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Oak Ridge National Laboratory

Facilities Revitalization Project

The Oak Ridge National Laboratory (ORNL) is operated by UT-Battelle, LLC, a 50/50 partnership between the University of Tennessee and Battelle.  The Department of Energy (DOE) recognized the need to address facility modernization expeditiously and cost effectively and included such expectations as part of the ORNL M&O contractor selection process completed in April 2000.  Battelle’s experience with third party financing at PNNL and its private R&D operations in Columbus, Ohio, was an impetus for the third party financing and infrastructure improvement strategy.  The UT-Battelle Facilities Revitalization Project involves the transfer of public lands to the Private Sector and construction of five major research buildings over a three to five year period.  In addition, it has a portfolio of funding from the State of Tennessee, the Private Sector, the Department of Energy, and other energy savings contracts.

1.  Laboratory/Site Description

The Oak Ridge National Laboratory (ORNL) is the nation’s largest and most diverse energy research and development (R&D) institution.  It is a DOE multiprogram laboratory supported primarily by DOE Office of Science (DOE-SC) research programs, but with other significant sponsors from the Department of Defense, the National Aeronautics and Space Administration, the Environmental Protection Agency, the National Science Foundation, and the Nuclear Regulatory Commission.  To accomplish this mission of scientific research, the ORNL staff is dependent upon the availability of a wide variety of buildings and equipment, including specialized experimental laboratories, user facilities, hot cells and nuclear reactors, and a large complement of office space and associated utility systems.  ORNL’s physical facilities are, however, quite old, and many have reached the end of their safe operating life.  The poor condition of facilities is a key environmental, safety, and health (ES&H) concern; adds considerably to overhead costs in terms of energy consumption, increased maintenance costs, and research inefficiencies; and reduces our ability to attract and retain world-class scientific talent.  Revitalization of the ORNL campus is a key initiative of the ORNL prime contractor, UT-Battelle, LLC, and this white paper summaries UT-Battelle’s approach to utilizing alternative financing approaches for upgrading the scientific resources and supporting infrastructure of the Laboratory.

The main ORNL site encompasses facilities in primarily two valleys concentrated on approximately 4,250 acres of land.  ORNL facilities are also located on other parts of the more than 21,000 acres of the Oak Ridge Reservation for which ORNL is responsible, including some at the nearby Y-12 Plant and field research areas.  Within those areas, ORNL staff occupies approximately 4.5 million gross square feet of building space.  The majority of these buildings were constructed during and immediately after World War II, with some 80% of the space exceeding 30 years of age, and nearly 54% being over 40 years old.  Limited DOE budgets have allowed the physical condition and adequacy of that space to decline over the years, such that, at present, only 21% of the occupied space is deemed adequate under DOE criteria.  The continued installation of sophisticated and expensive research equipment in such deteriorating physical facilities is compromising ORNL’s standing as a world-class research institution.  Similarly, the plant infrastructure serving the majority of ORNL’s buildings also requires upgrading, as much of the piping, wiring, HVAC, fire safety, and connecting road systems were installed in the 1950s and have not been replaced or significantly upgraded.  Much of this infrastructure does not meet current codes, or the evolving environmental, safety, health, and quality requirements, and needs replacement as the rest of the ORNL campus revitalization is conducted.

As the landlord for ORNL, the Department of Energy is primarily responsible to fund core infrastructure and major scientific machines.  For example, DOE has committed over $1.7 billion to build new facilities at Oak Ridge, including the $1.4 billion Spallation Neutron Source and the $65 million Nanophase Materials Science Center.  The second element of UT-Battelle’s plan involves the State of Tennessee.  The State is investing $54 million at ORNL, including $26 million for four new facilities (joint research institutes) to be used by universities and private companies who come to Oak Ridge to work and collaborate with ORNL.   Finally, UT-Battelle has orchestrated third party financing (private placement bond offering) in conjunction with a developer to construct three commercial laboratory and office space buildings.
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2.  Alternative Financing Experience

As demonstrated at PNNL, UT-Battelle has significant experience in bringing alternate financing approaches to bear in solving scientific and infrastructure facilities need at aging DOE laboratories.  That experience has formed the basis for the excellent progress made to date at ORNL in applying these approaches financing to immediate facility development requirements.  The areas where alternative financing approaches are currently underway include (1) Private Sector funded laboratory and office space construction, (2) State of Tennessee construction of two new joint institutes, (3) planning for use of the Energy Savings Performance Contract (ESPC) process for infrastructure upgrades, and (4) evaluation of Utility Energy Service Contracting (UESC) for electrical substation replacement.  Brief descriptions of each of these projects are provided as follows:

A. Private Sector Facilities
Private Sector financing has been utilized to construct a three building lab and office complex (approximately 350,000 sf) consisting of a Computational Sciences Building, Engineering Technology Facility, and Research Office Building.  The complex will provide over 40,000 sf of raised floor super-computer space, over 45 state-of-the-art specialized science labs (including high bays), and almost 900 completely furnished offices.  These Private Sector facilities will be constructed and occupied by the end of September 2003.  The mechanics and process flow of this Private Sector approach are described as follows:

1. The UT-Battelle Development Corporation (UTBDC), a Tennessee non-profit special purpose entity, was created to support our modernization efforts.  

2. The Department of Energy transferred ~ 6 acres of federal land to the UT-Battelle Development Corporation.  This transfer of land to the private sector enabled ORNL to pursue a build/lease arrangement using commercial best practices, enabled UTBDC to enter into a long term lease with the private sector developer, and finally, allowed the M&O contractor (UT-Battelle) to enter into a sublease that accommodated DOE lease requirements, including one-year termination provisions
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3. UT-Battelle Development Corporation selected a private developer to undertake construction of the three facilities.  Colliers Keenan was selected based on a national search in response to a privately offered Request for Proposals.  Colliers Keenan utilized a team “turn key” approach to include themselves as developer, Banc of America Securities for financing support, Heery International for design support and Haskell Construction which is building the new facilities.  Colliers Keenan has an outstanding track record of developing public/private facilities for the FAA, the Centers for Disease Control, and other State and Federal Agencies.

Banc of America led the effort to secure ~$70M of Series 2002 taxable lease revenue bonds to finance the acquisition, construction, completion and equipping of the three new office and research buildings on the property transferred to UT-Battelle Development Corporation.

Based on the terms of the above deed, the Department of Energy has the right at its choice to reacquire the premises (and purchase the project facilities) for nominal consideration once the ground lease expires on July 31, 2028.

4. The initial term of the subleases to ORNL are ten (10) years and are subject to the right of termination at the direction of the Department of Energy under the M&O contract for any reason with a one year notice.  UT-Battelle has agreed that if the M&O contract expires and is not renewed or terminated and DOE enters into an M&O contract for ORNL with another party, then UT-Battelle will assign the subleases to the new M&O contractor along with the UT-Battelle Development Corporation.

In the event the Department of Energy instructs the M&O Contractor to terminate the subleases, there is no assurance that the Project Facilities and Premises can be sold at a price sufficient to retire the above bonds.  However, DOE would lose their rights as defined in the deed to reacquire the premises and purchase the project facilities should the termination clause be exercised.

Key site-specific factors that had to be addressed in relation to the ORNL Private Sector approach included the consideration of CERCLA restrictions on land transfer, the resolution of ES&H oversight and monitoring requirements, and the interaction with the local union workforce.  Each of these issues was worked to satisfactory resolution prior to approval by DOE for land transfer and release of the RFP.  In addition, life cycle cost analyses had to be conducted to assure DOE that the planned approach was cost effective.  Based on a set of conservative assumptions associated with the construction of these three facilities, the net project value savings for this approach is estimated at $66 million.  This savings is comprised of savings from the early exit of our old facilities as well as a reduction in the cost of capital by early construction as shown below:
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                  $34M savings by getting out of old, expensive facilities quicker.
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Based on the initial success of the Private Sector funding approach for office and laboratory construction at ORNL additional future projects are now being planned.  These facilities are expected to be developed in a manner similar to the first three, but at locations more distributed across the ORNL campus.  Facility types are expected to include office buildings, high bay laboratories, specialized classified work spaces and dormitory-style housing.  Scoping for these potential projects are just now getting underway.

B. State of Tennessee Construction
While use of State of Tennessee funds for construction of facilities at ORNL has been accomplished in the past (Joint Institute for Physics in the 1970s) and special state tax incentives provided to secure SNS funding, a much broader, multi-facility commitment by the State was made at the time of selection of UT-Battelle to operate ORNL.  Under that commitment, the State has agreed to fund the construction of four joint institutes over a 5 to 7 year timeframe, in order to encourage collaborations between university partners, industry, and ORNL and to promote economic development for the State.  Two of those facilities have made it through the design process and are now under construction:  The Joint Institute for Computational Sciences (JICS) and the Oak Ridge Center for Advanced Studies (ORCAS).  These two institutes are being housed in a 50,000 sf facility sited on land deeded to the State by DOE at a location adjacent to the previously discussed Private Sector facilities.  The facilities include team space, over 30 offices, a small raised floor computer lab, a 75-person lecture hall and a distance learning teleconference center.  The JICS/ORCAS facility is expected to be completed and occupied by January 2004.

The State facilities are being built in strict accordance with their established process for design, bid and build, including all real estate, contractual and ES&H issues.  The deed provisions allow for ultimate transfer of the land and property back to DOE after an agreed upon period of 30 years.  The same site- specific CERCLA issues that were addressed for the Private Sector facilities had to be similarly resolved for the State land transfer.  No lease costs are involved in the follow-on use of the buildings, although all reasonable operating costs and long-term capital maintenance of the building is to be borne by the users and/or State.

Two additional joint institutes are planned for design/construction in the next few years.  The Joint Institute for Biological Sciences (JIBS) and the Joint Institute for Neutron Sciences (JINS) are expected to be programmed similar to the JICS/ORCAS, be sited to take advantage of key DOE science facilities (SNS, Genomes to Life, or the Laboratory of Comparative and Functional Genomics), and be constructed on land deeded to the State by DOE.  Once completed, the State investment in these four joint institutes is expected to be approximately $26 million.

C. Energy Savings Performance Contracting
ORNL is actively pursuing the development of energy savings performance contracts (ESPC) with a DOE-approved energy service company (ESCO).  In general, ESPCs are a method for having a 3rd party fund and implement energy savings projects at a site.  Once the projects are completed and start saving energy costs, the site then uses the savings to payback the ESCO.  Once the ESCO is paid in full, the infrastructure improvements and future savings belong to the site.

To-date, ORNL has completed one ESPC project and has received an initial proposal from an ESCO. Based on a detailed technical and economical review, we have recently granted them permission to proceed with the next step, a detailed energy survey or DES.  The completed project consisted of lighting and water conservation projects in five buildings, at a cost of approximately $300,000 and an annual energy savings of some 450,000 kW.  Currently, some of the types of energy projects that are being considered include lighting replacements and retrofits, steam trap replacements, steam system insulation, a chiller replacement, packaged boilers for remote locations, motor/generator replacements, pump replacements, variable speed drives for pumps, redesigning once-through cooling water systems,  and vending machine and office equipment occupancy controls.  The currently proposed projects are valued approximately $9 million with an average annual utility cost saving of $1.2 million.  Following this initial project, other more extensive site-wide ESPC projects will be evaluated for implementation.

D. Utility Energy Service Contracting
Utility Energy Service Contracting (UESC) functions very similarly to an ESPC except that a utility company funds the project.  Also, two other key differences are (1) DOE generally limits the term of a UESC to 10 years, and (2) there is more latitude in how the utility company may be repaid.  ORNL overhead funds, in addition to savings that would be generated by a UESC project, may also be used for repayment.  Such supplement funds would have to be pre-identified and committed for the 10 year term of the UESC contract.

The UESC alternate financing approach is being considered for the upgrade of an existing electrical substation that serves as a primary feed to the ORNL site.  A DOE line item project has been initially scoped and submitted for FY 05 funding, with evaluation of this alternate funding option being conducted in parallel.


The total construction cost of the needed improvements is approximately $7.5 million, and when that cost plus interest is applied over the 10 year term limit for the UESC contracts, total repayments are estimate at about $1.1 million per year.  These payments can be partially offset by the energy, repair and productivity cost savings anticipated from the improvements.  Other operating savings could be realized from changes in maintenance responsibility assignments between Oak Ridge contractors that would make the overall cost recovery viable.  Further evaluation of the feasibility of this overall approach will be conducted prior to final decisions on continuation of the DOE Line Item project request.

3. Recommendations for the ORNL Site

ORNL will continue to execute its current strategy of combining Federal, State, and Private Sector funding approaches in an integrated fashion to provide a modernized Laboratory for 21st Century science.  To optimize a financing structure and attract Private Sector funding in a manner that best meets the needs of the Federal government, the following items are pertinent.  No statutory changes are needed to apply these considerations.

1. Recognition of the true cost of money to the M&O contractor (i.e., facilities cost of capital reimbursements for M&O contractors may be less than their actual borrowing costs);

2. Recognition of and payment for risk on a causal/beneficial relationship; 

3. Accounting rules (OMB A-11) for Operating Leases vs. Capital/Financing Leases;

4. Appropriate balance of DOE needs vs. financial investor needs regarding lease terms; 

5. Use of a successor contractor clause to reduce risk; and

6. Recognition of the relative low costs of electricity in the Oak Ridge areas, which significantly impacts the cost recovery aspects of any energy savings contract approaches.

ORNL Alternate Financing Summary

	Type of Approach
	ORNL Project
	Advantages
	Challenges

	ESPC
	Lighting/Water, 300K, completed
	-Energy efficiency immediately 

-No capital outlay
	-Union participation—during construction and subsequent maintenance

-M&O support

-Payback period

-local electric rates relatively low

	ESPC
	Lighting, steam, HVAC, etc

DES stage, maybe up to $8M
	same
	same

	UESC
	Potential electrical substation project
	-can use more than energy savings to offset payback
	same

	Private Development
	Research Office Building

Computer Science Building

Engineering Technology Facility

--Total of approx 350Kft, including computer space, labs, offices for approx 900, finished in summer

--financed with $70M in bonds

--10 year initial sublease period, DOE can terminate at any time for any reason (1 yr notice)
	-commercial construction quicker and more efficient

-no DOE requirements


	-union/Davis Bacon issues during construction

-allowable costs for support

-interfaces with DOE operations

- continued DOE support for property transfers by deed

 - recognition and payment for commercial lease risk

	State Development
	Joint Institute for Computational Sciences/Oak Ridge Center for Advanced Studies (50Kft, $10M, finished Jan 04)

Future Joint Institute of Biological Sciences and Joint Institute for Neutron Science

--transfer back to DOE after 30 years
	-state construction quicker and more efficient (but maybe not as much as private)

-no DOE requirements


	-allowable costs for support

-interfaces with DOE operations

State revenue reductions could impact continued support




$32M savings by reducing the cost of capital.
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