 
significantly behind the optics R&D thrust.   

 
Submicron Resolution X-ray Probe Beamline 
 

The Committee suggested that the beamline staff study the angular stability requirements 
for the monochromators, in particular with regard to LN2 cooling and quantify the effect of the 
horizontal beam divergence with the proposed horizontally deflecting geometry. It is also 
suggested that the staff perform a detailed study of data acquisition in the spectroscopy mode 
using different assumptions for angular stability of the monochromators, and related run-out of 
the focused beam on the sample to help determine what data acquisition strategies will be used 
(‘event driven’ + position readout, C. Jacobsen’s ‘stack’ etc.). The beamline staff should quantify 
order rejection for the proposed mirrors for the energy range of each beamline. 
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The Committee considered a cryo transfer system a necessity for the ZP branch. An 
evaluation of the need of cryo techniques for the spectroscopy program on the ZP branch should be 
performed. 
 
Powder Diffraction Beamline 
 

Filters are critical to attenuate 6KW of power to <25W on the Laue crystal. A detailed 
thermal analysis of the proposed design for the front end filters is needed. A combination of 
Carbon and Aluminum has been proposed.  These filters are also keep the power loading on the 
Be-window down. 
 
 Novel detection schemes such as Ge Strip detectors and Laue Crystal Analyzers should 
continue to be explored. There is a considerable knowledge base in these areas at NSLS  
(P. Siddons, Z.Zhong). In particular, close interaction with P.Siddons’ group is important in 
order for this instrument to have the best possible analyzer and detector. Such instrumentation 
will have a significant positive impact on the user scientific programs.  
 
 The Laue crystal geometry is based on proven technology used at NSLS at X17 and X7B.  
What is needed and under development is an adequate way to cool the crystal. Simple side-clamp 
water-cooling has shown to be inadequate through finite element analysis (FEA) analysis. Other 
simple methods are being considered before using a much more demanding cryo-cooling techniques. 
 
Coherent Soft X-ray and Polarization Beamline 
 

The Coherent Soft X-ray beamline is well designed with a minimum number of optics 
that will preserve the quality of the wave front. However, special attention needs to be paid in 
acquiring optics with good figure errors to provide an unperturbed wave-front. In particular, 
acquiring a torroidal branching mirror with the desired slope error to preserve beam coherence is 
a technical challenge. 
 
 The availability of fast parallel readout detector is essential in achieving the scientific 
goal for the coherent soft X-ray scattering beamline. The availability of such a parallel readout 
detector for soft X-rays with integral time correlators is the aim of a development effort by Peter 
Siddons’ group.    
 
 The experimental end station instrumentation includes a plan for a superconducting 
magnet designed to achieve a magnetic field of about one Tesla. This should be further studied, 
as there may be opportunity to achieve higher magnetic field up to approximately 5T.  
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Coherent Hard X-ray Beamline  
 

The high brilliance of the NSLS-II beam will allow dynamic studies with both faster time 
and shorter length scales than is presently possible. To do this beamline, optics will be needed 
that preserve the coherence of the incident beam. 

 
To effectively access the short time scale possible for this beamline, the development of a 

fast parallel read out smart detector (containing time correlators in the back-plane electronics) 
will be required. A development effort aimed at the development of such a detector has started in 
Peter Siddons’ group. Other possible solutions to the beamline detector needs are also being 
explored.    

 
A continuing collaboration between the XFD and ASD is required to assure the 

development of a fill pattern that provides minimum beam induced noise in the experimental 
data down to a short time scale. 
 
2.4.3 Recommendations 
 

1. Enhance communications between XSD and ASD particularly with respect to 
undulator development. 
 

2. Consider inclusion of cryogenic undulators into project scope. 
 

3. Evaluate engineering needs in beamline development and R&D program. 
 

4. Evaluate the need for a R&D effort on coherence preserving optics including the 
performance testing of optical components 
 

Inelastic X-ray Scattering Beamline 
 

5. Develop an alternate monochromator design solution, a ‘plan B’ option, by October 
2009.  
 

6. Provide an update to the Committee on the measured energy resolution and efficiency 
of the CDW monochromator by October 2009.  
 

7. Include in the update the results of a critical and independent assessment of the 
decision to exclusively pursue the CDW scheme. 
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Hard X-ray Nanoprobe Beamline 
 

8. Consider increasing the length of the Satellite Experimental Station to account for 
reduced space due to placement of the high-resolution monochromator inside the 
hutch.  
 

9. Commence a nano-engineering R&D effort as soon as possible 
 

10. Establish a concrete path towards an instrument focusing to a few nanometers, as well 
as to an instrument providing the advertised capabilities should be developed. A 
critical decision point for finalizing HXN specifications in the nanoprobe R&D and 
procurement plan should be added. The milestone should include technical 
documentation and be externally reviewed. As a base for a decision, specifications for 
two separate instruments should be considered: a) an approximately 1nm instrument 
with reduced analytic capabilities and 2) a reduced-resolution instrument with full 
analytic capabilities. A potential future role of the R&D instrument in this context 
should be addressed.  
 

11. Consider postponing construction of the final HXN microscope by six months to 
allow additional R&D time. Fabrication/procurement time should be extended from 
18 to 24 months. Use of the HXN prototype for initial beam should be considered. 
 

Submicron Resolution X-ray Probe Beamline 
 

12. Consider incorporation of the zone-plate branch optics and instrumentation into the 
SRX beamline scope, to allow operation as early after completion of NSLS-II as 
possible.  
 

13. Consider development/procurement of a cryo transfer stage for the zone-plate 
instrument.  
 

14. Evaluate the applicability of cryo techniques on the scientific program of the 
Kirkpatrick-Bary (KB) branch of the SRX beamline and commit R&D resources 
towards development of a cryo stage if this capability is required. 
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Powder Diffraction Beamline 
 

15. Include secondary optics into the design of the XPD beamline to provide 1-2 um 
focus. Adding such optics should not have a significant impact on the beamline 
design while greatly broadening the user base for experiments that can be performed 
at the beamline. One example is the use of high-pressure cells. 
 

Coherent Soft X-ray and Polarization Beamline  
 

16. Decide on dynamic or static scheme for switching of polarization. 
 

2.5 Control Systems 
 
2.5.1 Findings   

 
Since the September 2008 DOE/SC review, the Controls Group has increased in staff 

from 6 to 14 members. This staffing increase allowed for project engineers to be assigned to 
most of the major technical systems (Diagnostics, Power Supplies, Vacuum, rf, Timing, Network 
Infrastructure). Three additional staff will join the team this summer. Overall, the Committee 
was satisfied with current staffing levels and assignments to the various activities. It should also 
be noted that several new hires have accelerator control system and or Experimental Physics and 
Industrial Control System (EPICS) development experience and therefore activities are expected 
to progress rapidly. 

 
High Level Applications 

 
Significant progress has been made on developing a strategy for the high level accelerator 

applications based on a client-server architecture. This work has been collaborative in nature and 
has actively involved the Accelerator Physics and Controls Group.    

 
The Controls Group has developed a design for a common protocol layer (based on 

Direct Digital Synthesis (DDS)) that provides the ability to integrate and leverage existing high 
level applications from other facilities (e.g., MMLS, SNS Extensible Application Language 
(XAL)) and interface these applications to Integrated Relational Model of Installation Systems 
(IRMIS) and EPICS. Work is actively ongoing in the implementation of the DDS interface and 
modifying the high-level applications. DDS will aid in configuration changes and maintaining 
consistency between the various high level applications. The project is on track to have a 
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prototype data-structure of DDS data over EPICS by July 2009 with a production client-server 
implementation completed in October 2009.   

 
The adoption of open middleware standards for the integration of these applications, as 

well as the reuse of software developed for other light sources, is positive and helps reduce 
project risk and enhance the long-term maintainability of the systems. The early development 
and delivery of high-level applications for commissioning and operation of the accelerator 
system especially at an early stage in the project is positive. 

 
In addition to the ten high-level applications presented the project should explore adding 

applications for initial vacuum conditioning of the storage ring and beam based generation of 
feed-forward tables for insertion devices. 
 
Relational Database 

 
A system-wide relational database (RDB) containing all machine parameters, installed 

equipment, and other engineering data is a necessity for a modern accelerator control system. 
NSLS-II is building upon the work done at Argonne National Laboratory (IRMIS) and the 
Spallation Neutron Source to fulfill this requirement. Leveraging from the work done at other 
facilities has allowed the NSLS-II RDB design to be well ahead of the facilities needs at this point.  

 
Current efforts are concentrating on component-type definitions, field cabling and cable-

pulls, and interactive tools for entering and editing this information. An additional effort is 
extending the schema to store the machine lattice definition (actually, it will support multiple 
lattice definitions) so other high-level applications can refer to it as needed. This should all be in 
place well before any equipment is installed at NSLS-II. Other near-term activities include the 
development of a service-based toolkit for other applications to access the IRMIS data (e.g., 
physics applications) and the necessary schema enhancements to support save/restore capability.  
 
Control System Interfaces to Technical Systems 

 
The NSLS-II control system will be called upon to interface with a large quantity of 

diverse technical system instrumentation, such as Power Supplies, Beam Diagnostics, Vacuum 
instruments, and rf equipment. The Controls Group program is highly dependent on 
understanding and agreeing to the specific interfaces with the technical groups for these systems.  
The appointment of a number of experienced Project Engineers, relatively recently, has enabled 
this process to get underway.  The Committee saw evidence of this through presentations 
describing initial requirements for Power Supplies, Beam Diagnostics, Vacuum, rf, and Timing. 
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There remain some technical systems where this has not commenced, including front ends, 
Insertion Devices and Beamlines, which are all scheduled later in the program. Formal interface 
documents for all accelerator technical systems will be developed in the next six months (this 
addresses a recommendation from the CD-3 review). During this period, work will also 
commence on test stands for many of the accelerator technical system interfaces. The resource 
planned for the integration of the accelerator technical systems is in-line with that used on 
comparable projects. However, the resource currently allocated for beamline control systems 
may be inadequate depending on the scope of responsibility. This scope is still to be clarified 
with the beamline groups.  

 
Good progress has also been made on the initial requirements for the Network 

Infrastructure for the control system. A number of options have been identified as suitable, and 
had been used to revalidate the budget. While these addressed the needs of the Controls Group it 
was recognized that other groups/systems may require network/fiber infrastructure and a project 
wide assessment of this requirement would be advantageous.  

 
The current Linac and Booster tender specifications do not ensure that the control 

systems delivered as part of these contracts will be consistent with NSLS-II standards. This is 
because the NSLS-II control system standards, for hardware and software, and development 
process, are not scheduled to be in-place before the tender process for these turn-key systems. It 
is compounded by the injector systems being advanced in the overall schedule. The lack of 
standardization presents some risk with the integration of these turn-key systems with other 
systems, and long-term maintainability of these systems.  

 
As a response to an earlier concern at the September 2008 review, the PPS and EPS are 

now both within the same group (Electrical Engineering Group). However, it was unclear how 
the EPS beam mis-steer interlock was being realized and whether the quoted response time of 
20msec was adequate. The Committee was familiar with a number of comparable third 
generation light sources having a tighter requirement, at least an order of magnitude shorter, for 
beam mis-steering equipment protection.  
 
Development of the Cell Controller 

 
The Controls Group is developing a high speed, deterministic data network, to provide a 

highly capable and consistent interface to the technical systems (Power Supplies, Diagnostics, low-
leve rf, and Real Time Feed Back (RTFB)), called the Cell Controller. The development was to be 
realized through an MOU with Lawrence Berkeley National Laboratory. However, the effort 
expected through the MOU has not been delivered and progress has not been made as planned. 
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This has resulted in a five-month delay from the CD-3 baseline. To mitigate against this a new 
MOU with BNL Instrumentation Department has been established to provide engineering effort. 
Resources from this MOU, along with NSLS-II Controls Group staff, are now taking on increasing 
aspects of this work. The first production prototype is now scheduled to be completed in  
May 2010, which is compatible with needs of software and system development. The Cell 
Controller will be based on the uTCA platform. The Committee recognized that this is a relatively 
new platform, and hence because of limited design experience and the complexities of the uTCA 
platform, together with a compressed schedule there is some risk associated with the development.  
 
2.5.1 Comments 
 
Relational Database 

 
The success of the RDB is highly dependent on early adoption and use by all technical 

system groups. There seems to be project-wide interest in utilizing IRMIS to its full extent, but 
prompt deployment of highly functional IRMIS tools is paramount to getting appropriate ‘buy 
in’ from the other groups. If these tools are not ready (or fail to meet expectations), groups will 
diverge in their approach to capturing and tracking installed components. 
 
Technical Systems Controls 

 
The Controls Group should conduct a project wide review of network/fiber needs to 

ensure all are being addressed in a time and cost effective way.  
 
The Controls Group should consider earlier establishment of hardware and software 

standards, and development processes, (before tender of injector systems). This would mitigate 
against non-standard control systems delivered as part of the turn-key injector systems or cost 
time implications as result of contract changes.   

 
The project should revalidate the requirement for the response time of the EPS beam mis-

steer interlock in light of experience of other comparable projects. It should further clarify with 
the Controls Group and EPS Group how this functionality is realized.  

 
A detailed plan should be established for the development of the Cell Controller.  Any 

further slippage in its development may jeopardize timely delivery of several technical system 
interfaces. If the complexities of the unfamiliar uTCA platform are the primary cause of any 
delay, an alternative interface solution could be considered. 
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2.5.3 Recommendations 
 

1. Give high priority to the formalization of the interface documents that are scheduled 
to be completed in the next six months. 

 
2. Clarify the Controls Group responsibilities for beam line controls and data acquisition 

to ensure adequate manpower is available.  
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3. CONVENTIONAL FACILITIES  
 
3.1 Findings 

 
The conventional construction of the NSLS-II project represents a significant fraction 

(over 39.1 percent) of the total work included in the construction funds of the plant line of the 
NSLS-II project. As estimated by project management (based upon the awarded Ring Building 
contract and estimated changes to be negotiated) for this review, Conventional Facilities (CF) is 
$274.0 million (fully burdened) with a project-wide contingency estimate of 28 percent for the 
current baseline of the project. The vast majority of this work consists of about 495,000 gross 
square feet of on-grade building construction. Over 390,000 gross square feet of this space is a 
‘Ring Building’ to house the NSLS-II accelerator and an eventual suite of 58 possible 
experimental beam lines. The accelerator complex will include, in an attached gallery, a  
200 MeV Injection Linac, a Booster Accelerator (in an attached dedicated above ground ring 
tunnel that accelerates electrons from 200 MeV to 3 GeV), and a main Storage Ring (that is the 
source of the extracted light beams). The main Storage Ring is in a tunnel that is structurally 
isolated within the inner annulus of the Ring Building. A larger outer annulus houses the 
extracted beams. The remaining buildings are attached service buildings, the rf area, an entrance 
lobby (replacing an earlier proposed central Operations Building) and two and a half of a 
possible five distributed Laboratory Office Buildings (LOB) adjacent to the extracted 
experimental lines. In addition to these on-grade buildings, there is utility work to provide chilled 
water, electrical service, Liquid Nitrogen, and site preparation of a 55-acre site. The present plan 
is to support operations of the NSLS-II complex from an operations center to be located in a 
redeveloped portion of the existing NSLS facility across the street from the NSLS-II complex. 
Temporary commissioning operations may be conducted from locations within the NSLS-II 
complex. This plan deleted the ‘Operations Center’ shown in the Title I documentation.   

 
This work is the most significant construction at BNL since the construction of the tunnel 

housing the RHIC project. 
 
The 100 percent design submittal was submitted to bidders in the Ring Building Request 

for Proposal (RFP) in October 2008. Proposals were received, evaluated, and in February 2009 
an award was made to TORCON Construction. Notice-to-Proceed was given in March 2009 
following the completion of the Site Preparation work, as well as the receipt and approval of the 
prestart documents. Since that time TORCON has mobilized, stripped the topsoil and extraneous 
pavements, and cut most of the future ring area down to the elevation where the engineered fill 
can be started. 
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Funding in the amount of $150 million was added to the FY 2009 planned NSLS-II 
appropriation through the Recovery Act. This additional funding has permitted the planned 
financing of the ring building contract to be accelerated, as well as to permit the acceleration of 
design and construction for the remaining LOBs presently planned within the project scope. As a 
result, TORCON has proposed ‘re-phasing’ the work to accelerate the delivery of the first 
section of the Ring Building, as well as the rf gallery and injector accelerators enclosure. All this 
is of great benefit to the timely completion of the project. 

 
Additional awards for project commissioning, electrical substations, switchgear, and 

transformers have been made, and awards for substation expansion, Chilled Water Plant 
expansion, and chilled water piping are to be made momentarily. 

 
As a result, over 80 percent of the fixed-price contracting for the work is in place, 

significantly reducing the price uncertainty associated with the completion of the Conventional 
Facilities. 

 
The NSLS-II project team determined that they will self-perform construction manager 

services, and they have completed the process of hiring and identifying sufficient staff to do this. 
This approach will likely require the addition of outside field construction management staff 
during periods of peak activity, and a contract with Liro/Gilbane is in place to provide this 
support as necessary. 

 
The Ring Building general contractor, TORCON, has submitted a first draft of the 

resource-loaded schedule that will be incorporated into the project resource-loaded schedule (and 
Performance Measurement Baseline (PMB)) and will also be used as the TORCON contract 
schedule of values. The CF team will review the schedule monthly with TORCON and approve 
monthly progress payments based on actual progress of individual activities. The May 26, 2009, 
version of the TORCON schedule, was examined by CF review committee and appeared to be well 
thought out and adequately detailed. 

 
A post bid addendum (PBA) was prepared by HDR to reflect a variety of plan and 

specification clarifications. NSLS-II is currently in negotiation with TORCON on the cost 
impacts of the PBA. The current estimate by VJ Associates (sub-consultant to HDR) differs with 
the TORCON estimate in the areas of architectural, civil, structural, electrical, and mechanical.   

 
The LOB design work, which had been suspended until pricing and funding uncertainties 

were removed, has been resumed, with the announced aim of accelerating the completion of the 
design, proposals, and construction by 17 months. In addition, the program for the LOBs has 
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been revised for an increase in the size of the area of each LOB. The 50 percent design drawings 
and estimates are expected in mid-July 2009. 

 
The NSLS-II team presented the programming and ongoing design efforts for the 

expanded LOBs. Programming was performed in March 2009 with users. The current plan is to 
include two fully outfitted LOBs and one shelled LOB. The scope of the expanded fully outfitted 
LOB includes approximately 33,600 gross square feet with ten laboratories and 121 offices. 
Final design is planned for September 2009 and bidding in October 2009. 

 
The RFP for the LOB contract will be submitted to DOE for pre-approval as was the 

Ring Building contract. 
 
A contractor outreach program to identify qualified proposers for the LOB work will be 

undertaken as was done for the Ring Building.  Qualifications of the general contractors will be 
evaluated using a best value approach for contract award. 

 
The CF team confirmed that HDR would update the site master plan as they are finalizing 

the design of the LOBs. 
 
Breakout presentations outlining the needed chilled water plant (CWP) and electrical 

system upgrades detailed the scope, cost, schedule, and delivery methods. The NSLS-II CWP 
scope is a contribution to a larger BNL facility chilled water plant improvement managed by 
BNL F&O division. The CF team appears to be appropriately integrated into the facility CWP 
expansion to ensure delivery on schedule and within budget. The electrical upgrades and chilled 
water piping work are separate procurements that will be managed by the CF team. The CF team 
discussed BNL facility integration with respect to electrical systems and underground utilities.  
The integration efforts that were discussed appear to be appropriate for this type work of work 
and substantial schedule contingency exists for the electrical upgrades and chilled water 
improvements.    

 
3.2 Comments 
 

The extent of the conventional construction required for the NSLS-II project is 
significant, but not particularly unusual in comparison with other recent DOE/SC projects. It 
does not require particularly unusual construction techniques. 
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Very substantial progress has been made since the September 2008 DOE/SC review. The 
award of the Ring Building contract (and others) at values close to the project estimates is most 
encouraging. 

 
The availability of Recovery Act funding is VERY helpful. The large increase in funding 

in FY 2009 has made advancing the early completion of CF possible. 
 
The TORCON presentation gave a positive impression of a staff that understands the 

work. 
 
Partnering meetings with TORCON are a good idea. It is not necessary to have an 

independent facilitator for these meetings but the meetings should be a dedicated partnering 
effort and include key staff from all contract stakeholders. Additional meetings at the executive 
level are encouraged on a continuing basis. 

 
The project team should confirm that construction funds could be used for initial 

operation of the DI plant. 
   
HDR should update the current master site plan as they complete the LOB designs.  
 
The program proposes to increase each LOB from approximately 24,000 to 34,000 square 

feet. The increase is tracked in the EAC. The baseline budget for the 2.5 LOBs has not been 
revised at this time. The baseline will be updated after the 50 percent CD design estimate is 
received. 

 
The building for the nanoprobe beamline should be moved from the Experimental 

Facilities to CF. 
 
It should be confirmed that rain days are included in the TORCON schedule. The number 

of rain days accrued should be regularly confirmed with TORCON and any contract extension 
should be mutually accepted. 

 
CF staff confirmed that they expect reliable support from overhead functions, such as the 

Fire Marshall. 
 
The BNL operations staff should be involved in all functional testing of equipment 

during commissioning. Early involvement of the operations staff is important for a successful 
transition to building operations. 
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The design of the LOB laboratories should include sufficient flexibility to allow future 

occupants to change the layout and use of the space. Flexible design considerations should 
include movable casework and ample distribution and sizing of utilities.  

 
TORCON does not appear to have a defined plan for the translation of all relevant safety 

documentation for non-English speaking staff. 
 
The use of HDR for estimating cost impacts of TORCON claims may be perceived as 

non-impartial. Obtaining estimates from Liro/Gilbane may be a superior choice. 
 
Consolidation of the training and paperwork at the site office is planned for the next month 

and this will significantly reduce the delays of contractor staff gaining access to the BNL site. 
While meeting the security requirements of adding a badging facility at the job site may be 
expensive, adding the badging facility will likely be cost effective over the duration of the project.  

 
 No language is included in the current Ring Building construction contract for impact if 

FY 2010 and FY 2011 funding is not provided at the start of the fiscal year. 
 
The Project Safety and Health Plan includes the principles of Integrated Safety 

Management and the requirement for on-site medical services when the construction workforce 
exceeds 50.  
 
3.3 Recommendation 
 

1. Use Liro/Gilbane for independent estimates of construction change orders. Estimates 
from another contractor will be better received by TORCON and will be easier to 
reconcile. 
 

2. Expedite the settlement of the change order with TORCON for the post bid 
addendum; however, make sure the mark-ups and rates are well reviewed at this time, 
as this first change will set a precedent.  
 

3. Monitor the TORCON workforce for any multilingual staff. Make sure that written 
information, especially Hazard Analysis documentation, is either translated orally for 
non-English speaking staff, or provided in written translation as necessary. 
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4. Move the scope for the nanoprobe beamline building into the CF scope and include in 
the LOB design process. 
 

5. Complete the plan to streamline site access process as soon as possible.   
 

6. Negotiate an appropriate funding profile with TORCON for out years (i.e. funding in 
an appropriate month beyond October) as the accelerated schedule is finalized. 
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4.  ENVIRONMENT, SAFETY and HEALTH 
 

4.1 Findings 
 

A capable and experienced ES&H staff, with a high degree of knowledge in the areas of 
Radiation Protection, Construction Safety, and institutional laboratory standards is in position to 
take this project forward. The augmentation since the September 2008 DOE/SC review of two 
full time construction field ES&H professionals is adequate for this phase of the project. The 
project is also able to use institutional BNL ES&H support as needed. 

 
Staff are implementing Integrated Safety Management (ISM) practices consistent with 

the existing BNL laboratory-level processes (i.e., Project Safety Review Form (PSRF) for R&D 
projects, Management Observations and Self Assessments). Early and consistent integration with 
BNL practices is a key to the future assimilation of NSLS-II into routine operations.   

 
The Committee reviewed documents pertinent to the present stage of the project and all 

were of a high quality, complete, and approved at the appropriate levels. 
 
Questions forwarded to the project ES&H lead and recommendations from prior DOE 

reviews had been satisfactorily addressed. 
 
The general contractor (TORCON) is mobilized, with a full-time, on-site ES&H 

professional and an EMT who will man the First Aid station and assess and treat contractor 
personnel if needed. 
 

4.2 Comments 
 

The BNL Laboratory Director commissioned an independent review of the NSLS-II 
Construction Safety Program. The committee was made up of subject matter experts from within 
BNL (Audit and Oversight and ES&H Directorate), as well as the insurance carrier Liberty 
Mutual. The review will include evaluation of documents and requirements, field observations of 
training, tool box meetings, qualifications, permits, Phase Hazards Analysis, etc., and site 
observations of work in progress and compliance to the established process. The committee will 
report directly back to the laboratory director and results will drive the committee’s future 
involvement (i.e., a one-time process versus ongoing).  
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It was clear from discussions with TORCON’s Senior Vice President, Construction 
Manager, and Senior Project Manager, that they are committed to a safe project site, understand 
that the principles driving safety are culture based, and are committed to investing in those 
principles. An incentive award, of $2 million, has been allocated for a ‘safe’ site, with an 
apportioned amount going directly to the trades working there. Value per worker is based on 
hours worked during the incentive period. Workers receiving a violation during the incentive 
period will be disqualified for that period. TORCON has also committed its own incentive 
scheme that will cover items such as: Short-Term Safety Incentives, Monthly Safety Awards, 
Above and Beyond Awards, On-the-Spot Awards, Safety Suggestion Awards, Safety Awareness 
Luncheons, and Team Safety Awards. 

 
The general contractor has committed to actively seek DOE Voluntary Protection 

Program (VPP) status during this project, which provides another commitment to run and operate 
a safe and accident free worksite.  

 
For the day-to-day operation of the construction site, the general contractor has 

established programs consistent with ISM values that include the following: 
 
 A Site Specific Safety Plan, which establishes and provides a coordinated set of rules 

for all sub-contractor personnel. 
 Onsite safety and work process orientation video in English and Spanish 
 General rules booklet that concisely delivers to sub contractor personnel information 

they need to know to work safely and effectively. 
 Drug screening (Pre-employment, post accident and suspicion) 
 Phase Hazard Analysis (PHA) that identify the hazardous components of jobs to be 

performed. 
 An Occupational Medicine Program 
 
With respect to Radiation Safety, the NSLS-II ES&H group is significantly involved in 

both the Top-Off safety study (defining source points, performing simulation calculations and 
determining size and placement of supplemental shielding as necessary) and in determining the 
Beam Containment System functional requirements.  

 
A comprehensive Oxygen Deficiency Hazards (ODH) analysis has been performed for 

the rf Cryogenic Systems, to evaluate the potential ODH concerns. An early analysis allows for 
appropriate design and scope changes to address hazards (engineer out or mitigate through 
appropriate controls) before the system procurement documents are finalized. The analysis 
continues for other buildings and laboratories. 
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Aggregate settling during vibration of High Density Concrete is a known problem that 
can cause density discrepancies in bulk shielding. Although TORCON articulated that their 
concrete sub-contractor is knowledgeable in this area, other DOE facilities have established 
oversight processes to ensure concrete densities remain consistent throughout pours. 

 
ES&H staff are developing an Authorization Basis strategy that ties in requirements from 

both DOE (Order 420.2B, Safety of Accelerator Facilities) and BNL (SBMS Subject Area - 
Accelerator Safety) that establishes the necessary documentation and authorization path (internal 
reviews, BNL ES&H committee review, DOE/Brookhaven Site Office (BHSO) approval, 
Accelerator Readiness Reviews (ARR), etc.) to allow the commissioning plan to be 
accomplished. This strategy ensures all groups are unified as they work towards their goals and 
ultimately lays the foundation for successful start up and commissioning. 

 
In an effort to make BNL a more ‘productive and safer’ place to work, BNL and the Light 

Sources Directorate have committed to a major investment in a Human Performance Initiative 
(HPI). HPI uses the knowledge of behavior to help understand and better manage the interaction of 
people, processes, equipment, work environment, and organization to reduce errors and foster 
continuous improvement. The initiative has been introduced to NSLS-II staff, who have received 
training and are now ready to incorporate HPI values into their work planning and execution. 
 
4.3 Recommendation 
 

1. NSLS-II ES&H should evaluate the BNL Contractor/Vendor Orientation against the 
TORCON ES&H Orientation to ensure duplication of effort is minimized. 
 

2. Establish oversight processes to ensure High Density Concrete pours are consistent 
and that over vibration does not occur. 
 

3. Complete and sign off the Beam Containment System functional requirements 
document that recommends the interlock strategy for NSLS-II. Consider peer review 
of this document by the Radiation Safety Workshop team. 
 

4. Continue to develop the Accelerator Authorization Basis strategy that lays the 
foundation of requirements (documents, procedures, reviews etc.) that will be 
necessary to authorize start up and commissioning activities.  
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5. Evaluate the TORCON process that effectively communicates hazard information 
(Phase Hazards Analysis, Site Emergency Plans) and programs critical to the safety 
success of the general contractor (and hence the NSLS-II team), to lower level 
subcontractors, etc., in a language or methodology that the employee understands. 

 
6. Continue to develop the ODH analysis for beamline areas, to include monochromator 

housings (front end enclosures) and instrument hutches.  
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5.   COST ESTIMATE 
 
5.1 Findings 
 

The NSLS-II project has a Total Project Cost (TPC) of $912 million. This includes 
contingency of $170.1 million (comprised of $150.5 million of Total Estimated Cost (TEC) 
contingency, $10 million of Other Project Cost (OPC) contingency, and $9.6 million in 
management reserve). This is approximately 25.7 percent in contingency based on the TPC EAC 
(Cum BCWP). The project has used $11.3 million of project contingency since CD-3 approval.  
The largest calls on contingency were the result of incorporation of actual contract costs for the 
Ring Building and Architect/Engineer Design and Title III contracts and a $2 million increase in 
Project Support. 
 

As of April 2009, the project spent $100 million (approximately 11 percent of the 
TPC) and approximately 50 percent of the TEC BAC has been obligated. Through the end of 
April, the project is slightly behind schedule (approximately 14.2 percent complete vs a plan 
of 14.7 percent). The project continues to retain a positive cost variance. Through the end of 
April 2009, the Cost Performance Index (CPI) is 1.06. 
 

The project’s TEC contingency, relative to the remaining uncommitted TEC work 
(including an EAC delta of $41.3 million plus an additional $24 million for the highest value of 
the high risks (XFD-3 and ASD-4)) is approximately 20.2 percent. The project’s TEC 
contingency relative to the remaining uncommitted TEC work (including a minimum EAC delta 
of $21 million (does not include LOB and special process spares) and ten percent risk on the 
current commitments) is 26.5 percent. 
 
5.2 Comments 
 

The project has implemented an impressive on-line estimating functionality for use by the 
project’s Cost Account Managers (CAM) to detail workpackages and complete bottoms-up 
ETCs.  

 
At this stage in the project, the cost contingency is sufficient (20 percent available in 

worst case scenarios). 
 
Recovery Act funds have been integrated into the project plan. This has eliminated the 

risk of funding shortages and the need to phase fund procurements. 
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The Committee judged that 43 CAMS and 255 control accounts is excessive. Reducing 
the number of CAMs and revising the variance reporting thresholds will help in expediting the 
monthly reporting processes 
 
5.3 Recommendations 
 

1. Monthly reports should be finalized by the end of the month following the reporting 
month. This includes the variance analysis. 
 

2. The management reserve (MR) allocation procedure needs to ensure that MR 
allocated prior PCR implementation is included in the EAC. 
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6. SCHEDULE and FUNDING 
 
6.1 Findings 
 

The critical path continues to be the construction of the ring pentants, design, 
procurement and installation of booster components, and storage ring commissioning. The near-
critical path activities include rf Cryogenic and Linac to Booster Transfer Line (LBTL) design, 
procurement, installation, and commissioning activities. The CD-4, project completion date is 
scheduled for June 2015, and includes approximately 1.7 years of schedule contingency. This 
represents approximately  
34 percent of the total remaining duration. 

 
The project schedule contains 5,630 activities, 10,700 relationships, and 2,217 activities 

that are resource loaded. Primavera 6.2 and COBRA are the primary tools chosen to provide the 
NSLS-II resource-loaded integrated cost and schedule.   

 
The project’s funding profile, incorporating Recovery Act funding, is as shown below.  
 

Table 6-1.     Funding Profile ($M) 
 

Fiscal Year FY05 FY06 FY07 FY08 FY09 FY10 FY11 FY12 FY13 FY14 FY15 TOTAL 
R&D     3.0 20.0 10.0 2.0 0.8         35.8 
OPC 1.0 4.8 19.0                 24.8 
PED     3.0 29.7 27.3             60.0 
Construction         216.0 139.0 151.6 151.4 46.9 26.3   731.2 
Pre-Ops             0.7 7.7 24.4 22.4 5.0 60.2 
Total NSLS-II 
project 1.0 4.8 25.0 49.7 253.3 141.0 153.1 159.1 71.3 48.7 5.0 912.0 

 
6.2 Comments 

 
 The project has implemented Primavera 6.2 web interface for use by the project’s 
CAMs. This is an excellent initiative that should expedite the processing of baseline change 
requests and the refinement of planning packages into detailed work packages. 
 
 The schedule contingency is more than sufficient to complete the project. 
 
 Critical decision points should be included as milestones in the project schedule. 
The Ring Building construction schedule should be baselined at the earliest opportunity. 
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6.3 Recommendation 

 
 1. Evaluate options for accelerating the early finish date. 
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7. PROJECT MANAGEMENT  
 
7.1 Findings  
 

The NSLS-II Integrated Project Team (IPT) is led by a DOE Federal Project Director 
(FPD) and its membership includes the BES Program Office, DOE/BHSO and BNL leadership. 
Since the September 2008 DOE/SC review, the project team has hired a dedicated Procurement 
Manager and an Associate Director for Life Sciences. 

 
All senior management and group leader positions within the organization are staffed.  

The Conventional Facilities Division has completed most hires and there has been a steady 
increase in hiring in the ASD and XFD. Overall, NSLS-II project staffing is currently at 
approximately 207 heads, including matrix support from BNL. The project is on track to 
complete its staffing plan, which peaks at approximately 250 in FY 2012. 

 
Advisory Committees have been established to provide independent feedback on overall 

project performance and one for each of the accelerator, experimental, and conventional 
facilities.  The Project Advisory Committee which provides an external assessment on overall 
project performance has not been meeting regularly. 

 
The NSLS-II Project Execution Plan (PEP) was last updated October 2008. In April 

2009, the NSLS-II project received $150 million Recovery Act funds that enabled the 
construction project to be accelerated, as well as eliminating funding profile risks to the project. 
The BNL contract was modified to obligate the Recovery Act funds and requires submission of a 
revised project baseline that identifies the changes due to the acceleration of work, a budget of 
estimated costs for the accelerated work, and a schedule for the performance of the work to 
address the cost and schedule benefits of accelerated work on the project (see contract 
modification A201 part C.6.1 paragraph F ‘Accelerated Work’).   

 
The NSLS-II project management team has developed and implemented a plan to meet 

the Recovery Act requirements for separation of funds (accounting and reporting), obligating, 
costing and Buy America provisions. Recovery Act funds will be applied to procurements for 
Ring Building construction, chilled water system, electrical components, and LOB design and 
construction.  
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A Quality Assurance Plan (QAP) has been established in accordance with DOE  
Order 414.1C requirements, and is being implemented within the NSLS-II divisions via NSLS-II 
specific operating procedures. The NSLS-II QAP was revised to incorporate a section on 
Lessons Learned. The lessons-learned program appears to be effectively implemented in the 
project. The Quality Assurance Manager reviews all applicable specifications to ensure 
consistency with BNL requirements prior to issuance of major solicitations. 

 
NSLS-II project management is producing monthly reports to effectively document and 

communicate project status, earned value performance and variance analyses. Project controls 
processes (e.g., variance analysis thresholds, Project Change Request forms) have been 
streamlined to make them more useful to management. A contingency spend plan was presented 
that identifies potential future scope adjustments along with a timeline for decision making 
should adequate contingency become available. 

 
A management reserve (MR) process has been formally established under agreement 

with the FPD and Program manager. The MR can be periodically allocated from contingency at 
an agreed upon level and its use approved by the NSLS-II project Director and documented and 
tracked with the standard change control process. 

 
As a result of revamping its risk management plan to reduce the number of risks being 

tracked from 407 to a more manageable 45, the management team can more effectively focus on 
the potentially higher impact risks to the project. Presently, there are six high; nine medium; and 
thirty low identified risks.  Two risks, including the Ring Building subcontract (largest cost risk) 
have been retired.  

 
Seven full-time procurement staff are co-located with the project team. The Ring 

Building procurement has been awarded to TORCON. The Turn-key Booster procurement is 
identified as the highest remaining risk. The project team is working closely with procurement to 
issue the booster solicitation early FY 2010 to enable award in March 2010 to meet a key project 
milestone date. All major procurements for FY 2009 and FY 2010 have been identified. 

 
There is a high degree of ES&H awareness and support from the management, as 

evidenced in the inclusion of a safety incentive in the Ring Building construction contract, and 
ES&H is well integrated into all project activities. 

 
Pre-operations funding will support system commissioning activities and other activities 

necessary to prepare for operations, similar to other SC projects.  
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7.2 Comments 
 
There is strong and dedicated leadership from the Laboratory Director and the Project 

Management Team. The IPT is effectively managing high-level issues and there is open and 
collaborative communication between DOE/BES, DOE/BHSO, BNL, and the NSLS-II project 
Team. Thus far, the project is well managed and is being successfully executed. 

 
One area of communication that may need more regular interaction is between the project 

and its advisory committees. The project is interacting regularly with its Technical Advisory 
Committees; however, the laboratory/project should reinitiate the periodic reviews by the Project 
Advisory Committee. In addition, the project should consider the creation of a Photon Science 
Advisory Committee to advise the laboratory/project on the transition to NSLS-II Science and to 
engage the broader user community 

 
Overall, NSLS-II project management is on track to meet its project staffing goals. 

Management is identifying and implementing solutions to the ‘time-to-fill’ and ‘time-to-start’ 
challenges in both internal and external hires, and in meeting critical skills. Schedule variances in 
ASD work due to accumulated labor shortages are being actively mitigated with a plan to 
increase labor through hiring and use of visitors and consultants. The MOU with other BNL 
entities is helpful, however negotiation is still needed for critical staffing resources. 

 
The PEP has not been updated to reflect that the project received $150 million of Recovery 

Act funds in FY 2009. Although the TPC remains at $912 million, an update to the PEP is 
necessary to reflect the accelerated construction milestones resulting from the Recovery Act funds.   

 
The project should begin reporting percent contingency on work remaining on a monthly 

basis using the EAC, as well as the BAC. EAC should be separated by fund types to assist in 
evaluating scope buyback options. The EAC should include all non-recoverable cost variances, 
as well as known liens against contingency. In addition, the project contingency spend plan 
should be modified to include final decision dates. 

 
A robust system engineering and integration program is being used in ASD and plans are 

in place to utilize this system across the project. Given that some gaps have been identified in the 
area of XFD and Controls, the project team is encouraged to expand the system engineering 
system project-wide. This should improve overall management and technical coordination. 
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The co-located procurement team is functioning well and has established a good working 
relationship with NSLS-II technical staff, BNL central procurement, and the DOE/BES.  
Procurement processes are in place to accomplish FY 2009/FY 2010 Acquisition Goals. 

 
With the planned FY 2010 work in addition to the conventional facility and hardware 

procurements currently awarded and the addition of Recovery Act reporting and documentation 
requirements, the procurement staff are considered lean and in some areas, without sufficient 
back-up. 

  
7.3 Recommendations 

 
1. Update all applicable project documentation (e.g., PEP) to reflect incorporation of 

Recovery Act funds and milestones by October 2009. 
 

2. Continue to develop and plan for a contingency spend plan after a reevaluation of 
EAC and percent contingency on TEC and present to the BES Program Office. 
 

3. Consider project needs for advisory committee functions and advice by October 2009, 
and conduct regular reviews with the committees. 
 

4. Management should assess procurement staffing needs by October 2009 (for 
DOE/BHSO, BNL, and NSLS-II project) in preparation for the FY 2010 expanded 
workload. 
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Department of Energy Status Review of the 
National Synchrotron Light Source II (NSLS-II) Project 

 
AGENDA 

 
Tuesday, June 9, 2009 – Large Conference Room, Bldg 703  
 
 8:00 a.m. DOE Executive Session ...................................................................... D. Lehman 
 9:00 a.m. Welcome ............................................................................................. S. Aronson 
 9:10 a.m. NSLS-II Overview ................................................................................S. Dierker 
 9:40 a.m. Project Performance and Risk Management ...........................................A. Byon 
 10:05 a.m. Break 
 10:20 a.m. Accelerator Systems............................................................................. F. Willeke 
 11:00 a.m. Experimental Facilities ............................................................................ Q. Shen 
 11:30 a.m. Conventional Facilities ......................................................................... M. Fallier 
 12:00 p.m. Lunch 
 12:45 p.m. Tour 
 2:10 p.m. Project Management and Support ......................................................... D. Hatton 
 2:25 p.m. ES&H ...................................................................................................... S. Hoey 
 2:40 p.m. Break 
 3:00 p.m. Subcommittee Breakout Sessions 
 5:00 p.m. DOE Full Committee Executive Session ............................................ D. Lehman 
 6:30 p.m. Adjourn 
 
 
Wednesday, June 10, 2009  
 
 8:00 p.m. Subcommittee Breakout Sessions 
 12:00 p.m. Lunch 
 12:45 p.m. Subcommittee Working Sessions 
 4:00 p.m. DOE Full Committee Executive Session ............................................ D. Lehman  
 
 
Thursday, June 11, 2009  
 
 8:00 p.m. Subcommittee Working Sessions 
 10:00 p.m. DOE Full Committee Executive Session ............................................ D. Lehman  
 12:00 p.m. Lunch 
 1:00 p.m. Closeout 
 2:00 p.m. Adjourn 
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COST 
TABLE 



 

Total $K
Actuals To 

Date $K To Go $K
$K % To 

Go Total $K To Date $K To Go $K
$K

% To Go

1.01 Project Management (SC7 & SC9) 54,268      13,778      40,490       11,011       27% 65,279         54,268         13,778        40,490        11,011      27% 65,279         0

1.01.01 Project Management (SC9) 6,692 1,980        4,712         5,500         117% 12,192         6,692 1,980          4,712          5,500        117% 12,192         0

1.01.02 Environmental, Safety & Health (SC7) 6,155 1,495        4,659         1,001         21% 7,156           6,155 1,495          4,659          1,001        21% 7,156           0

1.01.03 Project Support (SC9) 36,376 9,431        26,945       3,295         12% 39,671         36,376 9,431          26,945        3,295        12% 39,671         0

1.01.04 Quality Assurance (SC7) 3,073 490           2,583         793            31% 3,866           3,073 490             2,583          793           31% 3,866           0

1.01.05 Configuration Mgmt. & Document Control (SC9) 1,973 382           1,591         422            27% 2,395           1,973 382             1,591          422           27% 2,395           0

1.03 Accelerator Systems (SC1, SC2, SC3, & SC5) 249,851    15,510      234,341     69,799       30% 319,650       249,851       15,510        234,341      69,799      30% 319,650       0

1.03.01 Accelerator Systems Mgmt. (SC1, SC2, SC3, & SC5) 6,019 1,355        4,664         -            0% 6,019           6,019 1,355          4,664          -            0% 6,019           0

1.03.02 Accelerator Physics (SC1) 10,072 1,448        8,623         5,911         69% 15,983         10,072 1,448          8,623          5,911        69% 15,983         0

1.03.03 Injection System (SC2) 39,906 525           39,381       8,310         21% 48,215         39,906 525             39,381        8,310        21% 48,215         0

1.03.04 Storage Ring (SC3) 140,727 7,588        133,139     33,994       26% 174,720       140,727 7,588          133,139      33,994      26% 174,720       0

1.03.05 Controls Systems ( SC5) 20,122 1,701        18,421       5,275         29% 25,397         20,122 1,701          18,421        5,275        29% 25,397         0

1.03.06 Accelerator Safety Systems (SC2 & SC3) 4,297 272           4,025         1,418         35% 5,716           4,297 272             4,025          1,418        35% 5,716           0

1.03.07 Insertion Devices (SC3) 22,986 322           22,664       13,579       60% 36,565         22,986 322             22,664        13,579      60% 36,565         0

1.03.08 Accelerator Fabrication Facilities (SC2 & SC3) 5,722 2,298        3,424         1,313         38% 7,035           5,722 2,298          3,424          1,313        38% 7,035           0

1.04 Experimental Facilities (SC4) 72,535      2,769        69,766       24,680       35% 97,215         72,535         2,769          69,766        24,680      35% 97,215         0

1.04.01 Experimental Facilities Management 4,569 1,271        3,298         536            16% 5,105           4,569 1,271          3,298          536           16% 5,105           0

1.04.02 Standard Local Controls & Data Acquisition Systems 70 -            70              89              128% 159              70 -              70               89             128% 159              0

1.04.03 Standard Diagnostics 0 -            -             -            0% -               0 -              -              -            0% -              0

1.04.04 Standard Optics 0 -            -             -            0% -               0 -              -              -            0% -              0

1.04.05 User Instruments 65,824 1,108        64,716       24,049       37% 89,873         65,824 1,108          64,716        24,049      37% 89,873         0

1.04.06 Front End User Requirements Development 0 1               (1)               6                -801% 6                  0 1                 (1)                6               -801% 6                  0

1.04.07 Optics Labs 2,072 389           1,683         -            0% 2,072           2,072 389             1,683          -            0% 2,072           0

1.05 Conventional Facilities (SC6) 254,440    22,649      231,791     54,602       24% 309,042       254,440       22,649        231,791      31,484      14% 285,924       -23,118

1.05.01 Conventional Facilities Management 14,187 2,738        11,449       750            7% 14,937         14,187 2,738          11,449        1,145        10% 15,332         395

1.05.02 Conventional Facilities Engineering and Design 20,673 13,786      6,887         2,675         39% 23,348         20,673 13,786        6,887          1,377        20% 22,051         -1,298

1.05.03 Conventional Facilities Construction 217,415 6,099        211,316     50,579       24% 267,993       217,415 6,099          211,316      28,795      14% 246,210       -21,784 10% on scope under contract & 30% on scope not yet awarded

1.05.04 Integrated Controls & Communications 561 -            561            55              10% 616              561 -              561             56             10% 617              1

1.05.05 Standard Equipment 1,026 -            1,026         0% 1,026           1,026 -              1,026          -            0% 1,026           0

1.05.06 Conventional Facilities Commissioning 578 26             552            543            98% 1,121           578 26               552             110           20% 688              -433

Direct Total Estimated Costs (TEC) 631,094    54,706      576,388     160,092     28% 791,187       631,094       54,706        576,388      136,974    24% 768,068       -23,118

TEC Burden and Escalation -            -             -            -               -               -              

TEC 631,094    54,706      576,388     160,092     28% 791,187       631,094       54,706        576,388      136,974    24% 768,068       -23,118

1.02 R&D (SC1, SC2, SC3, SC4, SC5, SC6, SC9) 60,613      45,294      15,319       -            0% 60,613         60,613         45,294        15,319        -            0% 60,613         0

1.02.01 Accelerator Systems R&D (SC2 & SC3) 11,460 8,439        3,021         -            0% 11,460         11,460 8,439          3,021          -            0% 11,460 0

1.02.02 Experimental Systems R&D (SC4) 19,167 7,349        11,817       -            0% 19,167         19,167 7,349          11,817        -            0% 19,167 0

1.02.03 Conceptual Design - Accelerator Sys. (SC2 & SC3) 12,998 12,954      45              -            0% 12,998         12,998 12,954        45               -            0% 12,998 0

1.02.04 Conceptual Design - Experimental Facilities 709 712           (3)               -            0% 709              709 712             (3)                -            0% 709 0

1.02.05 Conceptual Design - Conventional Facilities 3,887 3,873        14              -            0% 3,887           3,887 3,873          14               -            0% 3,887 0

1.02.06 Conceptual Design - Project Mgmt. & Support 7,086 7,325        (239)           -            0% 7,086           7,086 7,325          (239)            -            0% 7,086 0

1.02.07 Project Management - R&D 5,305 4,641        664            -            0% 5,305           5,305 4,641          664             -            0% 5,305 0

1.06 Pre-Ops (SC1, SC2, SC3, SC4, SC5, SC9) 50,200      -            50,200       10,000       20% 60,200         50,200         -              50,200        10,000      20% 60,200         0

1.06.01 Pre-Operations Management (SC9) 20,171 -            20,171       2,000         10% 22,171         20,171 -              20,171        2,000        10% 22,171 0

1.06.02 Accelerator Systems - Pre Ops (SC2 & SC3) 17,072 -            17,072       3,500         21% 20,572         17,072 -              17,072        3,500        21% 20,572 0

1.06.03 Experimental Facilities - Pre Ops (SC4) 3,824 -            3,824         2,000         52% 5,824           3,824 -              3,824          2,000        52% 5,824 0

1.06.04 Spares (SC2 & SC3) 9,134 -            9,134         2,500         27% 11,634         9,134 -              9,134          2,500        27% 11,634 0

110,813    45,294      65,519       10,000       15% 120,813       110,813       45,294        65,519        10,000      15% 120,813       0

-            -            -             -            -               -               -              -              

OPC 110,813    45,294      65,519       10,000       15% 120,813       110,813       45,294        65,519        10,000      15% 120,813       0

741,907    100,000    641,908     170,092     26% 912,000       741,907       100,000      641,908      146,974    23% 888,882       -23,118

Variance 
$K Reviewer's Comments

Baseline Contingency

Total $K

Estimate
Project Baseline as of April 30, 2009

Contingency

Total $K

Direct Other Project Costs (OPC)

TOTAL PROJECT COST (TPC)

OPC Burden and Escalation

WBS# WBS Name

DOE Review Estimate
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($M) PY FY09 FY10 FY11 FY12 FY13 FY14 FY15 Total 

OPC 47.8 10 2 1.5 7.7 24.4 22.4 5 120.8 
TEC PED 32.727 27.273 0 0 0 0 0 0 60 
TEC Construction 0 66 162.5 252.9 166.1 57.4 26.3 0 731.2 

TPC (initial 
profile) 

80.527 103.273 164.5 254.4 173.8 81.8 48.7 5 912 

Stimulus Effects   150 -23.5 -101.3 -14.7 -10.5       
TPC (revised 
profile) 

80.527 253.273 141 153.1 159.1 71.3 48.7 5 912 

Costing of 
Stimulus 

  8.74 114.198 27.062           
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Introduction 
 

The construction activities for the NSLS‐II have already started. The NSLS‐II project is 
currently at the CD‐3 level, however the experimental facilities portion of the project 
is at the Conceptual Design level. The NSLS‐II is expected to construct and commission 
six  project  beamlines  at  the  start  of  operation  of  the  NSLS‐II.    Towards  this, 
experimental  facilities  had  been  provided with  $  20M  in  R&D  funds  and  another  $ 
65M for beamlines plus standard contingencies. 

A  team  consisting  of  members  from  various  institutions  was  asked  to  review  the 
Conceptual Design Report. Appendix A has the list of the members. The charge for the 
committee  is  shown  in  appendix  B.    The  team  met  on  October  13‐14,  2009  at 
Brookhaven  National  Laboratory,  Upton,  NY  to  review  the  CDR  preparations.    The 
agenda for the meeting is shown in appendix C. 

The  material  presented  to  the  committee  were  provided  prior  to  the  meeting  as 
downloadable  files  from  the  NSLS‐II  project  website.  Access  was  provided  to  the 
review  team  for  all  other  project  documents  as  well.  The  NSLS‐II  project  director 
followed  by  the  NSLS‐II  experimental  facilities  division  (XFD)  director  provided  a 
project  overview.    Key  personnel  responsible  for  the  various  technical  areas  also 
made  presentation  during  the  course  of  two  days  of meeting.    The  committee  had 
executive sessions during both days devoted to deliberation, draft report preparation.  
Committee members presented a preliminary closeout report  to  the NSLS‐II project 
team at the end of the second day.  The final results of the closeout are presented in 
this report. 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Beamline Standard Designs 

Findings 

The base mechanical engineering and design staffing model envisions one mechanical 
engineer per  beam  line. On  something of  a matrixed basis,  the Accelerator  Systems 
Department  (ASD)  has  contributed  efforts  of  two  mechanical  engineers  for  finite 
element analysis and front end design as well as some designer support. 

The generic  layout of  the experimental  floor  is well developed  though curiously  the 
final  allocation  of  specific  straights  to  specific  beam  line  projects  is  not  scheduled 
until March  2010.  The  generic  hutch  design  concept  is  quite mature  and  the  hutch 
vendor  statement  of  work  is  developed  and  reviewed.  The  associated  radiation 
shielding  criteria  for  the  hutch  walls  are  fully  developed  and  documented.  Hutch 
infrastructure  requirements  have  been  largely  established  and  treaty  documents 
developed  with  the  Conventional  Facilities  Division.  The  necessity  for  distributed 
emergency power for beam line systems has been evaluated and rejected in favor of 
local uninterruptable power supplies. The HXN satellite building has been revised to 
reflect subject matter expert advice particularly as obtained through a workshop on 
this topic as well as input from the NSLS‐II vibration analyst Nick Simos. 

Specifications and designs of beam line systems have integrated safety considerations 
and  reviews  into  the  process  at  the  outset.  In  particular,  an  internal  safety  review 
committee  has  been  formed  and  initial  safety  reviews  of  the  beam  line  conceptual 
designs  have  been  completed.  Despite  these  reviews  there  seems  to  be  no  clearly 
articulated set of requirements that address beam containment. 

There  is  a  stated  commitment  to  widespread  use  of  standardized  hardware  and 
procured components. This commitment is reflected in the standard front end design 
and  the  hutch  design  concept.  There  is  clear  opportunity  and  benefit  in 
standardization of slits, filters, shutters, equipment and personnel protection systems, 
etc  though  the design of  these  systems  is not  sufficiently mature  to bear witness  to 
this commitment. The conceptual design presentations for the individual beam lines, 
however, suggest standardization of major optical systems such as monochromators 
and mirrors is not as high a priority for the project teams.  

On  the  controls  front  there was  a  similar  expression  of  commitment  to  a  common 
controls suite though this may prove challenging for other than equipment protection, 
personnel protection, and basic component control. As discussed in the presentation 
the  controls  engineers  are  presently  matrixed  from  ASD  which  affords  a  natural 
opportunity to maximize commonality with accelerator controls. In regards to control 
hardware, it appears that both the computing and data communication infrastructure 
requirements are not fully established. 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Comments 

The commitment to widespread use of standardized hardware is commendable 
though vigilance must be exercised to avoid creeping expansion of the definition of 
“standardized.” Moreover, the utility of manufacturer “catalog” components is likely 
over estimated.  A “build to print” relationship with vendors is more likely to achieve 
the desired performance in many cases. 

There appears to be good communication with conventional facilities in general and 
in particular as regards vibration expertise. Attention to careful communication and 
documentation of understandings between conventional facilities and beam line 
systems is essential to avoid unpleasant surprises upon taking occupancy. 

 

Recommendations 

The  beam  line  mechanical  engineering  and  design  staffing  model  is  marginal  and 
predicated  on  maintenance  of  ASD  engineering  support  and  widespread  use  of 
standard components. Each of  these assumptions carries risk particularly  in  light of 
the high degree of beam line component customization implied in the individual beam 
line  conceptual  designs.  Given  the  thin  staffing  model,  the  importance  of 
monochromators and mirrors in the beam line performance, and the specialized skill 
set of staff involved with the design, specification, and commissioning of these optics, 
the  Experimental  Facilities  group  should  consider  hiring  one  or  more  engineering 
physicist(s) to concentrate exclusively on monochromators and mirrors systems. 

The  importance  of  a mature  controls  system  at  beam  line  start  up  cannot  be  over 
emphasized. With the beam line conceptual designs nearing completion  it  is  time to 
start  staffing  the controls group aggressively. This will  facilitate early and hopefully 
productive interaction between the controls and the beam line project teams as well 
as  provide  the  lead  time necessary  to mature  the  controls  solutions. Ultimately  the 
controls  staffing  should  approach  one  FTE  per  beam  line.  In  a  related  issue,  the 
computing  and  data  communication  infrastructure  requirements  need  to  be 
established with the CF group. 

The  electrical  safety program needs  to  reflect OSHA/NEC/DOE  requirement  that  all 
electrical  equipment  must  be  approved  by  a  Nationally  Recognized  Testing 
Laboratory  (eg.,  UL  listed)  or  by  an  “authority  having  jurisdiction”  such  as  an 
electrical  safety  officer  through  a  mechanism  such  as  an  “electrical  equipment 
inspection program” . 

A  clearly  articulated  policy  as  regards  beam  containment  needs  to  be  developed. 
Beam  containment  differs  from  personnel  protection  in  that  it  prevents  or  detects 
beam  divergence  from  the  design  beam  transport  channel  whereas  personnel 
protection  equipment  controls  introduction  of  beam  into  spaces  that  could  be 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occupied. Equipment protection systems and beam containment systems share many 
common  features,  but  the  degree  of  configuration  control  on  beam  containment 
systems  tends  to  be much more  aggressive  than  desired  for  equipment  protection 
systems.  Perhaps  a  summary  statement  from  a  SLAC  document  addressing  beam 
containment will prove illustrative. 

“Photon beam line radiation safety requires photon beam power be deposited in or at 
devices capable of safely absorbing the design maximum photon beam power. Various 
components  of  a  photon  beam  line,  such  as masks,  slits, mirrors, monochromators, 
stoppers, and beam dumps, are designed to transport and contain the beam power in 
a defined beam channel and/or safely terminate the beam power. These components 
constitute  part  of  the  beam  line  beam  containment  system  (BCS).  The  BCS  also 
consists  of  devices  which  detect  if  the  beam  has  diverged  from  the  defined  beam 
channel and, if so, shut off the source of radiation. As such the BCS is a combination of 
mechanical  devices  (such  as  masks)  and  associated  electronic  protection  devices 
(such  as  coolant  flow  sensors)  that  ensure  proper  beam  confinement  within  the 
design  beam  channel.  At  SLAC  the  Radiation  Safety  Systems  ‐  Technical  Basis 
Document requires that all BCS mechanical systems must be capable of absorbing the 
allowed beam power  indefinitely or must be protected by  two additional  electronic 
BCS devices.” 

 

 

Insertion devices 

Findings  
The Insertion Device group is part of the Accelerator Systems Division. The design of 
all IDs is the responsibility of the ASD. The experimental facilities division has hired a 
staff scientist (Oleg Chubar) to work on the insertion devices in collaboration with the 
ASD.  

The  NSLS‐II  will  have  damping  wiggler  in  some  of  the  long  straight  sections  for 
emittance reduction.   The plan will be  to use one of  the straight sections containing 
the damping wiggler  for  the Powder Diffraction beamline.     The  soft  x‐ray  coherent 
diffraction beamline will use an APPLE II style device with variable polarization.  The 
rest of the four project beamlines will use the In Vacuum Undulator (IVU).   

Beamline  requirements  have  been  taken  into  consideration  for  the  choice  of  the 
undulator for the beamline.  Extensive calculations have been performed to optimize 
the period of the device and the corresponding length and small gap achievable based 
on the beta function for the straight sections. 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NSLSII is building up capabilities to characterize the undulators with a state of the art 
magnetic measurement facility. 

 

Comments 

The  hiring  of  a  staff  scientist  in  XFD  with  expertise  in  Insertion  Devices  is  to  be 
commended.  The interaction between the ID specialist and the beamline scientist was 
obvious in the extensive work done to optimize the undulator. 

The work done on understanding the beam dynamics due to the ID is very important 
and will help the facility during commissioning and operation. 

Based on  the beta  function of  the  straight  sections  the designs of  the undulator are 
tailored. As such the periods of the devices are slightly different from each other for 
the four beamlines. 

NSLS‐II has plans for the cyro cooled device.  But during the initial phase, the plan is 
not to use cyro cooled device but to use the IVU at room temperature.  NSLS‐II has a 
memorandum of understanding with Advanced Photon Source to design and build all 
the damping wigglers for the NSLS‐II facility.   The plan to procure all the device built 
to order will help the facility stay focused on the project scope. 

 

Recommendations 

The  construction  of  the  state  of  the  art  magnetic  measurement  facility  is  to  be 
commended.  NSLS‐II  should  also  pursue  the  possibility  of  designing  capabilities  to 
measure the device in‐situ the vacuum vessel. 

The  current  plan  calls  for  different  pole  sizes  in  the  transverse  direction  for  the 
undulators based on the  location of either high or  low beta straight sections.   While 
the cost of the material may be less for the smaller pole size device, in the long run the 
design costs and manufacturing will more than offset the savings realized due to the 
differences in the cost.    In addition having a standardized design with only different 
periods and lengths gives the facility the freedom of interchangeability of devices and 
hence  optimization  for  the  specific  beamline  during  mature  operation.  Hence  we 
recommend  that NSLS‐II  reconsider  the  IVU design  to use a standardized pole sizes 
but with different periods. 

The  customizing  of  the  undulator  periods  between  U20  and  U21  for  the  SRX 
beamlines is not clear, as the differences are so subtle. NSLS‐II should reconsider the 
period optimization for the SRX beamline. 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Accelerator systems should revisit the actual space available for the insertion device 
in the straight sections and should try to maximize the available length. 

NSLS‐II will be better served if plans are developed to install the devices earlier than 
spring 2014 for some early beam characterization prior to beamline commissioning. 

 

 

Optics R & D 

Findings 

The proposed R&D program aims primarily at providing appropriate capabilities and 
areas  that  capitalize  on  NSLS‐II  source  properties.  The  full  benefit  of  the 
unprecedented  small  emittance  of  the  source  will  largely  be  determined  by  the 
outcomes of innovative developments in the area of X‐ray Optics. 

Four R&D areas are clearly identified: 

• Development  and  procurement  of  focusing  optics  capable  of  nanofocusing 
down  to  1 nm.  The  hard  X‐ray  nanoprobe  beamline  is  obviously  the  main 
driver  of  this  development.  In  this  context,  specific  R&D  programme  on 
nanopositioning  systems,  necessary  to  fully  exploit  the  nanobeam,  complete 
this program.  

• Development  of  new  high  energy‐resolution  optics  for  inelastic  scattering 
experiments.  The  targeted  resolution  of  0.1 meV  requires  specific  crystal 
arrangements  whose  optimisation  requires  theoretical  and  technical 
understanding.  

• Implementation of a dedicated  facility  for optics metrology and mirror  figure 
control 

• A relatively modest program on X‐ray Beam Position Monitors. 

A  new  facility,  consisting  of  seven  class‐10000  clean  rooms,  covering  a  total  of 
4200 ft², has been built to accommodate these R&D activities.  

This program is supported by dedicated manpower completed by matrixed staff. The 
overall  resources  have  been  estimated  at  64 FTE‐years.  The  coordination  of  the 
activity  is  ensured  by  scientists  responsible  for  beamlines  that will  directly  benefit 
from these developments. 

The foreseen budget for R&D is  $20 M. 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Comments 

The 1 nm focusing optics program appears to be biased towards the Multilayer Laue 
Lens (MLL).  

The adopted strategy of giving the beamlines the leading role is appropriate, and will 
ensure the best match between beamline needs and the content of R&D activities.   

Although  it  is  stated  that  the  R&D  activities  are  not  expected  to  have  a  significant 
impact on the project schedule, it is obvious that the ultimate beamline performance 
largely relies on the outcomes of these programs. It is advisable to draw more precise 
milestones and associated deliverables. 

The  scope  of  the  proposed R&D programs  is  focused  only  on  two  specific  projects, 
namely Hard X‐ray nanoprobe and Inelastic X‐ray Scattering beamlines. If successful, 
it  is clear that other future beamline projects will benefit from the outcome of these 
programs. 

Compared to the efforts foreseen for the X‐ray optics development, the R&D program 
for detectors is surprisingly weak. 

 

Recommendations 

Alternative options to Multilayer Laue Lens must be considered.  

In  the context of  the  implementation of  the metrology  facility,  specific development 
on  optical  simulations  and  modeling  must  be  encouraged  and  should  support 
technical developments. For instance, a computation package for accurate wavefront 
propagation  modeling  will  be  crucial  for  development  of  coherence‐based 
applications. 

A secured access to an “instrumentation” beamline at NSLS‐I must be considered as a 
key element of the R&D program. These options should enable a rapid benchmarking 
of new prototypes and concepts in conditions close to real operating conditions. 

Similarly  to  the Optics  program,  a  dedicated R&D program on X‐ray  detectors with 
well‐defined objectives must be envisaged. 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Inelastic X‐ray Scattering Beamline 

Findings 

The  technical  scope  of  the  IXS  CD  is  well  defined;  two  inelastic  x‐ray  scattering 
stations, one at 1 meV and one at 0.1 meV resolution.  Most of the design is sufficiently 
mature  that  the  proposed  station  should  be  able  to  provide meV  energy  resolution 
with sufficient flux to meet the design target. The staff has an excellent understanding 
of the problems confronting them, and has the expertise needed to design and build 
this beam line.   

The proposed design uses a novel monochromating scheme (referred to as either the 
CDW and CDDW geometries). These  two asymmetric back  scattering optics provide 
very sharp resolution  tails  that are  important  to  this station’s mission.   The current 
monochromator  research  program  is  proceeding  in  an  appropriate  manner  to 
understand the design and efficiency problems in this new monochromating scheme.  
Should the new monochromator scheme prove to be unfeasible, they have identified 
an acceptable fall back position that will fit into their current plan. NSLS‐II has created 
a strong collaboration with other groups (particularly at the APS) investigating meV 
monochromator and analyzer designs; this collaboration is very important and should 
be continued. 

They plan to use a compound refractive lens (CRL) as an upstream collimating optical 
element. There exists some uncertainty about this element’s ability to perform well in 
a high heat load environment, but heat‐flow modeling on this optic is continuing. 

The current budget is not sufficient for building the complete beam line as it has been 
presented. 

 

Comments 

One  way  to  reduce  the  cost  of  this  project  is  to  start  out  with  a  smaller  2‐3  m 
undulator,  and  then  later upgrading  to a  large device such as  the  IVU22  ‐ 6 m. This 
project requires the highest possible flux, so a  long high‐output device is needed for 
final operation.  

Heat  load  modeling  of  the  upstream  compound  refractive  lens  (CRL)  must  be 
continued  to  determine  the  feasibility  of  using  the  CRL  as  a  collimating  optical 
element.  The  continuing  research  on  the  narrow  bandwidth  monochromators  and 
analyzers must be aggressively pursued to properly obtain an optimal design.  If the x‐
ray  power  deposited  on  the monochromator  is  sufficient  to  affect  the  temperature 
stability, consider using a compensating mechanism (such as a  focused optical spot) 
to provide an equivalent heat source when the x‐rays are off. 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Recommendations 

The biggest problem facing this project is the gap between the cost of the beam line as 
it was presented and the size of the budget. To address this problem, we recommend 
initially  implementing the 1 meV station and using only one pair of K‐B mirrors (A). 
This  will  both  reduce  the  expense,  and  the  experience  gained  at  1 meV  will  prove 
valuable  when  implementing  the  more  challenging  0.1 meV  system.    The  0.1 meV 
capability  with  alternate  K‐B  mirrors  should  be  added  later  should  funds  become 
available.  Use the CDDW if it proves desirable; otherwise fall back to using a Toellner 
design.  Consider removing the extra channel cut; only include it if the budget permits 
and  if  further  research  shows  that  it  is  necessary.  Make  a  decision  about  which 
detector to use.  There are many types available, but it is a key part of the system.   

 

 

Hard X‐ray Nanoprobe Beamline 

Findings 

The technical scope of the HXN CD is well defined; nanofluorescence, nanodiffraction, 
coherent diffraction imaging (CDI) and differential phase‐contrast imaging.  Although 
the ultimate goal of 1 nm resolution depends on the success of several on‐going R&D 
efforts, the HXN microscope will be a world‐class instrument on day 1 even without 
any significant R&D breakthroughs simply because of the superior NSLS‐II x‐ray beam 
properties at the 5‐20 keV range.  In this regard, the HXN has a very high probability 
of  success.  The  design  allows  for  very  flexible  beam  conditioning  to  fit  the  type 
nanofocusing optic/resolution.  The key challenges are identified and targeted R&D is 
on  going.    The  committee  commends  the  group  for  tackling  the  floor  stability  issue 
early  and  the  active  R&D  on  nanopositioning  and  optics.    The  group  is  also  to  be 
commended  for  the  strong  collaborations with  other  facilities.  The main  issue with 
the CD is budget.  

 

Comments 

The  committee  feels  that  the  complexity  of  the  beamline  is  a  concern.    In  phase  1, 
there will  be  4 mirrors  (2  focusing  and  1  cooled)  and  a  LN2  cooled  double  crystal 
monochromator.  In phase‐2, there is the addition of a high‐resolution double‐crystal 
monochromator.   While  this arrangement allows  for maximum flexibility,  the ability 
to keep 6‐8 optical components stable may be challenging. 

Although coherent diffraction imaging was mentioned as a supported technique, the 
CD provided little to no information on it. 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The  CD  focuses  on  the  development  of  a  1  nm  focal  spot  optics  but  there  is  little 
discussion  regarding  the  issue  of  sample  damage.    A  1  nm  spot  size  on  the  sample 
would represent  >104 times greater incident power density on the sample, compared 
to current ~ 100 nm spot‐sizes.   Given that current microfluorescence programs are 
already developing cryo‐techniques for sample preservation, it is a good idea to study 
whether any type of biological/soft sample can survive such radiation doses.  Even if 
it  is possible  to collect  the data before  the  irradiated spot  is  severely damaged,  it  is 
not  certain  that  the  damage will  be  sufficiently  localized  to  the  1  nm  spot  and  not 
affect  the neighboring positions.    Such radiation damage estimates are needed soon 
because the proposed sample environment for the microscope, from ‐150C to 300C , 
is daunting, given the very small space available (mm‐cm).   For example, the sample 
damage study may show that biological samples are not feasible, or alternately, that 
LN2 temperatures are not cold enough.  This information may significantly affect the 
design of the prototype microscope.   Also, due to the very limited space,  it  is a good 
idea  to  start  thinking  about  detectors  and  detector  geometry,  especially  for 
nanofluorescence. 

 

Recommendations 

The HXN CDR is currently ~30% over‐budget and even then, the estimated materials 
costs appear low.  The committee supports the suggested scope reduction as given in 
Yong Chu’s presentation; however, that reduction still results in a $2M over‐run.   We 
suggest that a reduced  ‘day‐1’ operation scope be defined, and a careful bottoms‐up 
revised  cost  estimate  done,  so  that  realistic  and  practical  budget  solution  can  be 
found.    Limiting  day  1  operations  to  nanofluorescence would  allow  the  pixel  array 
detector for CDI/phase‐contrast imaging ($ 350 K) to be cut for now.  Also, since you 
are proposing  to  cut  the nanodiffraction detector,  perhaps  the  ‘detector positioning 
system for diffraction’ ($ 150 K) can also be cut.  However, we caution against cuts in 
the  two  central  big‐budget  items:  the  satellite  building  and  the  HXN  ‘science’ 
microscope.    These  two  items  are  crucial  and  cannot  be  easily  ‘retrofitted’  for 
subsequent  improvements.    In  this  context,  a  clear  and  detailed  road  map  for 
subsequent beamline  improvements planned for the phase II, and their  implications 
on the ‘day‐1’ configuration design, should be drawn up now.    

Although  estimates  on  optical  specifications  have  been made,  it  is  suggested  that  a 
more thorough study,  taking  into account beam parameters and optics  imperfection 
and vibrations, be done, as  the next  step.   For example,  the  targeted 0.2 µrad beam 
stability  (p.33 CD) might  be  very  challenging  in  the horizontal  since  it  is  at  the 1% 
level of the horizontal electron beam divergence. 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Coherent Hard X‐ray Beamline 

Findings  

The conceptual design for CHX is a sensible attempt to meet the scientific mission, but 
many  beamline  components  have  technical  requirements  beyond  what  is 
commercially  available.  In  particular  significant  R&D  must  be  done  to  ensure  the 
following  items/systems  preserve  coherence  at  the  level  demanded:  horizontal 
deflection white beam mirror, horizontal deflection multilayer mono, vertical bounce 
silicon mono. The quality required for: CRL @ 30 m, focusing elements @ 40 m, and 
window(s)  will  demand  significant  engineering  development  &  testing.  Pink  beam 
power density on these focusing elements is likely exceeds current experience.  

The budget presented is more than $ 2 M over baseline, primarily due to:  

• 250 % increase in beam transport. 
• need  of  a  multilayer  mono  to  eliminate  1st  &  3rd  harmonic  for  pink  beam 

operation @ 8‐12 KeV. 
• the high cost of fast readout‐photon counting‐pixel array detector(s). 

The schedule appears reasonable, but is strongly dependent on adequate and timely 
fulfillment  of  staffing  requested  and  progress  on  the  R&D  pointed  out  in  above 
finding. 

The information provided did not convince us that project risks are fully analyzed & 
understood,  or  that  mitigation  plans  are  well  developed.  For  example  there  is  no 
“error budget”  (or detailed plan)  to analyze effects of optical errors on  transport of 
beam coherence & photon throughput.    

CHX beamline staffing is not adequate at this time. In particular a full time engineer is 
needed  to  support  and  supplement  efforts  of  the  two  scientists.  This  circumstance 
appears  to  be  shared  with  other  beamlines  and  it  is  clear  XFD  is  working  hard  to 
address these deficiencies. 

We saw nothing  to  indicate specific problems related  to coordination with ASD and 
CFD. On the other hand, taken together the full set of beamline presentations suggest 
that several will put conflicting demands on machine operation (see comment below). 
The  range  of  requirements must  be  integrated  into  a  plan  for machine  (modes  of) 
operation as soon as possible. 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Comments 

An optical error budget is important in developing the “day 1” design because it will 
help to: quantify deficiencies, point to cost savings, and define mitigation strategies. It 
should be an early priority in the design process. 

“Day 1”  design must  be  flexible  so  as  not  to  preclude  future  upgrades.  If  budget  or 
technology  constrains  initial  capabilities,  the  beamline  should  be  structured  to  add 
new optical and diagnostic elements as they become available. 

NSLS‐II  is  developing  world‐class  facilities  and  has  first‐rate  people  working,  for 
example, on coherence preserving multilayer optics. Because of  the critical need  for 
such  multilayer  optics,  it  is  prudent  to  explore  collaborations  with  leading 
manufacturers, for example Ovonix. 

Fast  readout  area  detectors,  are  very  expensive  to  develop,  but  like  the  insertion 
device they form the foundation of beamline operational capabilities. The question of 
whether the baseline budget should provide funds for detectors under development 
need to be explored.  Such resources might better come from (or be supplemented by) 
facility or user funds. 

The  upstream  horizontal  bounce mirror  must  preserve  coherence  while  subject  to 
extreme  heat  load.  Silicon  carbide  has  superior:  thermal,  mechanical,  and  polish 
characteristics when compared to silicon, it therefore merits serious consideration. 

Reference to R. Leheny letter (from BAT):  

• We concur in recommending the long hutch design, but to moderate costs, we 
do not encourage placement of WAXS instrument at the end of long flight path. 
A more sensible (if modest) approach is for WAXS sample stage to be used to 
support SAXS sample environments.   

• Si (111) monochromator is likely to offer the best combination of performance 
characteristics;  if higher order reflections are needed,  channel cut optics and 
simple  cooling  scheme  can  be  used  downstream.  XFEL  applications  should 
drive  progress  on  coherence  preserving  diamond  optics;  keep  up  to  date  on 
the technical advances. 

• Heat sources should be limited in the experimental hutch. One possibility is to 
use motorized components that do not require holding torque. 

Studies  of  µsec  dynamics  by  sequential  XPCS  image  collection  will  require  fast 
detectors and  incident beam pulse  structure  that  is uniform at  repetition  frequency 
on  order  10  MHz.  This  may  conflict  or  constrain  the  time  structure  (gaps  for  ion 
clearing)  that maximizes machine performance  (e.g. beam  lifetime).  Interface  issues 
like this between XFD & ASD must be studied and resolved as soon as possible. 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The beamline is proposed on a low‐beta straight. The calculated coherent flux at 8 keV 
impinging on the sample at 45 m for low‐beta section is slightly less than twice that of 
a high‐beta source. For the low‐beta case, coherent lengths (p.5 of CHX‐CDR) are ~ 32 
µm and 278 µm in  the horizontal and vertical  respectively at 45 m. In general, a 10 
µm x 10 µm coherent beam is required on the sample (1‐sigma values) so focusing is 
needed  to  use  all  the  coherent  flux  available. Clearly  vertical  focusing  provides 
significant gain (~27X), but the horizontal gain is at most ~2X. For a high‐beta source 
coherent  lengths drop  to 11 µm (H) and 200 µm (V),  so vertical  focusing  is needed, 
but horizontal focusing is not. The expected losses from horizontal focusing CRL need 
to  be  understood.   The  choice  of  moving  to  a  high‐beta  section  and  dropping  the 
horizontal CRL needs to be explored. 

 

Recommendations 

To  move  the  conceptual  design  toward  closure  &  reduce  budget  excess,  we 
recommend  (only)  one  multi‐purpose  diffractometer  be  specified  for  “day  1” 
operation. 

We recommend a careful examination be made before choosing the low‐beta over 
high‐beta source point. The team should determine the coherent flux expected at the 
sample for high‐beta without horizontal focusing to produce 10 micron coherent 
illumination vs. low‐beta with the long CRL under consideration. A high‐beta source 
may benefit throughput, simplify the design, and lower cost. 
We  recommend  supplemental  funding  of  detectors  be  sought  from  sources  beyond 
the beamline baseline budget. 

Mirror reflected pink beam has been critical  for  fast  time‐scale XPCS at high energy 
sources. Therefore, for NSLS‐II, the development of coherence preserving multi‐layer 
optics should get top priority. 

NSLS‐II will push state of the art XPCS of hi‐frequency dynamics provided that: beam 
intensity is stable between short adjacent exposure intervals, pulse repetition period 
is short compared to dynamics under study, and fast readout detectors (possibly with 
on‐board image processing capability) are utilized. With this in mind, priority must be 
given  to understand how  the machine operation best  suited  to XPCS  impact overall 
machine performance. 

 
 



 

  14 

Coherent Soft X‐ray Beamline 

Findings 

This project has the ambitious goal of providing two branch lines each optimized for a 
different  aspect  of  science  using  soft  x‐rays,  namely  coherent  scattering  and  fast 
polarization  switching  techniques.    A  novel  combination  of  undulators,  beamline 
optics,  and  a  mechanical  chopper  underlie  the  design  concept  aimed  at  providing 
three operational modes.   

• Mode  1  enables  fast  polarization  switching,  whereby  two  undulator  sources 
(canted or chicaned) radiate beams of two different polarizations but the same 
energy whose  optical  paths  are  partially  separated  but must  overlap with  a 
high  degree  of  fidelity  at  the  sample  and  detector.    A  mechanical  chopper 
positioned  at  the  point  of  widest  separation would  then  provide  temporally 
modulated polarization for various applications.   

• Mode  2  provides  maximum  coherent  flux,  whereby  both  undulators  radiate 
along a common optical path and through a modest resolution monochromator 
to provide maximum coherent  flux  to a different branch  line and end station 
region.  Phasing of the two undulator sources is critical in this mode.   

• Mode  3  would  allow  each  undulator  to  radiate  independently  into  the  two 
separate  branch  lines  so  that  fast  polarization  and  coherence  experiments 
could occur simultaneously. 

Apple II style elliptically polarizing undulators have been selected for the two sources 
that  will  be  operated  using  the  1st  harmonic  to  cover  the  desired  energy  range 
(roughly 200 – 2000 eV).  Grating monochromators will operate on each branch line.  
This is the only soft x‐ray beamline project reviewed by this project.   

Some  progress  has  been  made  in  staffing  up  for  this  effort,  although  engineering 
support is currently insufficient. 

The project benefits from significant input from NSLS staff and from the Accelerator 
Division,  in  addition  to  the  BAT,  which  itself  has  significant  BNL  involvement.    In 
particular, a ray‐tracing appears to demonstrate feasibility of achieving these modes 
assuming many aspects function to required, high tolerances. 

 

Comments 

Successful  operation  especially  in  Modes  1  and  2  poses  significant  technical 
challenges that must be successfully dealt with  for ultimate success of  the proposed 
operational  scheme.    In  the  worst  case  outcome,  operational  Mode  3  should  be 
relatively  straight‐forward  and  still  provide  significant  experimental  capability, 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effectively  providing  somewhat  of  a  safety  net  of  fall‐back  position.    This  is  not  to 
lessen the  importance of Modes 1 and 2, and every effort should be made to ensure 
successful operation in these modes as they would provide the most capabilities. 

For  all  modes  it  is  essential  to  clearly  understand  space  limitations  for  the  two 
undulators and other required instrumentation that must fit in the available straight 
section.  Some confusion even on the available space was apparent during the review.   

Technical  challenges  that  were  presented  in  the  review  and  evident  to  the  review 
committee include: 

• Mechanism  for  canting  or  chicaning  the  beams  from  the  two  undulators  (all 
modes) 

• Beam position monitoring (all modes) 
• Chopper (Mode 1) 
• Adequate overlap of beams at sample and detector (Modes 1 and 2) 
• Adequate energy (and polarization) equivalence of two beams (Modes 1 and 2) 
• Optical path equivalence of two beams (Modes 1 & 2) 
• Phasing  radiation  from  each  undulator  to  maximize  longitudinal  coherence 

(Mode 2) 
• High precision optical elements (all modes) 

The conceptual design of  the end stations presented was  rather vague compared  to 
that  of  the  source  and  beamlines.    This may  not  be  entirely  inappropriate,  because 
science  using  soft  x‐ray  scattering  is  still  very much  evolving  and  it  is  not  entirely 
obvious what approaches will be most in demand by the time of the completion of this 
beamline.  This comment is not intended to devalue these soft x‐ray approaches, but 
rather to highlight the still evolving nature their application.   

Being  the  only  soft  x‐ray  beamline  project  in  the  complement  of  6  straight  section 
projects means that specialized knowledge of the soft x‐ray range be embodied in the 
project staff.   This appears to be the case currently, and NSLS‐II management should 
keep this distinction in mind as the project proceeds. 

A projected cost overrun beyond the baseline budget prompted the review committee 
to consider approaches of down‐scoping the project to remain within budget.  Several 
general  directions  were  discussed.    One  was  to  eliminate  one  of  the  two 
monochromators  and  have  different  branch  lines  share  a  common monochromator 
and  also  eliminate  the  operational  flexibility  offered  by  Mode  3.    Another  was  to 
downsize  the  end  station  budget  and  either  use  existing/emerging  end  stations  or 
find end station funding external from this project. 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Recommendations 

Engineering staff need to be hired before detailed design can proceed.  
 
Need  to  fully understand available  space  in  straight  section before proceeding with 
detailed  design.    Everything  that  needs  to  fit  into  the  straight  section  to  ensure 
successful  operation  in  the  3  modes  needs  to  be  identified,  and  both  space  and 
operational accelerator considerations evaluated as soon as possible.  
 
As the figure accuracy of the mirrors and gratings required is at or beyond the current 
state  of  the  art,  the  plans  for  achieving  and  confirming  adequate  optics  should  be 
implemented immediately. 
 
To stay within budget we recommend that retaining flexible operation between two 
branch lines and downsize end station budget and planning to take advantage of NSLS 
end stations.  
 
 

X‐ray Powder Diffraction Beamline 

Findings 

The  proposed  powder  diffraction  applications  utilize  higher  energy  photons  than 
delivered by undulators at NSLS‐II (ie., 40‐100 keV) consequently the source for this 
beam line is a 7 m long damping wiggler with a 10.8 keV critical energy that produces 
65  kW  of  beam  power.  Accordingly  power management  is  an  extremely  significant 
factor  in  the  beam  line  conceptual  design.  This  is  reflected  in  aggressive  beam  line 
power filtering and optimized beam line angular acceptance as well as the conceptual 
designs of the monochromators. 

The beam line conceptual design calls for two branch lines:  

• A  80  keV  fixed  energy  side  station  for  high  Q  resolution  studies  featuring  a 
Laue side scattering monochromator.  

• A  40‐100  keV  main  line  featuring  a  sagittal  focusing  double  Laue  crystal 
monochromator  and  focusing  optics  for modest  focus  (500  ‐  2000 µm)  and 
small focus (~10 µm). 

There seems to be some divergence of opinion regarding the priority of micro‐focus 
optics.  In  particular,  a  recent  review  encouraged  the  introduction  of  an  aggressive 
micro‐focus  system  capable  of  ~1  µm  focus.  The  BAT  recognizes  the  scientific 
opportunities afforded by a ~1 µm micro‐focus capability but it is reluctant to include 
it as a baseline beam line performance objective owing to the challenges of achieving 
such a focus on a wiggler beam line. Accordingly the baseline beam line performance 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objective is a more modest ~10 µm focus while preserving the option to include more 
aggressive micro‐focus optics as part of an upgrade. 

Thermal calculations indicate water‐cooled Laue crystals do not perform adequately 
such that cryo cooling is required for the first crystals of both the side station and end 
station monochromators. 

With present technology the compound refractive lens acceptance is not well matched 
to  the  beam  line  vertical  acceptance.  The  project  team  proposes  use  of  W/B4C 
multilayers  should  the  fabrication  technology  limitations  of  CRL  not  evolve 
sufficiently to permit CRL use. 

The  end  station  concept  includes  an  extensive  list  of  sample manipulators,  sample 
environmental  control  systems,  and  detectors.  At  present,  budget  limitations  leave 
the  side  station devoid  of  instrumentation. With  the  elimination of  instrumentation 
for  the  side  station  the  revised  budget  for  the  beam  line  is  $  10.46  M  while  the 
baseline budget was $ 9.86 M. 

 

Comments 

The powder diffraction team leader is commended for providing a revised budget that 
reasonably  matches  the  baseline  budget  while  providing  a  conceptual  design  that 
promises to meet the baseline performance objectives. While still slightly over budget, 
the  remaining  beam  line  scope modification  necessary  to meet  the  baseline  budget 
constraint  is  easily  obtained  through  targeted  reductions  in  detectors,  sample 
environmental  control  capabilities,  the  high  resolution  monochromator,  and/or 
micro‐focus  optics without  eviscerating  the  beam  line  capabilities.  The  retention  of 
the  side  station  optics  and  beam  transport  systems  while  trimming  experimental 
station equipment is an appropriate response to resource limitations as experimental 
equipment  can  be  re‐scoped  easily  later  should  the  budget  allow.  The  beam  line 
design  should  retain  placeholders  for  the  de‐scoped  equipment  thus  providing  a 
minimally perturbative upgrade path. 

The  project  staff  placed  appropriate  emphasis  on  thermal management  for  optimal 
match of the power envelope to delivered beam. In this regard it is clear that further 
investigation  of  water‐cooled  monochromator  optics  is  not  warranted.  The  stated 
intent  to  develop  more  careful  modeling  of  the  interaction  of  the  Laue 
monochromators with  the  refractive optics  is  appropriate  and necessary before  the 
beam  line  conceptual  design  can  be  considered  complete.  The  decision  to  relax  the 
baseline micro‐focus performance criteria to ~10 µm while retaining an upgrade path 
to ~1 µm focus  is appropriately conservative and respects  the realities of  the beam 
line budget. 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If  feasible the end station beam line  layout should be revised to place the beam line 
shutters downstream of the high resolution monochromator rather than upstream of 
this monochromator. 

Project  staff has properly evaluated  the key  risks  for  this high power wiggler beam 
line  and  have  developed  a  reasonable  mitigation  strategy.  This  strategy  includes 
aggressive  power  filtration,  fall  back  technical  solutions  (e.g.,  the  multilayer 
alternative  to  the  CRL),  and  selective  de‐scoping  to  meet  budgetary  pressures.  As 
developed below,  however,  there  is  room  for  improvement  in  the  staffing model  to 
meet the technical challenges of this project without impacting the schedule. 

The early emphasis placed on software development is welcome and appropriate.  

 

Recommendations 

The relative “uniqueness” of high power wiggler beam line technical issues and lack of 
availability  of  turn‐key  commercial  hardware  solutions  indicates  that  a  single 
dedicated mechanical engineer may not be sufficient for this project. For example, the 
engineering  effort  associated with  just  the monochromators  for  this  beam  line will 
likely consume the full output of an engineering physicist for most of the duration of 
the project. The engineering staff model is particularly concerning in light of the large 
fraction  of  project  staff  matrixed  from  other  parts  of  NSLS,  NSLS‐II,  and/or  BNL. 
Unless  adequate  support  through  these matrix  relationships  can be guaranteed,  the 
inclusion of additional engineering staff should be considered.  

Project  staff  have  correctly  placed  significant  emphasis  on  power  filtering  and 
optimized  acceptance  in  their  conceptual  design  effort. While  in  general  the  power 
filtering  and  beam  aperturing  solution  is  reasonable,  two  aspects  of  the  filtering 
should be reconsidered:  

• The benefit  in  terms of vacuum isolation associated with a Be window is not 
worth the engineering effort and cost associated with the window. An isolation 
valve  and  a  little  differential  pumping  are more  cost  effective  and  represent 
less operational burden. Moreover, since the monochromator crystals need to 
be  cryogenically  cooled,  it  is  likely  cryo‐pumping will  result  in  a  sufficiently 
low  monochromator  base  pressure  as  to  obviate  any  differential  pumping 
requirement. The power filtering associated with the Be can be replaced by the 
inclusion of additional carbon filtering.  

• Aggressive use of high pass power filters is fully warranted and the proposed 
stack  of  thin  carbon  filters  will  function  acceptably.  The  conceptual  design, 
however,  invokes  a  second  tunable  filter  system  upstream  of  the  Laue 
monochromator consisting of insertable filters. Given the high energy range of 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the beam line (i.e., 40‐100 keV) there is little benefit in a tunable white beam 
filter system yet such a system adds cost and performance risk. Specifically, the 
stability of the Laue crystal monochromator likely will be adversely influenced 
by  variable  power  loading.  Rather  than  run  the  risk  to  monochromator 
stability, project staff are advised to employ fixed power filters. 

 

 

 

Submicron Resolution X‐ray Spectroscopy Beamline 

Findings 

This project envisions a spectro microscopy facility operating in the hard x‐ray regime 
for advanced chemical analysis of solid state and biological systems. The conceptual 
design  presented  calls  for  two  beamlines  operating  independently  in  canted 
undulator geometry on a low‐beta straight section: 

• A  Kirkpatrick‐Baez  focusing  beamline  with  a  21 mm  period  undulator  for  a 
spot size of 100nm over an energy range of 4.65 to 23.2 keV. 

• A Zone Plate focusing beamline with a 22 mm period undulator for a spot size 
goal of 30nm and an energy range of 2 to 15 keV. 

The proposed energy  range covers a wide  range of absorption edges,  and  therefore 
promises to attract a broad user community. The resolution goals are very reasonable 
for the respective focusing technologies, and so propose a low technical risk. 

The Zone Plate branch is not presently in the budgetary scope of the project. Design 
considerations  are  made  in  the  sector  optics  and  hutch  layout  to  allow  for  the 
construction of this beamline in the future. 

 

Comments 

Currently  the  conceptual design  includes  two branch  lines: The KB branch which  is 
included  in  the  cost  estimate,  and  the  ZP  branch  which  could  be  added  for  an 
additional  cost  of  approximately  $  5  M.  The  construction  of  this  beamline  will 
therefore depend on  future available  funding. The presence of  the ZP branch  in  the 
design creates design consequences for the beamlines and sector layout: 

• A horizontally deflecting monochromator is used for the KB branch, raising the 
possibility of lower energy resolution due to the increased angular spread. 

• Shorter (1.5 m) undulators are used due to the canted geometry. 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• Floor space is reserved for a ZP‐instrument hutch, limiting the size of the KB‐
instrument hutch. 

In  addition,  it  is  noted  that  any  future  ZP  branch  line  may  benefit  significantly  by 
being placed on one of the high‐beta straight sections at NSLS‐II.  

Given  that  the dual branch design may  impact  the performance and available  space 
for the two programs, and that funding for completing the ZP branch is uncertain, we 
suggest exploring other approaches before proceeding with the detailed design. One 
alternate  approach  is  to  build  the  KB  branch  out  to  the  current  scope,  with  the 
possibility of a ZP branch in a future sector on a high‐beta straight section. This would 
afford  the most  flexibility,  and  allow  for  full‐length  undulators  and  perhaps  better‐
optimized optics for each branch line.  If  the single‐sector approach is determined to 
be  necessary,  a  single  beamline  approach,  with  ZP  and  KB  microscopes  together, 
could be implemented until the ZP branch can be completed. 

 

Recommendations 

Most of our recommendations, and any potential subsequent actions to be taken are 
related to the question surrounding the ZP branch line future construction. Therefore, 
a determination needs to be made if this branch line can be added to the scope of the 
current project,  or built with  some  future  funding. NSLS‐II  should  also  evaluate  the 
effect  of  relocating  either  the ZP branch or  the whole  sector  to  a high‐beta  straight 
section on the performance of the two beamlines. Depending upon the results of this 
evaluation, NSLS‐II  should  consider  separating  the  two beamlines,  or  relocating  the 
entire sector to a high‐beta straight section. 

If the ZP branch will not be built, NSLS‐II should reconsider the design changes that 
were made to the sector for it, which may result in cost reductions: 

• Horizontally deflecting monochromator on the KB branch 
• ZP branch hutch 

Finally, in considering budgetary scope reductions priority should be should be given 
to preserving flexibility and performance in the beamlines. Therefore we recommend 
any  scope  reductions  start with  the  instrumentation which may be added at  a  later 
date.  In  particular,  the WDS  and  tomography  programs  could  be  removed without 
major impact on the core mission of the sector. 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Charge Responses 
 

To address the specific charge questions related to the six project beamlines: 

The committee feels that the conceptual designs of the beamlines are consistent with 
the technical performance requirements for carrying out the scientific mission of the 
beamlines. XFD has produced a nice document called the XFD beamline Design Plan 
that clearly outlines the various phases of the project along with the requirements for 
the various stages. Based on the scale, the conceptual designs presented needs further 
refinement to meet the goals set by the XFD Beamline Design Plan. 

The current plan presented for all beamlines have huge cost over‐runs.  Hard choices 
have to be made to prioritize the tasks in the 6 beamlines to stay within the project 
baseline.    This  involves  de‐scoping  some  of  the  activities  in  the  beamlines  as 
mentioned  above  in  various  beamline  sections.    The  hard  choices  of  prioritization 
have  to  be  done  prior  to  proceeding  to  engineering  designs.    Once  the  engineering 
designs start and further cost escalation as beamline tasks are broken down in WBS 
levels is expected. 

The XFD management and the staff are fully aware of the technical, coat and schedule 
risk associated with the current state of the project.  The staff and management have 
plans to properly mitigate the various risks as was apparent from the presentations. 

NSLS‐II  has  developed  a  clear  plan  of  their  organization  and  the  various  lines  of 
responsibilities have been spelled out.  XFD has dramatically augmented their staffing 
and more hiring is still in progress.  This is reflected in some beamlines being already 
adequately  staffed while  other  beamlines  are  yet  to  be  staffed  properly  to  proceed 
with  the detailed designs.   The committee would highly recommend that during  the 
design phase XFD should plan on one full FTE per beamline for controls.  Typically the 
controls person with knowledge of beamline instrumentation will be a big benefit to 
the facility and will help the start of operations.   Hiring of beamline instrumentation 
physicist with knowledge of beamline optics  like monochromators  and mirrors will 
also be a major help during the procurement and commissioning phases.  The planned 
staffing of 6.5 FTE per beamline during start of operation is a good target. 

NSLS‐II has early on in the project developed an infrastructure of interfaces between 
the  various  divisions  in  the  NSLS‐II  structures.    Recently  the  hiring  of  a  machine 
physicist with specialization on  Insertion Devices  in  the experimental  facilities  is an 
excellent step, and it was clear during the presentations.   Care has to taken that any 
slippage in the ASD schedule does not perturb the XFD in their beamlines designs as 
the Engineering support is provided by the ASD. 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Appendix B  ‐ Charge to the Committee 
 

 

Charge to the Review Committee 
 
The objective of this Conceptual Design Review is to assess the status and adequacy of 
the design of  the  six beamlines  in  the NSLS‐II Experimental Facilities project  scope.  
The  Conceptual Design Report  for  each  of  the  six  beamlines  is  expected  to  provide 
sufficient depth and detail at the conceptual level such that the conceptual design can 
be  converted  to  a  design  appropriate  for  establishing  the  beamline  performance 
baseline. The specific elements of the charge are as follows: 
 
1. Does the conceptual design of each of the six beamlines adequately meet the 

technical performance requirements for carrying out the scientific mission of 
the beamline?  Is  the  conceptual design  sufficiently mature  to proceed with 
detailed design? 

 
2. Are  the  current  cost  and  schedule  adequate  to  support  engineering  design 

and construction of the six project beamlines?  
 
3. Are the risks (technical, cost, and schedule) of the selected design approach 

understood  and  are  appropriate  steps  being  taken  to manage  and mitigate 
these risks? 

 
4. Is the staffing sufficient and are the lines of responsibility clearly defined to 

ensure the successful engineering design and construction of the six project 
beamlines?   

 
5. Are  the  interfaces with  the Accelerator Systems and Conventional Facilities 

groups  being  adequately  managed  to  address  all  coordinated  efforts  and 
integrated design issues?  

 
A  review  report  is  requested  to  be  sent  to  the  NSLS‐II  Project  Director  by 
November 30, 2009. 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‐ Meeting 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NSLS-II Accelerator Systems Advisory Committee (ASAC)  
Report of the sixth meeting, October 22

 
and 23rd, 2009.  

 
 

 
Committee Members Present :  
 
G. Decker, APS,  
W. Decking, DESY  
D. Einfeld, ALBA  
P. Elleaume, ESRF, Chair  
J. Galayda, SLAC  
C. Steier, LBNL/ALS  
 
Members Absent :  
 
J.M. Filhol, SOLEIL  
R.P. Walker, DLS  
D. Rubin, Cornell  
 
 
Introduction  
 
The committee is pleased by the excellent quality of the technical work as well as the good quality of the 
presentations. The committee acknowledges that an enormous amount of thinking and progress has been 
made by the project in many technical areas.   
 
Here is the reply of the Committee to the charge. 
 
 
 
Review recent progress and near-term plans in Accelerator Systems in terms of technical, cost, and 
schedule performance  
 
The committee is pleased to see that most of the magnet contracts are finalized and good progress is made 
on the vacuum chamber. It takes note of the fact that the Linac contract will be the next priority followed 
by the Booster contract. The Booster contract is on the critical path and the committee is worried about 
the complexity of this contract in terms of the responsibilities shared between BNL and the contractor and 
the possible delays in both the negotiation and the execution of such a contract.  
In view of the documentation presented, the committee finds it difficult to make a clear statement on the 
cost but does not see any important problems on the horizon.  
The committee sees a strong maturity in many technical areas and is pleased by the efficient use of the 
ARRA money to speed up the completion of the building infrastructure. 
The committee recommends that the project keeps on watching the ratio of spending versus earned value, 
particularly in view of the recent negative trend.   The committee recognizes that the management is 
aware of this and has started appropriate action.  
 
Review the plans for beam position monitor systems and comment on the advisability of an in-
house development regarding technical performance, cost, and schedule  
 



The Beam Position Monitoring (BPM) for a synchrotron light source is probably one of (or) the most 
essential and delicate diagnostics. For the past four years, nearly all new projects world wide have 
selected the so called Libera Electronics manufactured by Instrumentation Technologies in Slovenia. The 
system performs reliably in many facilities and is mature . However, the Libera electronics is based on 
some out-of-date components selected 10 years ago and the company is reluctant to make it evolve at an 
acceptable cost for NSLS. The company also keeps aggressive intellectual property rights on the firmware 
which prevents future evolutions under customer initiative. Under these circumstances, the committee 
understands the desire of the project to develop in-house its own BPM electronics. The committee 
recognizes that an alternative to the Libera electronics can be developed but will need time and resources 
to achieve similar or better performance. It is the opinion of the committee that the project probably has  
the time to develop a new system if highly skilled and motivated people embark immediately on the 
project. It was reported that a project team has already started. The committee does not believe that a 
definitive choice between Libera and an in-house development can be made by December 2009. The 
committee recommends the development of a fully detailed specification and the establishment of a 
schedule with clearly defined milestones including testing on an appropriate, operational electron storage 
ring. The committee recommends to get advice and involvement of a few  world experts having extensive 
experience with digital based beam position electronics or similar FPGA applications.  Concerning the 
BPM buttons, the committee recommends that calculations of the high frequency RF power deposited in 
the button geometry should be performed using electromagnetic codes as GDFIDL, to have an accurate 
estimate of the heating of the button.  
 
 
 Review the overall machine protection system and the integration of personal protection 
system, beam containment and top-off safety measures  
 
The committee is pleased to see the present status of development of the Personal Protection System 
(PPS) as well as the thinking already taking place concerrning a Beam Containment System (BCS). On 
many existing facilities, a BCS had to be implemented on the fly after completion of the facility. NSLS II 
has a unique opportunity to integrate it from the early stage of the project. We also note that much effort 
is still needed in this direction.  
The recommendation of the committee is to keep the BCS as flexible and as simple as possible and 
functionally independent of the PPS. As reported during the presentation, the committee takes note of the 
reported high dose predicted under abnormal conditions at various places along the accelerator complex. 
These predicted losses must be considered as worst cases as they assume a point-like beam dump. Due to 
the limited shielding thickness, the issue is particularly severe outside the booster tunnel in case of an 
obstacle in the electron beam path close to full energy. The committee recommends to establish a detailed 
and clear commissioning plan of the injector systems taking into account that trial and error tuning 
techniques  like they have often been employed in the past in a number of facilties might not be consistent 
with ALARA principles given the relatively thin booster shielding. Instead deterministic tuning 
techniques making full use of all available beam diagnostics should be developed in advance. Emphasis 
should be placed on educating the commissioning and future operations crew to the radiological 
protection issues.  
The initial top-off safety studies make good use of strategies and methods developed at other 3rd 
generation light sources. Good progress is visible, however, the simulation needs to be refined with 
denser phase space and a finer simultaneous scan of all magnet parameters. The committee feels very 
strongly that the case of a magnet mis-setting cannot be considered as a low probability event. Initial 
thoughts  
concerning a top-off interlock system as part of the PPS system were also shown. They look adequate but 
need significant further elaboration. Particularly the time response requirements need to be clarified soon, 
since they might have significant impact on the layout of the top-off part of the PPS systems. 
 



 
 Comment on the Injection systems including the plan for the pulsed magnet facility and the 
procurement strategy for the booster  
 
The committee welcomes the pulsed magnet facility. The committee is worried about the potential 
incompatibility between the pulsed magnet facility and low-noise magnetic measurement (dipoles, 
quadrupoles, insertion devices) which are planned in the same building.  
The committee believes that the procurement strategy for the booster is reasonable but since we did not 
receive the details on the final split of responsibility between the project and the contractor we cannot 
make a more precise statement.  
 
 
 Review and comment on the NSLS-II power supply systems  
 
The committee is very impressed by the technical design and the progress made for the power supply 
system. The strategy appears effective in terms of cost, maintainability and integration into the facility. 
The committee is unsure whether a 10 kHz update rate of the digital setpoint for the ramped booster 
power supplies is sufficient to correctly tune the booster at injection. The committee is pleased that the 
project team focuses on designing power supplies with a few ppm of current stability  
 
 
 Review the plans for production, assembly, and installation of accelerator systems  

 

At this stage of the project, the installation schedule has been thought through and adequate consideration 
has been given to the installation.  18 months for girder preparation and installation in the ring tunnel 
looks adequate.  

  
 Review the plans for start-up, test, and commissioning of accelerator systems  
 
The project is aware of the list of requirements to be fulfilled before the start of commissioning. No plan 
was presented for testing and commissioning so the committee cannot comment.  
 
 
 
 
 
 
 
In addition to the response to the charge, the committee would like to make the following remarks 
concerning topics which were the subject of dedicated presentations: 
 
 
Accelerator Systems Status  
 
The Committee is worried about the importance of the technical modifications required for the RF vessel 
(needed to satisfy the new regulations) of the superconducting cavity. The committee is pleased to see 
that the project is collaborating with the SRRC (Taiwan) project which needs similar superconducting 
cavities and wonders if such collaboration could be extended to the Pohang Light Source who is also 
about to purchase superconducting cavities.  



 
Progress on Injection Systems  
 
The project appears to be well aware of the difficulties. The committee supports the proposed design of 
component to be compatible with a potential later upgrade for 2 Hz operation of the booster. The 
committee also strongly supports the proposed stacking option in the booster. More simulation effort 
should be carried out to further develop this option. The committee is disappointed to see that the pulsed 
sextupole approach for injection has been discontinued for a number of technical reasons. The committee 
agrees that the classical 4 kicker bump plus septum magnet is very mature and minimizes the risk but will 
probably not allow optimal stability of the stored beam during top-off. The committee recommends to 
keep the option of pulsed sextupole opene as a future upgrade path that would minimize the stored beam 
orbit distortion during top-off and continue the studies to resolve the technical issues at a lower level. 
 
 
Insertion Devices  
The committee takes note of a challenging development program of Insertion Devices (IDs). The 
committee recalls that the main design parameters (pole and magnet width, gap, period, magnetic design) 
of all IDs should be checked (and if necessary modified) through tracking studies including a realistic 
storage ring lattice by means of the kick map method. Concerning the multipole specifications of the IDs 
and damping wigglers, the committee recommends clarification of the transverse aperture over which 
they must be fulfilled as well as the magnetic gap range.   It is important that the specifications (and 
therefore ultimately the performance)  are not compromised due to schedule pressure. However, on the 
other hand, all specifications need to be clearly explained by accelerator physics requirements and 
pertinent simulations, since unnecessarily tight specifications can have substantial negative cost and 
schedule impact. Variable gap wigglers of similar field and period have been installed at the ALS and 
SPEAR in recent years and the specification documents for those newest devices could  be used as 
guidance. 
The committee recognizes the need of purchasing insertion devices from external vendors. The committee 
also recalls that the ID development effort will continue over many years and that it is important that the 
project develops the relevant technical expertise which is best realized by manufacturing, assembling and 
shimming some IDs in-house. In this respect, one must keep in mind that the time needed to develop the 
first in-vacuum undulator in house may be longer than the one needed by an experienced vendor. In this 
respect the committee is pleased to see the progress in the establishment of an ID magnetic measuring 
laboratory. 
 
Beamline Front‐‐‐‐End Systems  
 
The issues are well understood and the proposed design of front-end components benefits from the 
experience developed at APS and elsewhere concerning high power front-ends. Efficient and simple 
designs of slits, photon shutters, and safety shutters have been proposed. The level of electron beam 
position interlock needed to protect the vacuum chamber in case of mis-steering must be revisited and 
clearly established. The committee is concerned about the difficulty to operate a machine reliably with the 
currently proposed interlock threshold of 0.5 mm. It should be checked to be consistent with the possible 
beam perturbations expected during top-off operation.  Interlocking on both position and angle might be 
necessary.  
The design of the front-end components and their control system must be made in order to avoid as much 
as possible having to dump the beam in the storage ring in case of failure of one front-end component. 
The committee recalled that an effective passive protection possible to avoid sending the electron beam 
inside a beamline hutch during top-off is to implement a permanent magnet steerer in the beamline front-
end. The committee recommends to keep this option open by reserving the necessary space in the 
beamline front-end until the full studies of top-off safety are  completed.  



 
 
 
 
 
At  future meetings,  the committee would like to hear presentations on :  
 

- Studies of the lattice with non-zero chromaticity 
- Update on the EPU shimming 
- progress on PPS ,BCS, and Top-off safety studies as well as interlocks 
- High Level Applications  
- Fast orbit feedback 

 
 
 
The committee  recommends  the establishment of a document summarizing the  main parameters of all 
accelerator components (lattice parameters, magnet and power supply, timing, vacuum chamber cross-
section, …  ) including linac, transfer lines, booster and storage ring. The document should also be 
distributed to ASAC. Such a document has been compiled and was made available in other recent 
projects. 
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