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MOLECULAR FOUNDRY

ACQUISITION EXECUTION PLAN

I.
Acquisition Background and Objectives

Statement of Need
The mission of the DOE Office of Science (SC) is “To advance basic research and the instruments of science that are the foundations for DOE’s applied missions, a base for U.S. technology innovation, and a source for remarkable insights into our physical and biological world and the nature of matter and energy.”  The Molecular Foundry, a Nanoscale Science Research Center (NSRC), provides a unique opportunity for a major advance in carrying out that mission.

Nanotechnology is the creation and use of materials, devices, and systems through the control of matter at the nanometer-length scale.  It will fundamentally change the way materials and devices will be produced in the future.

Nanoscale Science Research Centers were recommended by the NSTC Interagency Working Group on Nanoscale Science, Engineering and Technology (IWGN) as part of DOE’s contribution to the National Nanotechnology Initiative (NNI).  The NNI proposed significant increases in this Nation’s investment in nanotechnology in order to ensure a competitive position in this rapidly developing field of science and technology.  Europe and Japan are already heavily committed to this field of research, which promises to revolutionize technology in the 21st Century.  The NSRCs will provide unique scientific and engineering capabilities not available in any of the parallel programs sponsored by other Government agencies.  The Centers will become the cornerstone of the Nation’s nanotechnology revolution, covering the full spectrum of nanomaterials and providing an invaluable resource for universities and industry.

In FY 2001, SC’s Office of Basic Energy Sciences (OBES) solicited proposals from the national laboratories for establishing NSRCs.  Following the completion of a competitive scientific peer review process, three of five proposals submitted were selected (including The Molecular Foundry) for further development.  In June 2001, Critical Decision (CD) 0 was approved for all three chosen NSRCs to begin Conceptual Design; these facilities will complement each other to provide DOE’s contribution to the NNI.  There have been no significant changes to The Molecular Foundry’s scientific mission since that time, and the cost estimate has remained within the range approved at CD-0.
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The Molecular Foundry will house six facilities: nanofabrication, inorganic nanostructures, organic, polymer/biopolymer synthesis, biological nanostructures, theory, and imaging and manipulation equipped with state-of-the-art instruments and staffed by full time, dedicated staff scientists and technicians.  They will function as user facilities, available to scientists from universities, industry and government laboratories whose research proposals have been peer reviewed by a Proposal Study Panel.  This combination of advanced equipment, collaborative staff, and breadth across disciplines will allow users to explore the frontiers of nanoscience.  They will come to the Foundry with their good ideas, and use Foundry facilities to make, characterize and model materials that they can use to execute those ideas.

By functioning as a “portal” to Berkeley Lab's established major user facilities, the Molecular Foundry will leverage existing nanoscience research capabilities at the Advanced Light Source, National Center for Electron Microscopy, and National Energy Research Scientific Computing Center. The research program will, as an additional benefit, provide significant educational and training opportunities for students and postdoctoral fellows as the “first generation” of “nanoscientists.”  

 The Molecular Foundry's laboratories will be designed and constructed to facilitate collocation of research activities in a wide variety of fields as required for progress in this new area of science. It will support a broad research effort focusing on the conjunction of “hard” (nanocrystals, tubes, and lithographically patterned structures) as well as “soft” nanometer-sized materials (polymers, dendrimers, DNA, proteins and whole cells) and the design, fabrication, and study of multi-component, complex, functional assemblies of them.

Applicable Conditions
This facility is needed in a timely manner to support emerging nanoscale research.  Standard design and construction methods will be used to provide economical results.  There are no significant requirements for compatibility with existing systems or unusual cost, schedule, and performance constraints associated with this project.

Cost

The scope of this project includes design and construction of the Molecular Foundry building, and procurement and installation of an initial set of specialized scientific equipment needed to support research activities.  There will be state-of-the-art clean rooms as well as general laboratories for sample preparation, fabrication, and analysis.
As proposed in the FY 2004 Construction Project Data Sheet, this project has a preliminary Total Estimated Cost (TEC) of $83.7 million and a preliminary Total Project Cost (TPC) of $85.0 million.  The major elements of the TEC based on conceptual design are $4.7 million for design, about $43.3 million for construction, $15.3 million for technical equipment, $15.3 million for contingency, and $5.1 million for management, inspection, design and construction support.  

The $1.3 million of Other Project Costs is comprised of $920,000 for conceptual design and National Environmental Policy Act (NEPA) documentation, and $380,000 for pre-operations costs.  

For this stage of the project, there is reasonable confidence in these preliminary estimates because they were developed using a bottoms-up approach as part of the conceptual design process.  The construction cost estimate is based on conceptual bills-of-materials prepared in each discipline.  Labor and material pricing is based on actual experience for construction in the San Francisco Bay Area, vendor quotes, LBNL in-house experience, R.S. Means and other recognized sources.  The estimate for special equipment is summarized in Attachment 1.  This preliminary list will be further developed following a series of workshops to be conducted with the scientific user community.  
Life-cycle cost – Although the total life-cycle cost has yet to be determined, it is possible to identify the components.  The estimated life expectancy of the building is 40 years, while the operating lifetime for each piece of equipment in the building will vary and be determined at the time of purchase.  The FY 2004 Project Data Sheet contains an Annual Facility Operating Cost estimate of $24 million (in FY 2006 dollars; exclusive of costs associated with the various research programs [Research equipment and research staff]). It is anticipated that additional scientific equipment will be procured during this 40-year period.  Lastly, there are no radiation concerns or unusual decontamination requirements/costs associated with LBNL activities; that is, there is no decontamination and decommissioning in the scope of this project.  

Design-to-cost –The Architect-Engineer (A/E) firm will be required to design a building of around 85,000 gross square feet (GSF) to meet a target construction cost of about $43.3 million.  Standard FAR Clauses requiring “Design Within Funding Limitations” and “Responsibility of the A/E” will be included in the A/E subcontract to limit construction costs.

Application of Should Cost Analysis - Although this effort does not have a single procurement with a detailed, special form of cost analysis as identified in Federal Acquisition Regulation 15.407-4, an extensive amount of should cost methodology was employed in preparing the TEC.  The TEC breaks out the estimated program costs for the design, construction and equipment budgets, and each individual procurement will use some form of price or cost analysis to compare with the TEC estimates for validation.  As a result, the TEC will serve as the should-cost benchmarks as this project evolves.  Cost estimates in the design, construction, and equipment are based on budgetary quotations from vendors or actual experiences from recent construction and supply contracts.

Capability

The Molecular Foundry will be a six-level structure of about 80,000 GSF with an adjacent 5,000 GSF Utility Center.  There will be office space for staff and visitors immediately adjacent to “wet” and “dry” materials synthesis and characterization laboratories.  The specialized scientific equipment will provide capabilities for design, synthesis, characterization, shared properties measurement, and fabrication of nanoscale materials and assemblies.

Delivery Requirements

The Molecular Foundry project is scheduled for completion in December 2006.  The facility design should be complete in November 2003.  The Construction Manager/General Contractor (CM/GC) will obtain competitive bids for subcontract construction packages with awards anticipated in February 2004.  Incremental funding will be used to support the construction award with about $24.4 million in FY 2004 and the balance to be funded in FY 2005.  Major equipment procurements will start in FY 2005 and continue into FY 2006, with installation activities being accomplished by vendors supplying the equipment.  

The following list is a schedule of key milestone dates for the Molecular Foundry.
Schedule




Start

Finish
Title I & II Design



Jul 02

Nov 03

DOE CD-2 Approval



May 03
May 03

DOE CD-3 Approval



Jan 04

Jan 04
General Building Construction 

Feb 04

Feb 06
Procure Technical Equipment


Nov 04

Nov 06

Install and Startup Equipment   

Feb 06

Dec 06

DOE CD-4a Approval



Feb 06

Feb 06

DOE CD-4b Approval


Dec 06

Dec 06


Trade-offs
Certain trade-offs were analyzed in arriving at the acquisition strategy described in this plan.  At the most fundamental level, it is considered it to be more efficient to rely on the management and operating contractor, LBNL, to function as prime contractor for the Molecular Foundry project instead of having DOE serve in that role.  Laboratory construction projects are within the scope of the University of California’s contract, and the Laboratory has traditionally managed construction projects in its management and operations role for the Facility.  The Laboratory maintains a staff of project managers, architects and engineers, and procurement specialists for the purpose of awarding and managing architect/engineer and construction subcontracts.  New buildings constructed on the Laboratory site are subject to University of California review and approval because the Laboratory land is owned by the University.
The Laboratory proposes to contract for design services by means of a traditional A/E subcontract and to contract for construction of the facility by means of a CM/GC delivery method as described in more detail below.  The project will benefit substantially from the employment of professional construction management services commencing at the detailed design phase of the project.  A qualified construction management firm will provide the project with the latest construction management techniques and the degree of construction expertise inherent in an organization that performs complex construction projects on an ongoing basis as a core competency.  Under the CM/GC strategy, the Construction Manager will (if the Laboratory is satisfied with services received) become the General Contractor during the construction phase of the project.  This strategy has advantages over the use of construction management consulting services in that it avoids an additional layer in the construction delivery chain and ensures that the construction manager has a stake in, and accountability for, the outcomes associated with pre-construction services.  Additional advantages of the CM/GC delivery method are explained below.

Lastly, LBNL is best suited to select (with scientific user input) and procure the technical equipment, rather than assigning that responsibility to the Construction Manager.

Risk


The risks associated with this project and acquisition strategy are judged to be reasonably low and acceptable.  In a technical sense, the design and construction of the building are straightforward.  The specialized equipment is readily available from commercial vendors.  LBNL has a DOE-approved procurement system with established processes for handling A/E selection and equipment procurements.  

Although the CM/GC delivery method is new to LBNL, it is an established model at the University of California Office of the President (UCOP) and UCOP staff members with considerable expertise in deployment of this method are in close proximity to LBNL and have agreed to assist the Laboratory in execution of this project.  The University has used this model on more than 20 construction projects including, most recently: the 150,000 GSF CITRIS-Davis/Cory Laboratory at UC Berkeley; a 211,000 GSF Genome and Biomedical Sciences Laboratory at UC Davis; a 340,000 GSF hospital addition at the UC Davis Medical Center; a 150,000 GSF Engineering Building at UC Santa Cruz; and a 150,000 GSF laboratory at the UCSF Medical Center.

Selection of a highly qualified CM/GC through best value source selection will assure development of the most efficient and cost-effective design from a construction perspective.  The CM/GC will also provide expertise in the preparation of subcontract packages and selection of trade subcontracts.  Although there is some risk that the CM/GC delivery may result in a higher first cost than would be experienced under a Design-Bid-Build method, the design enhancement, reduction of contractor initiated change orders and claims, and higher quality of construction will result in a lower total cost at project completion.  Additionally, under the contracting strategy to be deployed for this project, LBNL will have the option to revert to a traditional competitive environment rather than exercising an option to authorize the CM/GC to proceed with construction, if for any reason LBNL is unhappy with the subcontract bids obtained by the CM/GC.
Acquisition Streamlining
This program has not been designated as specifically subject to acquisition streamlining.  The Laboratory conducts all procurements in accordance with an approved purchasing system.   The Laboratory will conduct a site-walk and pre-proposal conference for all prospective CM/GC subcontractors and will use established procedures for obtaining, answering and distributing questions and clarification requests received in the solicitation process.

II.
Plan of Action
Sources

Procurements for the Molecular Foundry fall into the following categories:

Architect/Engineer Design Services

Professional Construction Management Services

Construction

Equipment

LBNL conducted a selection process for an Architect/Engineer firm for this project following CD-0 approval in June 2001.  The selection process was conducted in accordance with the Laboratory’s Standard Practice for A/E selection and was completed in mid-January 2002 to allow the selected A/E to produce the Foundry CDR during the second quarter of FY 2002. SmithGroup was selected on the basis of their qualifications to provide Title I, II, and III services for this project.  A subcontract for these services will be negotiated after receipt of DOE approval (CD-1).  LBNL expects no problems in negotiating a satisfactory subcontract with SmithGroup.  SmithGroup is a large business.  A subcontracting plan will be negotiated as a part of SmithGroup’s subcontract.
The Laboratory intends to acquire professional construction management services and a general contractor for construction of the building by means of a CM/GC delivery method based on the University of California’s CM@Risk model.  The Construction Manager/General Contractor will be selected by means of a competitive Request for Proposals.  Proposals will be requested from qualified suppliers identified through market research.  A number of firms have already been identified from those who have competed for and performed University of California and DOE Laboratory projects in the past.  It is highly unlikely that a small business will be the successful offeror for this requirement since the dollar value of the project exceeds the small business size standard for the work.  A subcontracting plan will be negotiated as part of the CM/GC subcontract.

Equipment will be procured from a variety of sources, depending on the item.  

Competition

Architect/Engineer Services

SmithGroup was selected in accordance with the University’s Standard Practices for selection of A/E firms.  The requirement was publicly announced and a selection committee appointed for that purpose evaluated SF 244/245 submittals.  The University of California Office of the President has approved the selection.
Construction Management/General Contractor

A CM/GC will be selected by means of a competitive Request for Proposals.  The Laboratory intends to employ a best value source selection procedure to balance cost and such other factors as safety management, key personnel and past performance.  The resulting subcontract will be an Award Fee Fixed Price type as described in more detail below.  The CM/GC will be required to obtain competitive fixed price bids for lower tier construction subcontract packages.

Equipment

Equipment will be acquired competitively except for items available only from a sole source. It is estimated that approximately 80% of the equipment items will be acquired competitively.
Source Selection Procedures

Proposals will be requested from eligible firms to provide CM/GC services.   Offerors will provide a fixed price to cover the following:

Pre-construction services as defined by the Laboratory at a fixed price determined by the Laboratory.  (Phase I)
General Conditions, Overhead and Profit to be added to pricing obtained for subcontract packages competitively bid out by the General Contractor.  (Phase II)
Selection will be based on a best value evaluation taking into consideration the fixed price as well as the firm’s experience, past performance, the quality of key personnel to be assigned to the project and the firm’s safety record and safety management program.

The CM/GC will select subcontractors for fixed price construction packages through competition.

Contracting Considerations

The CM/GC selection will coincide with commencement of Title II design services so that the construction manager can begin working with the A/E and the Laboratory to assure constructability and efficient economic design.  The CM/GC will prepare lower tier subcontract packages based on the final design and will solicit competitive bids for those packages under competitive conditions specified by the Laboratory.  If bids received by the CM/GC are consistent with the project budget constraints, and assuming the Laboratory otherwise wishes to maintain the relationship with the CM/GC, the Laboratory will exercise an option to authorize the CM/GC to construct the project at a fixed price determined by the results of the bid packages.

This delivery model provides the following advantages:
· The firm providing construction management services has a clear stake in the final outcome.

· Duplication of effort by the construction management firm and the general contractor for such functions as scheduling and estimating can be avoided.

· The Laboratory has the opportunity to oversee decisions regarding sources sought and selection of subcontractors, thus enhancing the ability to maximize opportunities for small, small disadvantaged, HUBzone businesses, etc., and to assure that safety management is adequately considered in qualifying subcontractors.

· Based on the University’s experience with this model, higher caliber construction firms are more likely to participate than if a conventional fixed price design-bid-build delivery method were used.

· The model allows the eventual general contractor to participate in design decisions early on, thus reducing the number of requests for information and changes during construction and the risk of claims at project completion.

· The model promotes a partnership among the A/E firm, the CM/GC and the Laboratory, which reduces the risk of claims and disputes and enhances clear lines of communication.

Overall, the CM/GC delivery method can be expected to result in the most efficient, cost-effective design and the lowest overall project cost combined with a high degree of quality assurance and safety management.
The Laboratory intends to incorporate an award fee plan in the CM/GC’s subcontract that will provide incentives for safe performance.

Value engineering will be performed during the Title I design phase of the project.  The CM/GC will be managed during the Phase II construction phase using earned value management.

Budgeting and Funding

The line item funding profile based on conceptual design and contained in the FY 2004 Molecular Foundry Project Data Sheet is as follows:

Project Engineering and Design
Budget Authority ($ in Millions)
FY 2002




$  0.5

FY 2003




$  6.8

Construction

FY 2004




$35.0

FY 2005




$32.0

FY 2006




$  9.4
Total Estimated Cost



$83.7

In addition, there is $920,000 of Operating Expense funding budgeted during FY 2001 and 2002 to support the LBNL pre-conceptual and conceptual design and environmental analysis, and $380,000 during FY 2006 to support pre-operational costs.  The $15.3 million of contingency in the TEC is distributed between Project Engineering and Design ($ 1.5 million), and Construction ($13.8 million).

Product Description
The conventional facility portion of the project will consist of designing and constructing a 6-story building and an adjacent utility center building, together totaling approximately 85,000 GSF.  This facility will provide labs, offices, clean rooms, and equipment to perform the research described in the Statement of Need section.  Specifications and drawings will be developed by the A/E based on performance specifications provided by the Laboratory.  The construction of the facility will be based on the detailed design specifications developed by the A/E.

As for the technical equipment, Attachment 1 summarizes the equipment items to be procured and the anticipated costs.  This preliminary list is expected to evolve as planning for the Molecular Foundry scientific program continues with its future users at universities and in industry.  Equipment items are largely commercial off-the-shelf type items, although some modification will be necessary to meet specialized research needs.

Priorities, Allocations, and Allotments
There are no unique priorities, allocations or allotments associated with procuring the Molecular Foundry.

Contractor vs. Government Performance 

All work associated with the Molecular Foundry will be performed by contractor personnel.  LBNL will award all contracts to commercial firms, some of which will subcontract to additional commercial firms.  There does not appear to be any advantage in DOE directly handling the Molecular Foundry procurements, including design and construction.

Inherently Governmental Functions 

There are no inherently governmental functions associated with the Molecular Foundry.  Neither design, construction, equipment purchases, nor nanoscale materials research activities are inherently governmental functions.

Management Information Requirements 

Contractors for construction will be required to use earned value reporting, track and report costs by Work Breakdown Structure, and provide progress schedules to measure performance.  Molecular Foundry senior management will also be required to comply with the Contractor Requirement section of DOE Order 413.3 Program and Project Management for the Acquisition of Capital Assets, at the frequency and intervals required by the order and the Federal Project Manager.  Also, Project Assessment and Reporting System (PARS) requirements will be met.
Make or Buy 

LBNL will buy all aspects of the Molecular Foundry building structure design, construction and equipment under its M&O contract with DOE.  LBNL does not have the resources or capability to self-perform design, construction, and initial fabrication of equipment for the Molecular Foundry.  LBNL will customize some equipment items in house after delivery.  LBNL engineering staff has unique expertise in the modifications required to adapt this equipment for its required use in the facility.

Test and Evaluation 

Standard construction acceptance processes will be used for any test and evaluation considerations for Molecular Foundry conventional facilities.  Criteria that follow established industry practices will be developed for acceptance testing of all special equipment and clean room installations.

Logistic Considerations 
Unique logistical considerations are not currently foreseen for the Molecular Foundry.  Delivery of highly technical, one-of-a-kind scientific equipment near the end of the project will require close scrutiny to ensure operational considerations are met.  Unique scientific equipment will not be installed before beneficial occupancy.

Government-Furnished Property 

Use of Government Furnished Property is not foreseen for this project.

Government-Furnished Information 

The Molecular Foundry Systems Requirements Document and Conceptual Design Report will be provided to the A/E and to the CM/GC to ensure that requirements for the Molecular Foundry facility are clearly understood.  This information contains the desired design estimates and construction cost objectives for the Molecular Foundry, as well as the estimated amounts budgeted for equipment.

Environmental and Energy Conservation Objectives

All work done on the Molecular Foundry will be in accordance with applicable Federal, state and local guidelines for environmental objectives.  An assessment of environmental issues has been completed for the Molecular Foundry project.  In addition, sampling of subsurface conditions determined that no contaminations were present. Based on preliminary analysis information presented by the LBNL, the DOE Oakland Operations Office (OAK) NEPA compliance officer has recommended an Environmental Assessment (EA) as the appropriate level of NEPA review.  OAK's Manager has concurred with this recommendation and has requested the Director of the Berkeley Site Office to proceed with an EA.  The Federal Project Manager has been selected as the NEPA Document Manager for this project.  In addition, an Initial Study will be prepared to satisfy the requirements of CEQA (California Environmental Quality Act), of which the University of California will be the lead agency.
The facility will be designed and constructed to meet energy conservation performance standards.  The analysis methods to be employed during Titles I and II design phases of the facility shall comply with California Title 24 and 10 Code of Federal Regulations (CFR), Part 435 Interim Rule.  The A/E firm will implement the specific requirements stipulated by these documents.  The basic building design shall include the following components: an Energy Monitoring and Control System, Metering, and energy-efficient Lighting, HVAC, Water Heating, and Power Distribution Systems.
Sustainable building design principles will be applied to the siting, design, and construction of the Molecular Foundry.  Additionally, standard practices, including the use of recycled material, the purchase of energy-efficient and water-efficient equipment, and substitution of less hazardous input materials, will be utilized.  Project waste disposal and recycling requirements will be incorporated in construction subcontracts as applicable.

Security Considerations

Normal security requirements will exist for Molecular Foundry activity, and access to and from the job site will be controlled by construction access passes.  None of the work at LBNL is classified.

Safety Requirements and Considerations

LBNL is committed to performing work safely, ensuring the protection of Laboratory and contractor personnel, the public, and the environment.  To help meet these commitments, the Laboratory has developed and implemented an integrated laboratory management system, of which Integrated Safety Management (ISM) is a key element.  There are no extraordinary safety requirements and considerations for the Molecular Foundry project beyond those normally anticipated for typical civil construction activities.
Contract Administration

Surveillance of the Molecular Foundry work will be done at three basic levels.  

First, the Federal Project Manager will monitor and evaluate LBNL project performance against technical, cost, and schedule baselines through monthly project coordination meetings, quarterly performance project reviews, and in-depth reviews.  Environment, safety and health performance will also be monitored by conducting periodic field observations, using subject matter experts as necessary.  

Second, LBNL has overall project management responsibility, including monitoring the CM/GC contractor to ensure that design and construction work is proceeding as planned and providing procurement support, construction support services, and utility tie-ins.  Likewise, LBNL will award and administer equipment contracts to ensure the timely and cost effective delivery of systems to enable full Molecular Foundry research operations at the end of 2006. 

Lastly, the CM/GC contractor will have their monitoring systems in place to evaluate the progress on construction contracts.

Other Considerations

There are no other significant considerations associated with the Molecular Foundry work.
Milestones for the Acquisition Cycle

Milestones were previously identified in “Delivery Requirements.”
Integrated Project Team

The following key members of the Integrated Project Team participated in the development of this plan.

Jim Krupnick - Molecular Foundry Project Director, LBNL
Joe Harkins - Molecular Foundry Facilities Project Manager, LBNL
Sarah Eary - Subcontract Administrator, LBNL
Barry Savnik – Molecular Foundry Federal Project Manager, DOE Berkeley Site Office
Jeff Hoy – Molecular Foundry Program Manager, DOE/OBES
Details regarding the Integrated Project Team and LBNL and DOE support functions for this project can be found in the Project Execution Plan.

CONCURRENCES:
___________________________________________
Date:_________________

Maria Robles

DOE Oakland Operations Office Contracting Officer

____________________________________________
Date:_________________

Barry Savnik

Molecular Foundry Federal Project Manager

____________________________________________
Date:_________________

Richard Nolan

Director, Berkeley Site Office


____________________________________________
Date:_________________

Jeffrey C. Hoy

Molecular Foundry Program Manager


____________________________________________
Date:_________________

Patricia M. Dehmer

Associate Director for Basic Energy Sciences


____________________________________________
Date:_________________

Raymond L. Orbach
Director, Office of Science


____________________________________________
Date:_________________

James A. Rispoli

Acting Director ME-90 / for

Office of Management, Budget and Evaluation



APPROVED:

____________________________________________
Date:_________________

Robert G. Card

Under Secretary for Energy, Science and Environment
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Attachment 1

Preliminary Technical Equipment List

Description
Estimated Cost ($M)
Inorganic Nanostructures
2.2

Organic, Polymer/Biopolymer Synthesis
1.8

Biological Nanostructures
1.0

Nanofabrication
6.7

Imaging and Manipulation
3.0

Computing System/Network
0.6


TOTAL
$15.3
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