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Fossil Energy 
Studies for the next 6 months 


 
Carbon Capture and Storage (CCS) Studies Expected From DOE/NETL from 
December 2008-June 2009 
 


• Quarterly Reports from the Seven Carbon Sequestration Regional Partnerships 
(end of December 2008, end of March, 2009 and end of June, 2009) 


• "Monitoring, Verification, and Accounting of CO2 Stored in Deep Geologic 
Formations” (April, 2009) 


• Updated “Carbon Sequestration Technology Roadmap and Program Plan” (May, 
2009) 


• “CCS: Site Selection and Characterization Opportunities”, June, 2009 








Fossil Energy 
Studies for the next 6 months 


 
Carbon Capture and Storage (CCS) Studies Expected From DOE/NETL 
from December 2008-June 2009 
 
Storage Related Studies  
 


• Quarterly Reports from the Seven Carbon Sequestration Regional Partnerships 
(end of December 2008, end of March, 2009 and end of June, 2009) The 
purpose of these quarterly reports is to provide updates on major aspects of 
both the small and large scale field tests conducted by DOE/NETL and their 
partners. Updates on permitting status, injection and other issues are covered 
in these reports.    


• "Monitoring, Verification, and Accounting of CO2 Stored in Deep Geologic 
Formations” (April, 2009) The purpose of this report is to is to describe the 
CSRP large scale field test program, what its goals are, and the best scientific 
and operational practices being used to accomplish those goals. 


• Updated “Carbon Sequestration Technology Roadmap and Program Plan” 
(May, 2009) The purpose of this report is to present an overview of the CCS 
program and to describe the research pathways that will e used to achieve 
program goals. Information on key contacts and web links related to the 
program are also included.  


• “CCS: Site Selection and Characterization Opportunities”, June, 2009.  The 
purpose of this report is to summarize the site selection process used by the 
CSRP to site both their large and small scale field tests.  


 
CO2 Capture Related Studies 
 
Integrated Gasification Combined Cycle (IGCC) CO2 Capture Studies 
 
 High/Warm temperature solid sorbents for IGCC pre-combustion CO2 


capture. This technology is currently under development by NETL.  
The purpose of this study is to perform a systems analysis on the most recent 
high performing high/warm temperature solid sorbents being developed for 
IGCC applications by NETL.  New sorbents include those used for multi-
pollutant control in addition to CO2 capture.  (June, 2009) 
 


 Iron-based Chemical Looping Gasification. The purpose of this study is to 
provide an assessment of the performance and economic impact of capturing 
various levels of CO2 capture. Ohio State University is a participant in this 
effort. (June, 2009). 


 
Existing Plant Program CO2 Capture Studies 
 







 
 Carbon Dioxide Capture Sensitivity Analysis (Pre- and Post-combustion)  


The purpose of this study is to assess the performance and economic impact of 
capturing various levels of carbon dioxide from Pulverized Coal (PC) power 
plants using amine scrubbing, from IGCC pre-combustion using Selexol and 
IGCC post combustion using amine scrubbing. (June, 2009) 
 
 
CO2 Capture Solid Sorbents and  Ionic Liquids  The purpose of these studies is 
to assess the  performance and economic impact of capturing various levels of 
carbon dioxide using these technologies from Pulverized Coal (PC) power 
plants. (June, 2009) 
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Footprint Reduction  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Overview  
   
EM has strategic planning efforts underway to identify ways to reduce the legacy 
footprint of the EM complex.  Footprint reduction will be accomplished by focusing 
cleanup activities on decontamination and demolition of excess contaminated facilities, 
soil and groundwater remediation, and solid waste disposition, all of which have proven 
technologies and an established regulatory framework.  Ultimately, completions of these 
types of environmental cleanup activities reduce the monitoring and maintenance costs 
associated with managing large tracts of land.  This allows EM to focus on dispositioning 
highly radioactive tank waste, special nuclear materials and/or used (spent) nuclear fuel; 
none of which lend themselves to quick, inexpensive, or uncomplicated technical or 
regulatory solutions.  
 
Footprint reduction would allow the utilization of resources such as: large, secure tracts 
of land; state-of-the-art facilities and technologies; and a highly trained and experienced 
work force.  All of which could then be leveraged in establishing Energy Parks on EM 
sites to both produce energy and demonstrate advanced technologies; and accelerating 
their replication across the Nation. 
 
Capabilities and Benefits 
 
EM is using its independently reviewed baselines and out-year planning estimates to 
establish a basis for strategic planning for the program to evaluate alternatives in policy, 


EM strategic planning efforts to reduce the legacy footprint of the EM complex.   
 


• Footprint reduction and small site completions will create thousands of new blue collar 
environmental jobs immediately (within 90-180 days). 


• Footprint reduction and small site completions accelerates environmental clean-up in 14 
states and reduces life-cycle costs by eliminating years of infrastructure maintenance. 


• EM can achieve about ninety percent footprint reduction for a total reduction from 900 square 
miles to 135 square miles by 2015 or earlier. 


• Footprint reduction makes large tracts of EM land and infrastructure available to support new 
beneficial site missions, such as, the establishment of Energy Parks that will sustain local and 
regional economies. 


• Energy Parks on EM sites will: 
o Increase the supply of secure, diverse, affordable energy for the Nation 
o Increase the supply of green energy to enhance environmental quality and reduce 


emissions associated with global climate change 
• Additional near term investments to support footprint reduction, small site completions and 


additional investment opportunities of over $6 billion could result in significant life-cycle 
savings and create over 40,000 man-years of additional contractor jobs (e.g. over 10,000 
additional jobs for the next 4 years)  
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program priorities or consideration of various business cases.  Analyses so far indicate 
that our current baseline planning levels can fully support high risk activities of 
radioactive tank waste, special nuclear materials and spent nuclear fuel.   Additional 
investments in the program could yield significant environmental cleanup progress and 
life-cycle savings if directed to footprint reduction at our large sites and accelerating 
small site completions.  Funding these initiatives means that new appropriations could be 
quickly deployed to ship wastes for disposal, to cleanup and demolish contaminated 
buildings, and to remediate contaminated groundwater and soils.   
 
EM is positioned to quickly leverage additional investments that will yield substantial 
benefits to address National economic, environmental, and energy security objectives.     
 


• EM has on-the-shelf plans to redress past environmental contamination by 
utilizing existing flexible contract vehicles to accelerate the cleanup and quickly 
expand environmental cleanup workforces. 
- Established regulatory framework with regulator and community support 


allow for effective cleanup progress that will enhance environmental 
compliance posture.  


 
• EM has a proven track record of significant expenditures in the year of 


appropriation.  In FY 2008, EM spent in excess of 75% providing added 
economic stimulus to some communities already experiencing depressed 
conditions (e.g. South Carolina, Kentucky, and Ohio). 


 
• EM work has been characterized by Senate staffers as “boots on the ground”. 


- Over 80 percent direct labor costs 
- Added jobs will be primarily blue collar environmental workers  


 
• EM can be characterized as a “green initiative” in multiple ways: 


- Fulfilling the Government’s responsibility to address nuclear weapons waste, 
- Allowing early completion of legal compliance agreement milestones, and 
- Enabling reuse of Departmental facilities for other energy missions or 


community reuse. 
 


• EM sites can be used to establish Energy Parks once they are cleaned up: 
- Enable reuse of EM infrastructure for other energy missions or 


community reuse 
- Ensure long-term mission at environmental cleanup sites—sustain jobs 
 


Status of Footprint Reduction, Small Site Completions, and Additional Investment 
Opportunities 
 
EM directed its sites to identify footprint reduction, small site completion and additional 
investment opportunities. EM has worked collaboratively with its field sites to define 
aggressive, but achievable scenarios for accelerating cleanup of distinct and discrete sites 
or portions of large sites to meet footprint reduction and small site completion objectives.  
This paper focuses on the footprint reduction and small site completion proposals that 
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have been independently evaluated as part of EM’s intensive year-long strategic planning 
effort.  EM has also identified additional investment opportunities that are currently 
undergoing evaluation.  These additional opportunities should yield similar footprint 
reduction benefits to those discussed in this paper.      
 
Proposals for Footprint Reduction 
 
EM has identified several footprint reduction and near term completion opportunities.  If 
EM were to successfully implement its footprint reduction initiative it could effectively 
reduce the EM footprint by approximately 90 percent by 2015 or earlier.  EM would need 
additional funds to achieve its 2015 footprint reduction goals.  As a result, the footprint 
reduction initiative could realize a Return on Investments (ROI) of more than 100 percent 
at four of its largest sites (Savannah River Site in South Carolina, Hanford Site in 
Washington, Oak Ridge Reservation in Tennessee, Idaho National Laboratory).  We are 
still analyzing similar opportunities at Portsmouth and Paducah and expect that the 
savings will also be substantial.     
 
The Savannah River proposal focuses on accelerated cleanup of numerous reactor and 
industrial areas and associated soil contamination.  It would result in approximately 90 
percent footprint reduction and the release of a large majority of the entire site from 
access and security restrictions, nominally more than 200 square miles (see figure below).  
This land, along with the infrastructure and trained workforce that currently supports 
major industrial and nuclear operations and chemical processing, would be available for 
other uses such as advanced energy projects. 
 


Savannah River Site Footprint Reduction Proposal 


 
 
Similar analyses were conducted for the other large sites yielding similar savings and 
significant reductions in footprint.  Those sites are Hanford, Idaho, and Oak Ridge: 
ORNL, Y-12, and East Tennessee Technology Park.   
 
The Hanford proposal results in approximately 90 percent footprint reduction and is 
targeted at environmental cleanup and closure of the 100 and 300 Areas which abut the 
Columbia River.  This includes completion of the River Corridor cleanup by 2015 which 
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reduces significant environmental risk by focusing on ground water remediation and 
D&D of excess radioactive facilities.   
 
 


Hanford Footprint Reduction Proposal 


 
 
The Idaho proposal results in approximately 70 percent footprint reduction and would 
focus on accelerated D&D of INTEC facilities, the Materials Test Reactor Complex, and 
buried waste exhumation which would allow for an accelerated D&D of the Radioactive 
Waste Management Complex.  
 


Idaho National Laboratory Footprint Reduction Proposal 


 
 
At the Oak Ridge Reservation footprint reduction would focus on three primary areas: the 
Oak Ridge National Laboratory central campus; the Y-12 facility; and the demolition of 
ETTP buildings K-25 and K-27.  These efforts would address some of the highest 
environmental risks on site and reduce the overall surveillance and maintenance costs 
across the site. 
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Oak Ridge Reservation Footprint Reduction Proposal 


Oak Ridge National Laboratory Central Campus 


 


Y-12 National Security Complex 


 


East Tennessee Technology Park 
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In addition, EM is proactively examining footprint reduction opportunities at both 
Gaseous Diffusion plants in Portsmouth, Ohio and Paducah, Kentucky.  We anticipate 
similar results allowing investments to energize these depressed economies and freeing 
up land for potential reuse 
 
Status of Small Site Completions 
 
Small sites analyzed near-term completion options that accelerate their remaining EM 
work scope. This footprint reduction would allow management to focus resources on 
large site cleanup.  With additional investments EM can close 12 sites by 2015, 10 of 
these sites are on schedule to be complete between now and 2015 and two others would 


be accelerated to 2015.  Three 
other sites would be accelerated 
from current planning completions 
– West Valley in New York, 
Energy Technology Engineering 
Center (ETEC) in California, and 
Moab in Utah.  As a result of a 
mission change at Argonne 
National Laboratory additional 
environmental cleanup scope has 
been identified.  This work scope 
is being evaluated for potential 
acceleration. 
 


 
Examples of work at sites that can be accelerated:   


• Uranium Mill Tailings Remedial Action Project in Moab, Utah, cleanup would be 
accelerated by 9 years, from 2028 to 2019.  This project involves the remediation 
of the former uranium-ore 
processing facility which abuts 
the Colorado River.   


• At ETEC, the remaining work is 
focused on the D&D of nuclear 
and non-nuclear facilities, 
remediation of a few soil 
contamination areas, and one 
groundwater plume.  The scope 
of this project is being re-
evaluated as the result of new 
legislative requirements.   


• The West Valley Demonstration 
Project is divided into two 
phases.  The first phase involves the relocation of canisters of radioactive tank 
waste to a newly constructed on-site facility for temporary storage, the 
remediation of contaminated soil areas, and the decommissioning of several 
nuclear facilities including the original reprocessing plant and stabilization 


Sites with Active EM Programs as of 2008 
 


Remaining Active EM Sites in 2015  







DECEMBER 2008 
REDUCTION OF EM FOOTPRINT 
 


7 


facility.  Completion of this work would be accelerated to 2018.  The second 
phase of work would be completed at a later date when a disposition alternative is 
selected for the high-level waste 


 
Status of Energy Parks Initiative   
 
Department of Energy (DOE) resources, in partnership with industry and regional 
stakeholders, can be used to establish Energy Parks.  Designated tracts of land would be 
transferred to a third party for rapid development of large scale energy-related facilities, 
particularly those with potential to significantly influence energy, environment, and 
economy.  Relevant technologies include but are not limited to, wind, solar, biomass, 
nuclear power, desalinization, geothermal, liquefied natural gas transfer stations, 
hydrogen generation, central-station coal power with carbon sequestration, and specialty 
manufacturing capability.  
 
The Nation is facing several significant energy and environmental challenges: 


 Providing secure, safe, and affordable energy supplies 
 Promoting energy sources to protect the environment 


 
EM has extensive resources that can be applied to address these issues: 


 Large tracts of land, including buffer zones 


 Site environments that have been well characterized 


 Existing infrastructure, including electrical transmission lines, abundant water 
supplies, roads, and railroads 


 On-site resources that can be used to harness energy from renewable resources 
(e.g. solar, wind, geothermal) 


 Nuclear operations and nuclear materials management capabilities 


 State-of-the-art technologies and facilities 


 Thousands of highly trained and experienced scientists, engineers, 
craftspeople, and equipment and process  


 Established relationships with local and state regulators and surrounding 
communities  


 
A way to leverage Departmental and EM assets to address the Nation’s critical energy 
and environmental needs is through the Energy Parks Initiative (EPI).  Under the EPI, the 
Department would work with the commercial sector and stakeholders to facilitate the 
building and operating of commercial energy supply facilities.  In addition to the EM 
resources listed above, the EPI could involve other DOE tools such as loan guarantees to 
assist in the development of energy facilities.  
 
A significant benefit of implementing the EPI is that states and local communities would 
see that there are future activities which could provide jobs and a tax base.  Without that 
future, some local stakeholders are concerned of the economic impact to the area once 
cleanup is complete.  Some, including labor unions, view the completion of the EM 
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mission as a negative event.  At some EM sites, like Savannah River, there is already 
interest by the local community reuse organizations in utilizing part of the site for energy 
facilities. 
 
Also, very preliminary feedback from some members of the energy industry indicates a 
significant interest in the energy parks concept, subject to a demonstrable return on 
investment. 
 
The impact of transforming DOE sites to Energy Parks in all types of clean fuel / green 
energy production would be: 
 


a. Energy production with clean technologies sited on “brownfields” with 
existing infrastructure and a trained workforce. 


b. Accelerate the siting and permitting of new energy facilities due to extensive 
meteorological, technical and natural resource data gathered over the past 50 
years of DOE Operations; these sites are as close to license ready than any 
other sites in the US. 


c. Transition of the current work force and recruit the future work force to take 
advantage of the wealth of technical knowledge and operational experience. 


d. Potential to create thousands of new jobs for the long term.   
 
The initiative involves four phases: (1) initial evaluation of key assets for which 
accelerated completion of the EM mission is feasible, and in collaboration with state and 
local stakeholders, define the boundaries for opportunity; (2) optimizing the value of the 
assets in relation to opportunity; (3) enabling development by a third party; and (4) 
participation, as appropriate, in achieving performance objectives.   
 
An investment of about $25 million would initiate phases (1), (2) and (3).  The approach 
emphasizes early success, enabling the initiation of the process and public visibility 
within six months of Secretarial commitment, such as to secure industry commitment to 
Energy Parks at a DOE site.  The Department will explore alternative re-use opportunities 
with the local communities.    
 
EM has been carrying out preliminary planning activities such as working on a Request 
for Interest to be able to move out expeditiously if the new Administration chooses to 
pursue the EPI. 
 


Summary 
 
EM has strategic planning efforts underway to create jobs and stimulate the economy by 
accelerating cleanup at EM sites and dramatically reducing the legacy footprint of the 
EM complex.  These footprint reduction efforts will lower monitoring and maintenance 
costs enabling EM to focus on critical long term activities like managing highly 
radioactive liquid tank waste.  They will also enable the leveraging of DOE/EM site 
assets to address National energy and environmental goals through the Energy Parks 
Initiatives.  
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1. EXECUTIVE SUMMARY 
 
Throughout its over 30 year history, the Department of Energy’s research and development (R&D) 
efforts have led to tremendous advancements in scientific discovery and innovation, and the 
development and deployment of new technologies that have made significant contributions to energy 
security, economic development, national security, and the quality of life in U.S. Like other large 
R&D organizations, the Department of Energy (DOE) faces two broadly recognized gaps: the 
translation of new concepts arising out of basic research to the conceptual stage through targeted 
R&D, and the translation of near-mature technologies from working prototypes to commercial 
deployment. This topic issue paper focuses on the Department’s ongoing and recent efforts to bridge 
the former—the gaps in communication and R&D activities between the DOE basic and applied 
programs. The Department’s efforts on technology transfer and commercial deployment is the 
subject of a separate topic issue paper.  
  
Since its inception, the Department has engaged in efforts to coordinate its basic and applied R&D 
programs. The primary focus of these efforts is to improve communication and collaboration 
between federal program managers and within the S&T communities, and increase opportunities for 
collaborative research efforts focused on gaps at the interface of scientific research and technology 
development to ultimately accelerate DOE mission goals. The Department has a responsibility to 
coordinate its basic and applied research programs in headquarters to enable effective basic-applied 
R&D integration by the science and technology (S&T) communities (national laboratories, 
universities, and private companies) that support the DOE mission.  
 
Current R&D Coordination Processes 
  
The Department has coordinated its basic research efforts of the Office of Science with the 
Department’s applied technology offices through several processes and mechanisms. These 
processes have identified a number of S&T opportunities that, if pursued, have the potential to 
overcome barriers to meeting the Department’s goals for energy and national security, and 
environmental stewardship. Taken in sum, these coordination activities are widespread and have 
contributed greatly to DOE’s capabilities and impact on mission goals. Processes include: 
 
Scientific and technical workshops—The workshops include broad participation from the S&T 
communities and have been successful mechanisms for identifying and prioritizing research 
opportunities directed at overcoming scientific barriers to technologies. Twenty-four Office of 
Science-led workshops held over the past six years and their relevance to DOE’s applied technology 
programs are highlighted in this paper. The results of the workshops typically lead to new program 
initiatives, joint basic-applied program planning meetings, and co-funded R&D opportunities.  
 
Structured targeted research efforts—These program manager-level driven coordination activities 
between the basic and applied programs account for the majority of current R&D integration efforts. 
Programs facilitate the bridging of basic and applied research through joint program planning, joint 
solicitations and/or coordinated merit review of proposals, coordinated program reviews, and joint 
grantee/contractors meetings. Research areas coordinated under these types of activities include, but 
are not limited to: biofuels derived from biomass; solar energy utilization; hydrogen production, 
storage, and use; building technologies, including solid-state lighting; advanced nuclear energy 
systems and advanced fuel cycle technologies; vehicle technologies; and improving efficiencies in 
industrial processes. 
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DOE-wide Portfolio Assessments—Under the leadership of an R&D Council of DOE senior 
leadership, two S&T portfolio assessments were conducted in 2006 and 2007 to inform the annual 
budget process. The portfolio assessments led by a Laboratory Working Group, charged with the 
goal of identifying opportunities for S&T research integration and improving R&D management 
strategies, evaluated the potential of technology options over three time frames. The LWG identified 
a number of S&T options across a spectrum from discovery to application, recognizing that 
achieving desired mission impact requires an S&T portfolio that spans discovery and innovation.  
 
The Energy Policy Act of 2005 (EPAct 2005) established the position of the Under Secretary for 
Science. The Under Secretary for Science serves as the principal scientific advisor within 
Department, advising the Secretary on scientific matters relating to all programmatic elements 
within the Department and the National Nuclear Security Administration (NNSA). The Under 
Secretary for Science has a primary responsibility for advising the Secretary with respect to long-
term planning, coordination, and development of a strategic framework for Department research and 
development activities spanning the basic and applied programs.  
 
As a requirement under EPAct 2005, the Under Secretary for Science led nine program reviews in 
2006 that identified over 21 areas for coordination between the basic and applied programs that 
present opportunities for increasing mission success. Six of these coordinated research areas were 
selected to initiate in FY 2009. These include: Advanced Mathematics for Optimization of Complex 
Systems, Control Theory, and Risk Assessment; Electrical Energy Storage; Carbon Dioxide Capture 
and Storage; Characterization of Radioactive Waste; Predicting High Level Waste System 
Performance over Extreme Time Horizons; and High Energy Density Laboratory Plasmas. Three 
additional crosscutting areas are in the planning stage to initiate in FY 2010: Materials under 
Extreme Environments, Catalysis, and Applied Mathematics for Cyber Security. 
 
Additional Mechanisms to Facilitate Communication and Research Integration—The Department’s 
basic and applied programs facilitate communication and integration within the S&T communities 
through processes discussed above, but also through the joint support of research and leading-edge 
research tools at the DOE national laboratories; through the Department’s SBIR/STTR and EPSCoR 
Programs; and through funding mechanisms such as the Funding Opportunity Announcement that 
enable the formation of partnerships between basic and applied researchers from multiple 
institutions.   
 
Lessons Learned and Challenges to R&D Coordination 
 
Bridging the gaps between basic and applied R&D is not a challenge unique to DOE. Virtually all 
areas of technology share the challenge of transforming basic research discoveries into technology 
development and, similarly, effectively tapping basic research to help overcome technological 
barriers. It is also a universal challenge, not unique to R&D in the U.S. The experience of the 
Department’s basic and applied programs in executing the R&D coordination processes, as well as 
their experience in managing R&D portfolios over many years and budget cycles, has led to the 
identification of several key lessons learned as well as identification of challenges that the 
Department still faces regarding planning for and implementing R&D integration efforts. 
 
Lessons Learned 
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• R&D coordination activities are but one of many factors that contribute to the quality of the 
Department’s research programs and the ability of those research programs to impact mission 
goals. Preserving the distinct mission focus of individual programs while exploring areas of 
connectivity and mutual benefit is an important goal in basic-applied coordination and 
collaboration efforts. 


 
• The different interests, missions, stakeholders, and external pressures of each DOE program 


presents challenges to sustained cooperation. Reinforcement by senior DOE management of the 
importance this effort encourages enhanced coordination for advancing DOE’s mission. 


• Many opportunities for R&D integration have been identified in recent processes such as the 
technical workshops and program reviews. Finite budgets require that the basic and applied 
programs prioritize. 


 


• R&D coordination efforts to identify new opportunities greatly benefit from technical input by a 
broad spectrum of the S&T communities at universities, national laboratories, and the private 
sector.   


 


• Program managers’ integral involvement in portfolio reviews and R&D coordination planning 
processes increases likelihood of successful implementation. 


  
• Reducing “impedance mismatches,” both in technical expertise and in research portfolios 


between the basic and applied programs, will help ensure that the primary organizations have the 
capabilities to function as effective partners so that collaboration can happen in meaningful 
ways. 


 
Challenges 
 


• Pressures by stakeholders for short-term outcomes present multiple challenges to collaborative 
R&D efforts by the basic and applied programs, and can impact the integrated research efforts 
that those programs fund.  


 


• Likewise, pressure by stakeholders on the basic research programs to support more obvious 
mission-relevant “use-inspired” research has the potential to erode funding for longer-term grand 
challenge and discovery research that may have much broader impacts on technology solutions 
of the future. 


 


• None of the Department’s current basic-applied R&D coordination planning processes or 
mechanisms is coupled to the annual budget process or allows for a regular, ongoing dialogue at 
all management levels. 


 


• Most of the current R&D coordination processes do not enable the DOE program managers and 
senior management and its S&T communities to learn about the successful efforts of other large 
R&D organizations in the public and private sector (IBM, Google, GE, etc). 


 


• New efforts within the Department to implement integrated and collaborative R&D efforts 
require regular communication to stakeholders, particularly Congress and the OMB, to gain their 
support. Directions from Congress and abrupt changes in funding can challenge the integrity of 
research portfolios and strain working relationships between DOE programs.  
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• The Department does not currently have a process or appropriate set of analytical tools or 
methodologies for measuring progress in its R&D coordination efforts.      


 
These challenges are primarily attributed to communication within DOE and among the S&T 
communities; to budget related issues and pressures on current program priorities contributed to by 
stakeholders, including those with oversight responsibilities such as OMB and Congress; and the 
absence of a sustained R&D coordination planning process that engages all management levels. 
While some of these challenges are quite formidable, none should be considered insurmountable.  
 
Strengthening Our Efforts to Meet DOE and National Needs  
 
Today, the U.S. faces significant challenges in energy and national security, and environmental 
stewardship. Global energy demand is said to double by the end of this century; some say it will 
triple. How do we meet growing energy demands and do so without significantly impacting the 
environment? This challenge comes at time when modern science has made significant advances in 
our understanding and control of matter, energy, and information at the molecular level, and 
positions scientists and engineers to apply this knowledge and new capabilities across a wide 
spectrum of critical technologies. A new wave of the Nation’s scientists and engineers at universities 
and national laboratories have mobilized over the past several years to create research programs and 
research centers focused on tackling the energy challenges. Now more than ever, the Department is 
positioned to capitalize on over 30 years of scientific advancement and technology innovation to 
aggressively address the energy needs of the country through a years-to-decades-to-centuries 
strategy.  
 
The Department also has the responsibility to address the nearly 5,000 contaminated nuclear and 
industrial facilities requiring decontamination and decommissioning and 10,000 areas needing 
remediation across the DOE complex, the legacy of activities during the Cold War. Likewise, the 
Department and the National Nuclear Security Administration (NNSA) face the need to transform 
the Nation’s nuclear weapons stockpile and supporting infrastructure to be more responsive to the 
threats of the 21st Century. Improving basic-applied R&D program coordination within the 
Department and research integration within the S&T communities is integral to the Department 
efforts to improve the effectiveness of its R&D portfolio in meeting U.S. energy challenges, and 
environmental stewardship and national security responsibilities.  
 
Previous efforts by the Department have identified many new opportunities, helped establish good 
working relationships between program managers, and identified several management needs. As the 
Department develops new strategies to meet the challenges we now face, more deliberate, sustained, 
and appropriately resourced planning processes for basic-applied R&D coordination and structured 
communication efforts with stakeholders will significantly contribute to the Department’s future 
success. Several such processes have been suggested. 
 
Alternative and Complementary Processes for R&D Coordination 
 
Improve communication within DOE and learn from past experiences through a DOE-wide 
workshop or retreat 
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• A DOE-wide program manager workshop or retreat with senior management would provide a 
forum for obtaining broad Department input on improving coordination between the basic and 
applied programs. A structured forum for senior management to exchange views and suggestions 
for improvement with program managers would be a valuable first step in establishing new or 
more effective processes department-wide. A workshop could also serve as a forum to: 
○ Learn from the practices, successes, and failures of other large S&T organizations; and 
○ Evaluate how current program management authorities and funding mechanisms can be 


better utilized to facilitate integration.  
 
Serve as a catalyst for communication between the basic and applied S&T communities 
 


• An annual DOE R&D conference that brings the DOE basic and applied S&T communities 
together, along with DOE program managers, would serve to improve communication across the 
research communities that support the DOE mission. Such an annual forum would enable a more 
focused exchange on progress and promising new directions and capabilities between DOE-
supported researchers and other scientists and engineers engaged in DOE relevant research, and 
enable the DOE program managers to be an integral part of this exchange.  


 
Established structured processes for sustained coordination planning  
 


• Standing committees led by program managers from both the basic and applied programs 
focused on communicating and coordinating crosscutting research areas is one example of a 
process that could build on current efforts. The Energy Materials Coordinating Committee 
(EMaCC) provides a model for such committees. Additional committees could be established for 
other crosscutting areas of research.  


 


• Alternatively, a National Science and Technology Council (OSTP)–like structure currently used 
by the White House Office of Science and Technology Policy for coordinating interagency R&D 
activities may be a model to consider for a long-term, corporate-wide process for evaluating 
R&D coordination opportunities and research gaps within the DOE portfolio and identifying 
priorities for implementation. Such a structure of subcommittees led by technical program 
managers from the DOE basic and applied programs would provide a more sustained, deliberate, 
and resourced approach to R&D coordination than the previous, more ad hoc portfolio review 
and assessment processes of recent years.  
 
The subcommittees would provide an appropriate scientific and technical basis for analyses and 
development of opportunities and priorities in particular research areas. The deliverables could 
serve to inform the annual budget process. Such an institutionalized processes and documented 
outcomes would transparently demonstrate to DOE stakeholders, including OMB and Congress, 
the programmatic R&D coordination efforts and senior management’s involvement. As such 
coordination processes mature and R&D integration efforts are reviewed, it may become more 
feasible to develop criteria for quantitative measures for determining the impact of basic-applied 
R&D integration efforts on program goals, DOE mission goals, and national goals. 


 
Align coordination efforts with the annual budget process 
 


• Establishing an integrated budget element in the annual Congressional Budget Request for basic-
applied R&D coordination would serve as a driver for internal DOE planning processes and help 
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communicate the Department’s interests to stakeholders such as the S&T communities, OMB, 
and Congress. The Department’s effort to do this on a small scale in for the FY 2009 budget 
request was well received by parts of Congress.   


 
Future R&D portfolio assessments and other efforts by the Department to identify and address 
research gaps and opportunities for better basic-applied R&D coordination and collaborations will 
benefit from being done within the context of consistent frameworks from year to year. Frameworks, 
whether they be for energy, environmental legacy waste management, or stockpile stewardship, that 
are independent of policy factors, market drivers, and particular societal interests will enable 
processes that are science and innovation driven and the promote consistency needed to effectively 
manage research portfolios over time frames needed to see impacts.  
 
As with other large R&D organizations, DOE faces the challenge of translating new concepts that 
arise out of basic research to the conceptual stage through targeted R&D. The Department and its 
S&T communities recognize that advances in basic sciences create entirely new technology 
possibilities. Likewise, technology efforts identify key issues requiring improved scientific 
understanding or new approaches. Central to bridging R&D gaps between the basic and applied 
research communities is leadership by the Department’s senior management and program managers 
in improving communication and coordination between DOE programs in headquarters, and, 
through these coordination efforts, provide opportunities for the basic and applied scientists and 
engineers in the field to collaborate and build integrated R&D efforts that target DOE mission needs.
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2. INTRODUCTION 
 
The Department of Energy (DOE) emphasizes that sustained momentum and progress towards 
achieving its mission and national goals requires a high level of commitment and joint exploration of 
underlying issues, incentives, and successful management mechanisms by both the basic and applied 
programs. Currently the Department of Energy’s research and development (R&D) coordination 
activities among the Office of Science and the DOE applied technology programs seek to accelerate 
the seamless transfer of next generation solutions among basic discovery science, applied research, 
and technology development stages. This collaboration within DOE between the science and 
technology programs allows for the concentrated focus of each program’s strengths in solving our 
Nation's energy security, national security, and environmental management challenges. The primary 
focus of the Department’s R&D coordination activities is to improve communication between 
federal program managers and within the science and technology (S&T) communities and, increase 
opportunities for collaborative research efforts focused on gaps at the interface of scientific research 
and technology development to ultimately accelerate DOE mission goals. 
 
The Office of Science pursues high-risk, game-changing knowledge that has the potential to create 
transformational technologies that will impact the Department and national goals. Basic research 
supported by the Office of Science also seeks solutions to the longer-term scientific issues that bring 
about paradigm shifts in our understanding of how nature works and challenges multiple technology 
platforms (such as materials in extreme environments, basic biological processes in plants and 
microbes that form the basis of renewable biomass, control of energy, charge transduction in solar 
energy conversion, and climate change research that underpins national and international energy). 
 
DOE’s technology programs rely on and incorporate basic and applied research into their efforts to 
improve the performance and reliability of existing technology platforms towards specific near-to-
mid-term goals and enable the acceleration of commercialization of those technologies. The applied 
technology programs also develop productive partnerships with industry to leverage the technical 
expertise of the private sector and to help ensure technologies develop into commercial applications 
and find their way to the marketplace. Partnerships with the private sector also help strengthen the 
technical competencies of the DOE complex. The Department’s efforts on technology transfer and 
commercial deployment is the subject of a separate Topic Issue Paper.   
 
The collaborative efforts between basic and applied research can be described in the context of a 
continuum of research, development, development and deployment. Figure 1 is one way to illustrate 
this continuum; however, progress in basic and applied research is not a linear process. A single 
basic research discovery can have many applications, impact multiple technologies, enable the 
bridging of a technological barrier or lead to a significant leap in technology performance or 
efficiency.  Likewise, the technological obstacles faced in applied research can inform where further 
fundamental knowledge is needed from basic research.  
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Figure 1. An illustration of the continuum between basic research, applied research, and technology 
development and demonstration. 
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The Department’s basic and applied programs are committed to establishing and maintaining 
studied, thoughtful, and deliberate research portfolios. Program’s long-term, mid-term, and short-
term research priorities are informed by several processes that incorporate expert opinion from the 
science and technology communities to ensure quality and balance. These processes include: 
program reviews and studies by Federal Advisory Committees, open technical workshops, regular 
program reviews by external review panels, and commissioned studies by the National Academy of 
Sciences. The Department’s R&D coordination activities and corresponding research integration 
efforts are one of many factors that contribute to the quality of the Department’s research programs 
and the ability of those research portfolios to impact mission goals and address national priorities.  
 
This topic issue paper presents several processes and mechanisms that the Department of Energy has 
used in recent years to facilitate coordination between its basic and applied science programs. For 
some areas of science and technology (S&T), these processes and mechanisms of coordination have 
been ongoing. In other areas, the targeted, enhanced coordination efforts have been more recent. 
Through these processes, several elements have been identified as being essential for the successful 
and sustained coordination between the basic and applied programs. Included in this paper are key 
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challenges that need to be addressed to improve coordination efforts. The paper also highlights 
potential alternative and complementary mechanisms that would serve to build on recent efforts with 
the goal of establishing sustained, deliberate, and resourced processes for identifying opportunities, 
and prioritizing and implementing future R&D integration efforts 
 
 
3. R&D COORDINATION PROCESSES AND IDENTIFIED OPPORTUNITIES  
 
The Department of Energy coordinates its basic research efforts in the Office of Science with the 
Department’s applied technology offices through a number of processes and mechanisms. These 
include: 
 
• Scientific and technical workshops; 
• Structured targeted research efforts driven by program manager-level coordination between the 


basic and applied R&D programs; 
•  Joint program planning and/or program reviews; 
•  Jointly funding solicitations or jointly coordinated solicitations; 
• Shared grantee/contractors meetings or conferences to bring the research communities 


together; 
• Portfolio assessment efforts by structured oversight groups (R&D Council); and 
• Coordination working group efforts guided by senior management (S&T Council).  


 
Coordination between the basic and applied programs is also enhanced through joint programs, 
jointly-funded scientific facilities, the program management activities of the DOE Small Business 
Innovation Research (SBIR) and Small Business Technology Research Programs (STTR), and the 
Experimental Program to Stimulate Competitive Research (EPSCoR). DOE program managers have 
established formal technical coordinating committees (e.g. The Energy Materials Coordinating 
Committee – EMaCC) that meet on a regular basis to discuss R&D programs that have wide 
applications for basic and applied programs. Additionally, co-funding research activities and 
facilities at the DOE laboratories and using funding mechanisms that encourage broad partnerships 
are also means by which DOE facilitates greater communication and research integration within the 
S&T communities. Taken in sum, these coordination activities are widespread and have contributed 
greatly to DOE’s capabilities and impact on mission goals.  
 
Technical Workshops 
 
Department-sponsored scientific and technical workshops involve broad participation of the 
scientific and technology communities and have been successful mechanisms for identifying 
research opportunities for both the basic and applied research programs and typically form the 
technical basis for the determination of new research areas that could benefit from better coordinated 
efforts and enhanced funding. The “Basic Research Needs” workshop series, led by the Office of 
Science’s Office of Basic Energy Sciences (BES), begin with the “Basic Research Needs to Assure a 
Secure Energy Future” workshop in October 2002. This workshop led to 10 follow-on workshops, 
each focused on a particular energy technology or technology enabling area. The workshop 
participants include subject matter experts from academia, government, the national laboratories and 
industry.  
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The workshop reports describe the scientific and technical challenges and identify high priority 
research areas that, if pursued, have significant potential to provide needed knowledge to overcome 
scientific barriers to particular energy technologies. The workshop reports are a product of the 
scientific community and help communicate to Office of Science and DOE stakeholders (Office of 
Management and Budget, Congress, the scientific community, Federal Advisory Committees, the 
DOE technology programs) where the research needs exist and the reports help inform the Office of 
Science research portfolio investment decisions. The BES workshops established a successful model 
for productive technical workshops carried out by other Office of Science programs. The workshops 
often involve participation, or co-sponsoring and co-planning by the DOE’s technology programs. 
Table I lists 24 of the recent Office of Science technical workshops and identifies the DOE 
technology programs relevant to the focus of each workshop. In many cases the focus of the 
workshop is relevant to multiple DOE technology programs.  
 
For the each of the Basic Research Needs workshops, four-column charts were created that describe 
the opportunities and needs for basic research (discovery, and “use-inspired” research) and applied 
research and development (technology maturation and deployment) in the particular technology 
area. Those charts are provided in Appendix B. The results of the workshops can serve as a means 
for basic and applied programs to determine were research gaps exist in their current portfolios and 
areas that could benefit from enhanced coordination. The results of the workshops typically lead to a 
range of activities including jointly held program planning meetings (e.g. hydrogen), co-funded 
R&D opportunities (e.g. biomass and biofuels), and technology roadmaps (e.g carbon sequestration).  
 
Table I. Office of Science Technical Workshops and Relevance to DOE Technology Programs  
 


DOE Technology Programs 
Office of Science Workshop 


 EERE  FE NE OE  RW  EM NNSA 


Basic Research Needs to Assure a Secure Energy Future (BES, 
October 2002) X X X X    


Basic Research Needs for the Hydrogen Economy (BES, May 
2003) X X X     


Basic Research Needs for Solar Energy Utilization (BES, April 
2005) X       


Basic Research Needs for Superconductivity (BES, May 2006) X   X   X 


Basic Research Needs for Solid-state Lighting (BES, May 2006) X      X 


Basic Research Needs for Advanced Nuclear Energy Systems 
(BES, July 2006)    X    X 


Basic Research Needs for the Clean and Efficient Combustion 
of 21st Century Transportation Fuels (BES, October 2006) X X      


Basic Research Needs for Geosciences (ASCR, BER, BES, 
February 2007) X X   X X  


Basic Research Needs for Electrical Energy Storage (BES, April 
2007) X  X X    
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DOE Technology Programs 
Office of Science Workshop 


 EERE  FE NE OE  RW  EM NNSA 


Basic Research Needs for Materials Under Extreme 
Environments (BES, FES, EERE, NNSA, June 2007) X X X  X X X 


Basic Research Needs: Catalysis for Energy (BES, August 2007) X X X     


Nanoscience Research for Energy Needs (BES, March 2004) X  X X  X X 


Advanced Computational Materials Science: Application to 
Fusion and Generation IV Fission Reactors (ASCR, BES, FES, 
March 2004) 


  X     


The Path to Sustainable Nuclear Energy: Basic and Applied 
Research Opportunities for Advanced Fuel Cycles (BES, NP, 
September 2005) 


  X   X  


Workshop on Simulation and Modeling for Advanced Nuclear 
Energy Systems (ASCR, August 2006)   X     


Nuclear Physics and Related Computational Science R&D for 
Advanced Fuel Cycles Workshop (ASCR, NP, August 2006)   X   X X 


Biomass to Biofuels: Breaking the Biological Barriers to 
Cellulosic Ethanol [and other biofuels] Workshop (BER, EERE, 
December 2005) 


X       


Mathematical Research Challenges in Optimization of Complex 
Systems Workshop (ASCR, December 2006)  X X X X  X 


Computational Subsurface Sciences Workshop (ASCR, EM, FE, 
RW January 2007)  X   X X  


Computational Research Needs in Alternative and Renewable 
Energy (ASCR, EERE, September 2007) X       


Cyber Security Research Needs for Open Science (ASCR, July 
2007)    X   X 


Workshop on Research Needs for Wind Energy Characterization 
(EERE, BER, January 2008) X       


Workshop on the Nations Need for Isotopes: Present and Future 
(NP, NE, August 2008)   X    X 


Opportunities for High Energy Density Laboratory Plasma 
Science (FES, NNSA, May 2007)       X 


 
 
Structured Targeted Research Efforts 
 
The majority of the coordination activities between the Office of Science basic research programs 
and the DOE applied technology programs have been carried out at the program manager to program 
manager level with support by the programs' senior management. The coordination is usually driven 
by the Department's energy technology-based initiatives (e.g. the Hydrogen Fuel Initiative and Solar 
America Initiative) and scientific opportunities identified in technical workshops. In general, 
program managers (informed by technical workshops, current science and technology, external 
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reviews, etc.) will define proposed areas of research to be supported by the respective programs, 
coordinate on the merit-based review of proposals, and, when appropriate, hold joint program 
solicitations for proposals. The Office of Science programs and DOE technology programs also 
facilitate the bridging of the basic and applied research by holding joint grantee and contractor 
meetings to promote communication between researchers and technology developers and stimulate 
the sharing of ideas and collaboration. The R&D coordination carried out under this model includes 
activities in biofuels derived from biomass; solar energy utilization; hydrogen production, storage, 
and use; building technologies, including solid-state lighting; advanced nuclear energy systems and 
advanced fuel cycle technologies; vehicle technologies; and improving efficiencies in industrial 
processes. These research areas are described in greater detail below. 
 
DOE-wide Portfolio Reviews 
 
The Department established an R&D Council in 2005 to perform a DOE-wide Energy, Science, and 
Environment Portfolio Assessment to inform the annual budget formulation process. The R&D 
Council reported to the Under Secretary for Energy and Under Secretary for Science and was 
comprised of deputy assistant secretary-level representatives from the science and technology DOE 
program offices. In late 2006, the R&D Council evolved to the Science and Technology (S&T) 
Council and consisted of the Under Secretary for Science, the Under Secretary for Energy, and the 
Administrator of National Nuclear Security Administration. The S&T Council and their associate 
under secretaries or deputies meet regularly to discuss issues of importance across the organization, 
including R&D coordination. 
 
2006 R&D Council – Laboratory Working Group S&T Portfolio Assessment 
 
In fall 2005, the DOE launched a review under its R&D Council to assess the energy S&T 
portfolio’s potential impacts on the Nation’s energy goals and identify the primary scientific and 
technical challenges that must be met by the DOE programs to achieve the Department’s energy 
objectives. The initial analytical effort was largely undertaken by the Laboratory Working Group 
(LWG), a collection of deputy directors in both science and technology from each of the major DOE 
national laboratories, and was complemented by the Integration Working Group made up of Federal 
analysts.  
 
The LWG was charged to identify opportunities for integration and extension of DOE’s S&T base 
and provided recommendations to the R&D Council and the S&T Under Secretaries. The results of 
the review were delivered at a senior level briefing to the Under Secretaries to inform the FY 2008 
budget process. The review consisted of a balanced look at major technology research needs 
(representing challenges for the scientific community), areas where science might create 
fundamentally new options and technologies, and areas of technology investment that could help 
accelerate the development and market acceptance of commercially viable, improved energy 
options.  
 
Specifically, the portfolio assessment by the LWG focused on several key questions: 


1. What outcomes can each of the major program elements accomplish at what point in time? 
2. What impact against national goals can be realized through these outcomes? 
3. What are the primary technical and scientific challenges to realizing these accomplishments? 


a. What are the key areas of science that enable these goals? 
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b. Are there emerging scientific discoveries that create opportunities for new approaches 
to innovation in energy systems? 


c. Are there crosscutting technologies that can enhance the outcomes? 
4. What are the critical deployment barriers that impact realization of these benefits? 
5. Given these challenges: 


a. Are there gaps in the DOE R&D portfolio? 
b. What are the opportunities to increase and/or accelerate impacts? 
c. Are there emerging scientific or technological discoveries that could enhance, 


accelerate or revise current development paths? 
 
In their analysis, the LWG viewed energy S&T as a pipeline of evolving innovations supporting the 
DOE mission that included the discovery research, targeted research and development, and 
technology maturation and deployment, similar to the “continuum” presented in Figure 1. The 
portfolio review also evaluated the potential of technology options over three time frames: 2006 
through 2010, 2006 through 2015, and 2025 and beyond.  
 
Several high-level observations were made at the conclusion of the review:  


• There is value in the diversity of the Department’s S&T portfolio because the probability of 
having a significant impact on energy goals increases due to the multiple S&T pathways the 
Department is pursing. 


• There is no dominant science and technology solution because the energy and environmental 
challenges before us are so large we will need to attack them on many fronts.  


• The diversity of the portfolio also means that the Department’s progress toward mission 
goals are not held hostage to any one driver (market, policy, science, or technology) 


 
The portfolio analysis identified S&T options across a spectrum from discovery to application, 
recognizing that achieving the desired outcomes requires an S&T portfolio spanning discovery and 
innovation. These options included: 


• Discovery research advancing the frontier of science to create new paradigms and enable 
disruptive energy technologies by advancing the frontier of knowledge; 


• Targeted research and development bridging technology gaps where incomplete 
understanding blocks technological progress and focused efforts could substantially 
accelerate portfolio objectives; 


• Technology maturation and deployment to bring cost/performance to competitive levels and 
refine system design and integration parameters; and  


• Crosscutting research and development that would enable several technology options. 
 
The crosscutting S&T analysis asked four fundamental questions focused on identifying gaps at the 
intersection of science and technology: 


• What are the technology gaps where scientific breakthroughs are required to enable valuable 
new approaches? 


• Are there advances in scientific knowledge and tools that could enable revolutionary new 
approaches? 


• Are there areas of science and technology discovery that, if addressed, could accelerate 
several portfolio elements? 


• What approaches offer the best likelihood of success in closing these gaps? 
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The LWG noted that several areas of discovery research offer potential foundations for disruptive 
innovation and deserved increased attention in portfolio planning. Table II lists the priority 
opportunities concluded in the review. Significant opportunities were identified in four areas of 
integrated basic-applied research. Two areas were identified as crosscutting that required greater 
communication and collaboration on S&T across the basic and applied programs. The LWG also 
identified 10 areas of S&T opportunities for enhanced investment that could accelerate outcomes 
towards national goals.  
 
Table II. Opportunities for enhanced efforts identified by the LWG in the 2006 R&D Portfolio Review 
 


Integrated Basic-Applied Research 


• Hydrogen storage 
• Advanced nuclear fuel cycle 
• Synthetic and systems biology 
• Chemical transformation catalysis and control 


Better S&T Communication • Advanced materials 
• Advanced computing  


S&T Opportunities for Investment 


• Electricity storage 
• Carbon capture and storage 
• Unconventional fossil 
• Bioenergy 
• Adaptive grid controls 
• Power electronics 
• Superconductivity 
• Solar energy utilization 
• Buildings systems 
• Complex systems assessment 


  
 
The LWG also suggested several R&D management approaches to increase impact: 


• Establish clear, actionable goals at all levels (national energy goals, DOE mission goals, 
Program goals, etc.) to guide portfolio decision making.  


• Base portfolio decisions on a common, consistent corporate view of the energy system. 
• Establish a culture and employ management practices that encourage communication, 


coordination, and innovation across DOE programs. 
• Apply appropriate management strategies for technologies at different stages of maturity to 


avoid non-productive competition between programs. 
• Implement mechanisms to “bridge” the two barriers that inhibit technology progress—


translating basic science to application and translating technologies to practice. 
 
2006 Under Secretary for Science Portfolio Reviews  
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The position of the Under Secretary for Science was created in Energy Policy Act of 2005 (EPAct 
2005) with responsibilities that include advising the Secretary of Energy on long-term planning and 
coordination of R&D across the Department. EPAct 2005, Section 994(b) required the Secretary of 
Energy to “develop a coordination plan to improve coordination and collaboration in research, 
development, demonstration, and commercial application activities across the Department 
organization boundaries.” In 2006, the Under Secretary for Science conducted a series of DOE 
Program Office reviews with the Department's basic science and applied technology programs to 
identify areas of research where enhanced coordination between the basic and applied programs 
could accelerate progress toward program and mission goals. The open review meetings with the 
broad participation of program managers from the Office of Science programs and the applied 
technology programs also brought to light well established communication and coordination efforts 
between programs that were not known to senior management.  
 
As a result of the Program Reviews more than 200 discrete opportunities for mutual collaboration 
were brought to the table through the briefing materials or discussions in the Reviews. Of that set, 21 
areas were identified as having the best opportunity to increase mission success or were previously 
unidentified opportunities for mutual collaboration. These areas were in addition to the structure 
research areas the Department has been coordinating for several years. The DOE Strategic Research 
Portfolio Analysis and Coordination Plan submitted to Congress in July, 2006, outlined 21 of the 
research areas and elements of a plan for improved coordination. Table III lists 221 of the research 
areas organized into four mission related categories: highly crosscutting, energy, national security, 
and environmental management, as well as the corresponding basic and applied programs. A more 
detailed description of these research opportunities are provided in Appendix C.  
 
 
Table III. Opportunities for basic-applied coordination identified in the 2006 Program Reviews led by the 
Under Secretary for Science 
 


CATEGORY AREA OF OPPORTUNITY 
OFFICE OF 
SCIENCE 


PROGRAM 


DOE 
TECHNOLOGY 


PROGRAM 


Radiation-Resistant Materials BES, ASCR, HEP, NP, 
FES 


NNSA, NE, EM, RW 


Energy Storage BES, ASCR, HEP, NP, 
FES 


OE, EERE, NNSA 


Advanced Mathematics for Optimization of 
Complex Systems, Control Theory, and Risk 
Assessment 


ASCR OE, FE, NE, RW, EERE, 
NNSA 


Highly Crosscutting 


Building Synergies with Work-for-Others, 
LDRD, and DOE University-Sponsored 
Research 


Department-wide Department-wide 


                                                 
1 Twenty-one areas were included in the report that went to Congress. An additional area, High Energy Density Physics 
(HEDP) was identified in the Portfolio Reviews but was not included in the report. An interagency report on HEDP 
highlighted the need for improved stewardship in collaboration between the Office of Science and NNSA in high energy 
density laboratory plasmas. This area was considered a high priority in the coordination efforts in FY 2009, which 
included the creation of a joint program.  
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CATEGORY AREA OF OPPORTUNITY 
OFFICE OF 
SCIENCE 


PROGRAM 


DOE 
TECHNOLOGY 


PROGRAM 
Superconductivity BES, HEP, NP OE, EERE 


Power Electronics/Switching BES, ASCR, HEP OE, EERE 


Grid Control ASCR OE, EERE 


Wind Power ASCR, BER EERE 


Catalysis for Energy Efficiency and Renewable 
Energy 


BES, BER EERE 


Nuclear Fuel Materials and Design BES, ASCR, NP NE, NNSA 


Catalysis for Hydrogen Production from 
Nuclear Energy 


BES EERE, NE 


Risk Assessments for Geological Carbon 
Sequestration 


BES, ASCR, BER FE 


Gasification and Combustion Modeling and 
Computational Systems Dynamics 


BES, ASCR FE 


Advanced Sensors and Controls for 
Gasification and Combustion Systems 


BES, ASCR, HEP, NP FE 


Energy 


High Performance Materials for Advanced 
Fossil Energy Processes 


BES FE 


Innovative Materials for Safeguards and 
Security 


BES SSA, NNSA 


Nuclear Test Detection BES, ASCR, HEP, NP NNSA, NE 


Remote Sensing and Analysis of Radioactive 
Materials and Nuclear Weapons 


BES, ASCR, HEP, NP NNSA 


National Security 


High Energy Density Physics – HED 
Laboratory Plasmas 


FES NNSA 


Chemistry and Separations for Radioactive 
Waste 


BES, ASCR, BER, NP EM, NE, RW 


Modeling, Simulation, and Scaling Issues for 
Environmental Management 


BER EM 


Environmental 
Management 


Predicting High Level Waste System 
Performance over Extreme Time Horizons 


ASCR, BES EM, RW 


 
 
2007 S&T Council – Laboratory Working Group Focused Portfolio Review 
 
In early 2007, the S&T Council charged focus groups of the Laboratory Working Group to perform 
a more detailed review of two areas of the energy portfolio highlighted in the 2006 S&T Portfolio 
Assessment, transportation and the electricity grid system. The focus groups were asked to assess 
near, mid- and long-term options for accelerating progress in these two key areas, address the impact 
of those options against the Department’s goals, and address actions required for innovations to find 
their way into the marketplace. Detailed presentations were given to the S&T Council and senior 
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program management. They highlighted six overarching conclusions regarding DOE’s energy S&T 
portfolio resulting from the assessment: 
 


1. Vehicle efficient technologies offer a near-term, economic route to energy import reduction 
and play a critical role in all fuel diversification pathways and CO2 emission reductions.  


2. Realizing the full potential of biofuels requires fundamental scientific advances, broadening 
options, and addressing sustainability and infrastructure issues. 


3. Hydrogen represents a long-term energy option, requiring fundamental use-inspired science 
and technology breakthroughs. 


4. Achieving a 2X increase in electrical energy storage density can transform the prospects for 
hybrid and electric vehicles. 


5. There is an important role for DOE in leadership of power systems science and technology 
innovation [for the electricity grid]. 


6. Emerging technologies can increase the power system capacity to more effectively meet the 
projected 30% demand growth by 2020. 


 
S&T Council Portfolio Working Group Development of Enhanced Efforts for FY 2009 
 
In 2007, a Portfolio Working Group consisting of technical staff of the applied technology programs 
and basic science programs in the Office of Science was tasked by the S&T Council to indentify a 
subset of the 21 research areas in the DOE Strategic Research Portfolio Analysis and Coordination 
Plan for enhanced program coordination and coordinated funding investments in FY 2009 budget 
request. Six of the 21 areas were highlighted in the FY 2009 DOE budget request with targeted 
funding requested from both the Office of Science programs and the relevant applied technology 
programs. Those six areas were: Advanced Mathematics for Optimization of Complex Systems, 
Control Theory, and Risk Assessment; Electrical Energy Storage; Carbon Dioxide Capture and 
Storage; Characterization of Radioactive Waste; Predicting High Level Waste System Performance 
over Extreme Time Horizons; and High Energy Density Laboratory Plasmas. In early 2008, the S&T 
Council agreed that three new areas should be considered for the FY 2010 budget request for 
enhanced coordination that are of great interest to both the basic and applied programs and are likely 
to have cross-cutting impacts on programs’ mission goals. These areas are: Materials Under Extreme 
Environments, Catalysis, and Applied Mathematics for Cyber Security.  
 
The Office of Science has sponsored one or more scientific workshops corresponding to these nine 
areas in collaboration with related applied technology offices, which identified high priority research 
areas. The results of the workshops form the technical basis for the coordinated efforts being 
proposed. A description of these nine research areas and the budget request in FY 2009 are provided 
below.  
 
SBIR, STTR, and EPSCoR Programs 
 
DOE’s Small Business Innovation Research (SBIR) and Small Business Technology Transfer 
Programs (STTR) are managed by the Office of Science, for the Department, in collaboration with 
all of the applied technology programs that contribute funds – the Offices of Fossil Energy, Energy 
Efficiency and Renewable Energy, Nuclear Energy, Environmental Management, Defense Nuclear 
Nonproliferation, and Electricity Delivery and Energy Reliability. The Office of Science coordinates 
with technology program offices to assemble the specific mission-relevant research for the annual 
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solicitation, to identify peer reviewers and conduct the review of proposals, and collaborate in 
aspects of management of the SBIR/STTR projects selected.  
 
The SBIR/STTR programs were created to simulate technological innovation and use small 
businesses to meet Federal R&D needs. One of the Department’s goals for the programs is to 
increase private sector commercialization of technology developed through DOE SBIR-supported 
R&D. Because of the technology development focus of the projects often a program manager from 
the relevant technology program will become the topical manager to oversee the projects sponsored 
by the Office of Science. This is particularly the case for BES supported projects. For example, BES 
projects related to Materials for Advanced Nuclear Energy Systems are overseen by a program 
manager in NE. Projects related to Solid-State Lighting are overseen by a program manager in 
EERE; and BES projects in the area of Advanced Coal Research are overseen by a program manager 
in FE. The SBIR/STTR programs also provide a mechanism for the research community to bridge 
basic and applied research for the development of new technologies. 
 
The DOE Experimental Program to Stimulate Competitive Research (EPSCoR) is a federal-state 
partnership program designed to support DOE's overarching mission of advancing the national, 
economic, and energy security of the United States, by promoting scientific and technological 
innovation in designated EPSCoR states and territories. The mission of DOE EPSCoR is to support 
basic research activities spanning the broad range of science and technology programs within DOE, 
and to increase the number of scientists and engineers in energy-related areas. Several EPSCoR 
projects make significant contributions to the applied program mission needs. For example, a jointly 
funded Office of Science and Office of Fossil Energy project is focused on contributing to the study 
of carbon mitigation through geological storage where both deep and shallow subsurface research is 
needed to understand the environmental responses associated with large scale injection of CO2. The 
project is a collaboration between three Montana University system campuses and five DOE 
national laboratories and is focused on determining the influence of CO2-related injections of fluids 
on pore structure, material properties, and microbial activity in rock cores from potential geological 
carbon sequestration sites, and determining the effects of potential CO2 leakage on shallow 
subsurface ecosystems using field experiments.  
 
Additional Mechanisms Facilitating R&D Integration Within the S&T Communities 
 
Knowledge transfer – fundamental to bridging the research gaps between the basic and applied 
programs – is best accomplished by people. A new wave of the Nation’s scientists and engineers at 
universities and national laboratories have mobilized over the past several years to create research 
programs and research centers focused on tackling our energy challenges. Researchers in the basic 
sciences are becoming increasingly engaged in these efforts and bringing the basic and applied 
research communities together in different forums is essential for promoting the communication and 
sharing of research results that ultimately lead to bridging science and technology gaps.  
 
The Department’s basic and applied programs facilitate this communication and integration through 
processes identified above (joint contractor meetings, etc.), but this is also achieved through the 
support of research and leading-edge research tools at the DOE national laboratories. The DOE 
national laboratories are good examples of how basic and applied research communities come 
together under one roof to tackle difficult research problems and bridge science and technology gaps 
to ultimately impact Department mission needs. Strong leadership and talented researchers at the 
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DOE laboratories have led to productive research programs that effectively span the basic-applied 
research continuum. These research programs are enabled by Department’s major scientific user 
facilities—light sources, neutron sources, Nanoscale Science Research Centers, electron micro-
characterization facilities, and supercomputers—located at the laboratories. 
 
The co-funding of research activities and facilities also helps the laboratories bring the basic and 
applied research and technology communities together. There are many examples where the co-
siting and co-funding of basic and applied researchers have led to effective knowledge transfer and 
significant technological progress. Examples of such successes include multi-junction solar cell 
research at the National Renewable Energy Laboratory that set the world record in photovoltaic 
efficiency; development of intermetallic alloys at Oak Ridge National Laboratory that achieved 
savings of millions of dollars at U.S. steel plants; and ultrananocrystalline diamond research at 
Argonne National Laboratory that enabled world-wide commercialization of abrasion-resistant 
coatings. The Combustion Research Facility (CRF) at Sandia Livermore was originally implemented 
28 years ago as an Office of Science user facility and, as with all Office of Science user facilities, 
has served both basic and applied researchers in the area of combustion science by providing unique 
experimental and computational resources. Over the years, the CRF has evolved into a laboratory 
with a significant internal portfolio of basic research, supported by the Office of Science, and 
applied research, supported by DOE technology programs. At the same time, the CRF has 
maintained a leading presence in the combustion science community as a center for collaborative 
research that has included strong connections with U.S. automotive and engine manufacturing 
industries. Another example of co-funded research facilities is the Advanced Photon Source (APS) 
at Argonne National Laboratory. The Office of Science built the APS and now supports its 
operations while the NNSA and BES jointly support the High-Pressure Collaborative Access Team 
(HP-CAT) beamline, one of several beamlines at the APS, for x-ray diffraction studies of 
fundamental properties of materials under high-pressure, high-temperature conditions.   
 
The Department also enables collaborations between the basic and applied research communities at 
laboratories and universities by funding mechanisms and initiatives that encourage these 
partnerships. For example, in 2006 the Office of Science used a Funding Opportunity 
Announcement (FOA) for the creation of three new Bioenergy Research Centers to openly compete 
the Centers among academia, the national laboratories, and industry. The FOA enabled the Nation’s 
best scientific and technical talent to come together to form partnerships for the development 
proposals for a Center. The three DOE Bioenergy Research Centers selected are focusing on a broad 
range of discovery and use-inspired basic research targeted towards developing biofuels from plants, 
however all three have established formal partnerships with technology programs in their home 
institutions (some funded by EERE) and with industry to facilitate the translation of new discoveries 
and concepts to technology applications. The Office of Science’s BES program has also issued a 
similar solicitation for Energy Frontier Research Centers to be awarded in FY 2009 (pending 
appropriations) that will tackle fundamental research in energy technology areas indentified in the 
ten “Basic Research Needs” workshops. BES anticipates that once the Centers are identified and 
awarded, productive partnerships will form with research groups funding by DOE’s applied 
technology programs and industry.  


There are also examples where the Department has sought other outside partners to bring the basic 
and applied research communities together to accomplish its program and mission goals. One 
example of this is in the area of Environmental Management. EM’s Office of Engineering and 
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Technology (OET), the US Nuclear Regulatory Commission, U.S. National Institutes for Science 
and Technology, the Savannah River National Laboratory, and the Consortium for Risk Evaluation 
with Stakeholder Participation have initiated a partnership to conduct a multi-year project that spans 
from the basic research needed to support predictions of the service life of cement used in nuclear 
applications to the deployment of computer models for depicting the performance of cementitious 
barriers for many thousand of years. The "Partnership for the Development of Next Generation 
Simulation Tools for Evaluating Cementitious Barriers and Materials Used in Nuclear Applications” 
was initiated in 2007 to develop a modular, integrated set of simulation tools to predict evolution of 
cementitious barriers used in nuclear applications over time. These tools will be used to evaluate and 
predict the behavior of cementitious barriers and structural concrete components of nuclear facilities 
and their interaction with the immediately adjacent environment. OET anticipates that this research 
collaboration will address fundamental questions related to enhancing the credibility of performance 
assessments over long to very long time horizons. 


 
4. CURRENT BASIC-APPLIED R&D COORDINATION AREAS 
 
For the purpose of this paper, the Department’s areas of R&D integration are described in two 
categories: 
 
 1) Structured research efforts that have been long-standing areas for basic-applied research 


coordination; and 
2) Newly initiated areas of coordination, informed by DOE-wide portfolio reviews and technical 


workshops of recent years, specifically fiscal years 2009 and 2010. 
 
Structured Research Efforts 
 
The research areas of opportunity for collaboration highlighted in each the structured research 
efforts described in this section represent ongoing research areas as well as proposed areas for 
expanded collaboration. This represents some of the Department’s major coordinated activities, but 
is by no means a comprehensive list.  
 
Biomass (including cellulosic ethanol and other biofuels) – Designed to reduce U.S. dependence 
on foreign oil, breakthroughs in biological sciences (including genomic science) and applied 
research have resulted in significant new opportunities and potential efficiencies that bring this goal 
within reach. However, significant technical barriers remain to realizing the enormous commercial 
potential of cellulosic ethanol and other biofuels, and collaboration between the basic research and 
applied research communities is critical to positioning this technology to move forward. Promising 
research areas have been identified through two technical workshops.  
Programs: SC/BER, SC/BES and EERE. 
Midterm technology focus areas for collaboration include: feedstock use and optimization, cell wall 
deconstruction, and fermentation and recovery.  
Long-term areas of opportunity for collaboration: feedstock genomics, plant metabolism and 
photosynthesis; cell wall structure, physiology, and deconstruction; enzyme development and 
biocatalysis; fermentation organism development for cellulosics and hemicellulosics; single reactor 
saccharification, hydrolysis, and fermentation; catalytic and thermochemical processing of plant 
materials; sustainability of new approaches to biofuel production. 
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Buildings (including solid state lighting) – Residential and commercial buildings, together, are the 
largest users of energy in the U.S. There exist considerable opportunities to continue to increase the 
energy efficiency of buildings through collaborative R&D. Past successes between the basic and 
applied research programs are numerous, with significant accomplishments in such areas as LEDs, 
OLEDs, structural materials, smart materials and windows, and sensors and controls, to name a few. 
One of the Basic Research Needs workshops was dedicated to solid-state lighting. Strong 
collaboration has been enabled throught the SBIR/STTR programs. 
Programs: SC/BES and EERE 
Areas of opportunity for collaboration include: advances in solid state lighting (materials science for 
GaN or other materials);research into advanced cooling technologies such as thermotunneling, 
thermoelectric materials, thermocaloric materials, and thermomagnetic materials; and dynamic and 
highly insulating windows (e.g., electrochromic materials). 
 
Solar – The cost of solar energy production has been steadily decreasing for several decades, owing 
in large part to the technological advances brought about by EERE and SC and their collaboration. 
With developments in thin film technologies and advances in nanoscale science and new “designer” 
materials, the possibilities for even greater efficiency improvements seem very likely, as do the 
prospects for solar to assume a significant and expanding role in the U.S. energy future. The 
Department’s Solar America Initiative goal is to make solar energy competitive in the national 
energy mix. Integration of research activities will provide a critical opportunity to link the science-
intensive research capabilities with the applied solar research activities within the Department. Past 
successes included joint workshops and cooperation leading to the development of a world record 
39% efficient concentrator cell. 
Programs: SC/BES and EERE  
Areas of opportunity for collaboration include: properties of thin film materials, including the 
physics of CIS (copper indium diselenide) nanostructure domains; first-principle calculations of 
compound semi-conductor band-structure and other properties; physics of 
crystalline/nanocrystalline heterojunctions; interface physics of small organic molecules (organic 
heterojunctions); novel bandgap-engineered materials, e.g., quantum-dot materials allowing 
enhanced impact ionization; thermal storage materials for Concentrating Solar Thermal Power 
Systems; and power electronics. 
 
Vehicle Technologies (including Freedom Car) – The transportation sector accounts for fully 28 
quads of U.S. energy consumption (excluding on-site transportation use in the industrial sector) and 
current forecasts are for continued rapid expansion through 2025. This sector is 96% dependent on 
oil and, as such, represents a significant area of opportunity to reduce dependency on foreign oil. 
There are significant opportunities to increase efficiencies and switch to alternative energy supplies 
that will only be realized through continued research and, more specifically, cooperation between 
the basic and applied research communities. Past successes have been realized through collaborative 
research at the Combustion Research Facility at the Sandia Livermore National Laboratory 
(SNL/CA) and at the Advanced Materials Lab at the Oak Ridge National Laboratory (ORNL). Past 
collaboration enabled advances in such areas as battery technology, composites, materials for 
extreme conditions, and welding and joining. 
Programs: SC/BES and EERE  
Areas of opportunity for collaboration include: combustion modeling; sensors for high temperature 
environments; heat resistant materials; energy storage (nanomaterials and chemistries for next 
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generation high energy batteries); computational modeling of materials for energy conversion and 
energy storage, including batteries and super-capacitors; nanostructured high efficiency 
thermoelectrics; and chemistry of fuels from emerging feedstocks (e.g., biomass). 
 
Hydrogen – America currently imports almost 60 percent of the oil it consumes; that is expected to 
grow to 70 percent by 2025. Over two-thirds of the 20 million barrels of oil Americans use each day 
is used for transportation. Hydrogen has the highest energy content per unit of weight of any known 
fuel and can be produced using abundant domestic energy resources including fossil, nuclear, and 
renewable. Continued research is needed to reduce the cost and improve the performance of 
hydrogen production, storage, delivery, and use (fuel cell) technologies to enable their commercial 
viability and realize the Department’s goal of achieving mass commercial introduction of hydrogen 
fuel cell vehicles into the market by 2020 and the long-term goal of significant replacement of 
conventional technologies in our Nation’s vehicle inventory by 2040. DOE’s basic and applied 
research communities have integrated the planning and implementation of hydrogen and fuel cell 
activities through joint workshops and annual program reviews, and through the development of the 
Hydrogen Posture Plan.  
Programs: SC/BES, SC/BER and EERE, FE, NE 
Areas for opportunity for collaboration include: hydrogen storage materials, including metal 
hydrides, chemicals, carbon-based, and new materials; fuel cell materials, including membranes, 
non-precious metal catalysts; nanomaterials for ultra-high power density fuel cells; and hydrogen 
production drawing on thermochemical, electrochemical, biochemical, photolytic, microbial, and 
other processes. 
 
Industry Processes – U.S. industry consumes over 30 quads of energy each year, more than a third 
of all energy used in the United States. The DOE conducts research and works with industry to 
reduce the energy intensity of manufacturing processes. Significant ancillary benefits are realized 
with reduced use of toxic feedstocks, reduced emissions and by-products, reduced production costs, 
and increased industrial competitiveness. Most industrial facilities harbor significant opportunities 
for energy savings and continued research is needed. Cooperative research between the basic and 
applied programs are expected to pay large dividends as we enter a new era of materials science, 
biology, and computational sciences that have the ability to transform industrial processes as we 
now know them. Cooperation in the past has yielded many successes, including joint development of 
nickel aluminides; palladium-nickel alloys for hydrogen sensing; lost-foam casting; and numerous 
developments from SBIR/STTR joint work.  
Programs: SC/BER, SC/ASCR, SC/BES and EERE 
Areas of opportunity for collaboration include: reaction and separation technologies, including 
those for high temperatures and catalysis; computational fluid dynamics, especially for multiphase 
flows; nanostructured materials; manufacturing technologies for the scale-up of production of 
nanoscale materials and their ultimate application in energy technologies; alloy chemistry and 
processing; non-destructive evaluation of properties; combustion science with reduced emissions; 
sensors for high temperature and/or corrosive application; inferential sensing and control at the 
micro-scale level of manufacturing processes; and biocatalysis and bioprocessing in specific low 
temperature conversion processes. 
 
Advanced Fuel Cycle –The mission of the Department’s Advanced Fuel Cycle Initiative (AFCI), is 
to develop technologies that will meet the need for economic and sustained nuclear energy 
production while satisfying requirements for a controlled nuclear materials management system. The 
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primary near-term goal of the AFCI program is to develop and demonstrate advanced fuel cycle 
technologies for treatment of commercial light water reactor used fuel, to develop an integrated 
spent fuel recycling plan, and support initiation of processing and fabrication demonstrations . In the 
longer term, AFCI’s development supports a system involving used fuel partitioning and recycling 
of actinides and other long-lived radioactive components in fast reactors for destruction through 
transmutation. Collaboration between the basic and applied programs continues to evolve and 
strengthen, with key areas and recent successes centered on relevant materials research. Over four 
workshops in the last 4 years have focus on identifying challenges and research needs.  
Programs: SC/BES, SC/ASCR, SC/NP and NE 
Areas of opportunity for collaboration include: research to reduce uncertainties in certain actinide 
cross sections that are needed to precisely analyze the closed transmutation fuel cycle; advanced 
monitoring technologies for near real-time chemical and isotopic analyses of flowing streams in 
separations facilities; advanced analysis tools for more rapid design and analysis of transmuting 
fast reactors; and the development of advanced, powerful simulation and modeling tools to 
accurately predict reactor and fuel performance behavior in order to improve understanding of 
physical behaviors and reduce the need for lengthy irradiation campaigns in test reactors.  
 
Generation IV Nuclear Energy Systems – Nuclear energy holds the potential to significantly help 
meet our nation’s growing need for safe, reliable, and environmentally responsible energy supply. 
The goal of the Generation IV Nuclear Energy Systems Initiative is to address the fundamental 
research and development issues necessary to establish the viability of next-generation nuclear 
energy system concepts. Successfully addressing the fundamental research and development issues 
of Generation IV system concepts that excel in safety, sustainability, cost-effectiveness and 
proliferation-resistance will allow these advanced systems to be considered for future commercial 
development and deployment by the private sector.  
Programs: SC/BES, SC/ASCR and NE 
Areas for opportunity for collaboration include: application of massively parallel supercomputing 
technologies in the analysis of reactor fuels and materials performance issues in order to substitute 
computation and simulation for lengthy experimentation. Additionally ,radiation resistant materials 
the development of instrumentation and controls that may have common applications in both fusion 
and fission systems are another examples of where basic research can benefit applied technologies. 
 
FY 2009 Initiated R&D Coordination Areas 
 
The following six areas highlighted in the FY 2009 budget request for enhanced coordination were 
identified in the 2006 Program Reviews and the corresponding report, DOE Strategic Research 
Portfolio Analysis and Coordination Plan. A detailed description of the proposed research 
contributions to these efforts by each program can be found in the FY 2009 Congressional Budget 
Request narrative. The funding summary requested for these six areas, provided in a table in 
Appendix D, also identifies funding in previous years related to the proposed activity (Appendix D). 
Over $166M in FY 2009 budget request across the basic and applied programs is dedicated to these 
coordinated research areas.  
 
Advanced Mathematics for Optimization of Complex Systems, Control Theory, and Risk 
Assessment: A recommendation from the December 2006 ASCR-led workshop focused on this 
subject indicated that additional research emphasis in advanced mathematics could benefit the 
optimization of fossil fuel power generation; the nuclear fuel lifecycle; and power grid control. Such 
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research could increase the likelihood for success in DOE strategic initiatives including FutureGen 
and the modernization of the power grid.  
Programs: SC/ASCR with EERE and NE 
 
Electrical Energy Storage: The report from the 2007 workshop on electrical energy storage (EES) 
noted that revolutionary breakthroughs in EES have been singled out as perhaps the most crucial 
need for this nation’s secure energy future. The report concluded that the breakthroughs required for 
tomorrow’s energy storage needs will be realized with fundamental research to understand the 
underlying processes involved in EES. The knowledge gained will in turn enable the development of 
novel EES concepts that incorporate revolutionary new materials and chemical processes. Such 
research will accelerate advances in developing novel battery concepts for hybrid and electric cars 
and will also help facilitate successful utilization and integration of renewable, intermittent power 
sources such as solar, wind, and wave energy into the utility sector, making these energy sources 
base-load competitive.  
Programs: SC/BES with EERE and OE 
 
Carbon Dioxide Capture and Storage: The storage portion of this R&D coordination focus area 
was a subject of a BES workshop on Basic Research Needs for Geosciences in February 2007, 
which addressed the research challenges posed by carbon dioxide storage in deep porous geological 
formations. The workshop report noted that the chemical and geological processes involved in the 
storage of carbon dioxide are highly complex and its prediction would need an interdisciplinary 
approach that strongly couples experiments with theory, modeling, and computation bridging 
multiple length and time scales.  
Programs: SC/BES, SC/BER with FE 
 
Characterization of Radioactive Waste: This R&D coordination focus area was the subject of six 
SC workshops, including three BES workshops. The workshop reports noted that the materials and 
chemical processes involved in radioactive waste storage are highly complex and their 
characterization would need an interdisciplinary approach that strongly couples experiments with 
theory, modeling, and computation bridging multiple length and time scales. The knowledge gained 
from this fundamental research will lead to breakthroughs in radioactive waste characterization 
necessary for permanent solutions to nuclear waste disposal, making nuclear power a major 
component in primary energy usage and lessening our dependence on oil.  
Programs: SC/BES, SC/BER, SC/NP with NE and EM 
 
Predicting High Level Waste System Performance over Extreme Time Horizons: This R&D 
coordination focus area was a subject of a BES workshop on Basic Research Needs for Geosciences 
in February 2007, which focuses on research challenges posed by geological repositories for high 
level waste. The workshop report identified major research priorities in the areas of computational 
thermodynamics of complex fluids and solids, nanoparticulate and colloid physics and chemistry, 
biogeochemistry in extreme and perturbed environments, highly reactive subsurface materials and 
environments, and simulation of complex multi-scale systems for ultra-long times. The knowledge 
gained will in turn enable finding the permanent solutions to nuclear waste disposal, making nuclear 
power a major component in primary energy usage and lessening our dependence on oil. It will also 
further advance the goal of addressing environmental remediation needs.  
Programs: SC/BES with EM 
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High Energy Density Laboratory Plasmas: In May 2007, the Office of Science, and NNSA jointly 
sponsored a workshop in HEDLP to update the scientific research agenda for HEDLP. Three 
scientific themes emerged from the workshop: enabling the grand challenge of fusion energy by high 
energy density laboratory plasmas; creating, probing, and controlling new states of high energy 
densities; and catching reactions in the act by ultra-fast dynamics. An important objective of 
the FES-NNSA Joint Program in HEDLP in the long term is to enable the broader scientific 
community to take advantage of the research capabilities at the major NNSA HED facilities, for 
example, the National Ignition Facility at the Lawrence Livermore National Laboratory, the Z-pinch 
pulsed power accelerator at Sandia National Laboratory and the Omega laser at the Laboratory for 
Laser Energetics at the University of Rochester. Another important objective of the Joint Program in 
HEDLP is to provide an avenue to explore the HED physics that underpins the scientific foundation 
for inertial fusion energy sciences. 
Programs: SC/FES with NNSA 
 
R&D Coordination Areas Proposed for Enhanced Effort in FY 2010 
 
Three additional areas for enhanced R&D coordination for the FY 2010 budget were proposed by 
senior management of the basic and applied programs and is in the budget planning stage. These 
three areas were identified in previous portfolio reviews as areas of opportunity for increasing 
impact on DOE mission areas. All three areas of been the subject of technical workshops over the 
past two years. Programs are also planning to continue the six R&D coordination efforts initiated in 
FY 2009. 
 
Materials under Extreme Environments: This focus area was the topic for the BES-sponsored 
workshop on Basic Research Needs for Materials under Extreme Environments. The workshop 
focused on the scientific challenges of materials subjected to high-radiation fluxes, high-stress, high-
strain and high-strain-rate environments, temperature extremes, chemical extremes and high electric 
and magnetic fields. Current and future technologies for energy and national security applications 
will place increasing demands on materials’ performance with respect to these extreme conditions.  
Understanding and controlling the scientific phenomena associated with these conditions is one of 
the most difficult challenges for materials science and engineering to date. This coordination activity 
will focus on failure mechanisms in materials subjected to extreme environments.  In particular, 
there are specific environments including extremes of radiation flux, corrosion, and strain rate, 
separately or simultaneously, that are of interest across several program offices in DOE including 
the stockpile stewardship program in the NNSA; biomass, geothermal, industrial, solar, and 
transportation technology research, among others, in EERE; plasma facing and structural materials 
in SC, and on materials research related to the Advanced Fuel Cycle Initiative and Generation IV 
Nuclear Energy Systems in NE. 
 
Catalysis: Catalysis for Energy was the subject of a BES-sponsored Basic Research Needs 
workshop in 2007 that identified the basic research needs and opportunities in catalytic chemistry 
and materials that underpin energy conversion or utilization, with a focus on new, emerging and 
scientifically challenging areas that have the potential to significantly impact science and technology 
related to a broad range of energy technologies. Under consideration for FY 2010 is a focus on 
catalysis for biofuels. A significant opportunity exists for integration between the Office of Science 
programs in BES and BER, and the EERE Office of Biomass Programs, in the area of biofuels other 
than ethanol.  There are two targets for the accelerated development of non-ethanol transportation 
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fuels from biomass and a broad spectrum of medium-range hydrocarbons and their low-oxygen 
content derivatives created by advanced catalytic approaches to thermochemical conversion of 
biomass. 
 
Cyber Security: The absolute integrity of information, encompassing systems, networks, and file 
systems is a critical requirement essential for promoting and facilitating discovery. These qualities 
are equally important for our nation’s critical energy infrastructure. In July 2007, ASCR sponsored a 
workshop on Cyber Security Research Needs for Open Science in cooperation with OE.  The 
workshop identified seven long-term, priority research long-term thrust areas that would provide a 
significant technological capability impact on the assured integrity of the nation’s critical energy and 
science infrastructure. The research proposed under this effort is consistent with the interagency 
Comprehensive National Cybersecurity Initiative (CNCI) in which ASCR is actively engaged in. In 
FY 2009, ASCR initiated a new Applied Mathematics basic research program in optimization of 
complex systems that is strongly relevant to the interagency cyber security efforts. In FY2010, 
ASCR will couple applied mathematics projects initiated in FY 2009 with research related to the 
systems needs of one or more of the technology programs.  
 
 
5. LESSONS LEARNED AND CHALLENGES TO R&D COORDINATION 
 
The coordination between DOE’s basic and applied R&D programs has been on-going since the 
Department was formed in 1977. The coordination processes and research integration mechanisms 
employed, particularly over the last decade, have provided an opportunity to identify elements that 
facilitate successful implementation of R&D integration efforts and can inform the development of 
future strategies for R&D integration.  
 
Observations and Lessons Learned from R&D Coordination Activities 
 
• R&D coordination activities are but one of many factors that contribute to the quality of the 


Department’s research programs and the ability of those research programs to impact mission 
goals. Preserving the distinct mission focus of individual programs while exploring areas of 
connectivity and mutual benefit is an important goal in coordination and collaboration efforts.  


 
• The different interests, missions, stakeholders, and external pressures of each DOE program 


presents challenges to sustained cooperation. Reinforcement by senior DOE management of the 
importance this effort encourages an environment that uses enhanced coordination for advancing 
DOE’s mission goals. Communication and reinforcement of the importance of coordination at 
the highest levels within the Department is necessary for sustaining R&D integration efforts. 


 
• There are many opportunities for R&D integration that have been identified in recent processes, 


such as the technical workshops and program reviews. Finite budgets require that the basic and 
applied programs prioritize the implementation of new coordination efforts in a strategic manner 
that considers other respective programmatic priorities.  


 
• R&D coordination efforts to identify opportunities greatly benefit from seeking technical input 


by a broad spectrum of the S&T communities at universities, national laboratories, and the 
private sector.   
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• Program manager involvement in portfolio reviews and R&D coordination planning processes 


increases likelihood of successful implementation. The program managers are technical experts 
in their fields and respective programs and communicate regularly with the broader S&T 
communities. They are well equipped to identify research needs that span the basic and the 
applied and to develop coordinated research plans that involve effort and investment on the part 
of both the basic and applied research programs, consistent with respective program missions 
and budgets. 


 
• R&D integration is facilitated through program cooperation at all levels and through a range of 


interactions – from the structured dialogue of technical workshops, to the encouragement of ad 
hoc and informal interaction of program managers at all levels within the Department. 


 
• R&D coordination and collaboration efforts can be improved using processes that are a regular 


part of the annual budget planning, formulation, and program management and execution cycles. 
 
• Reducing “impedance mismatches,” both in technical expertise and in research portfolios 


between the basic and applied programs, will help ensure that the primary organizations have the 
capabilities to function as effective partners so that coordination and collaboration can happen in 
meaningful ways, and/or that the required handoffs can take place. 


 
• Communication to stakeholders and enabling organizations such as OMB and Congress is 


necessary for supporting sustained efforts to implement new R&D coordination areas.   
 
• Both the basic and applied programs need to accept some risk for failures in order to encourage 


innovation and transformational science and technology.  
  
• Analytical tools and methodologies are needed to track performance and success of R&D 


integration efforts and enable thoughtful improvements to coordination processes and technology 
program evaluation.  


 
Challenges 
 
Bridging the gaps between basic and applied R&D is not a challenge unique to DOE. Virtually all 
areas of technology share the challenge of transforming basic research discoveries into technology 
development and, similarly, effectively tapping basic research to help overcome technological 
barriers. It is also a universal challenge, not unique to R&D in the U.S. The experience of the 
Department’s basic and applied programs in executing the R&D coordination processes, as well as 
their experience in managing R&D portfolios over many years and budget cycles, has led to the 
identification of several key challenges the Department faces regarding planning for (coordinating) 
and implementing R&D integration efforts. 
 
These challenges are primarily attributed to communication within DOE and among the S&T 
communities; to budget related issues and pressures on current program priorities contributed by 
stakeholders, including those with oversight responsibilities such as the Office of Management and 
Budget and Congress; and the absence of sustained R&D coordination planning processes that 
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engage all management levels. While some of these challenges are quite formidable, none should be 
considered insurmountable.  
 
• Pressures by stakeholders for short-term outcomes present multiple challenges to building and 


sustaining collaborative R&D efforts by the basic and applied programs, and consequently can 
impact the integrated research efforts that those programs fund. Pressure on the applied 
technology programs to meet short-term technical milestones can result in the diversion of funds 
away from longer-term applied research areas to support technology development and 
deployment efforts. These shifts create greater “impedance mismatches” between the basic and 
applied programs and negatively impact efforts to bridge research gaps.  


 
• None of the Department’s current basic-applied R&D coordination planning processes or 


mechanisms is coupled to the annual budget process or allows for a regular, ongoing dialogue at 
all management levels focused on implementing current and future efforts after research gaps 
and opportunities have been indentified. 


 
• Likewise, pressure by stakeholders on the basic research programs to support more obvious 


mission-relevant “use-inspired” research has the potential to erode funding for longer-term grand 
challenge and discovery research that challenges current understanding of matter and materials, 
systems and how nature works—research that leads to fundamental breakthroughs that may have 
much broader impacts on technology solutions of the future. 


 
• With the exception of the some of the technical workshops, current R&D coordination processes 


do not enable the DOE program managers and senior management and DOE’s S&T 
communities to learn about the successful integration efforts, related research initiatives, and 
practices of other large R&D organizations in the public and private sector (e.g. medical, space, 
information technology). 


 
• New efforts within the Department to implement integrated and collaborative R&D efforts 


require regular communication to stakeholders, particularly Congress and the OMB, to gain their 
support, secure the funding requested, and to ensure they don’t inadvertently (or intentionally) 
derail the Department’s efforts.  


 
• Directions from Congress and abrupt changes in funding challenge the integrity of research 


portfolios and strain working relationships between programs. Congress has a long history of 
interest in the Department’s basic-applied R&D coordination efforts, but broad support has been 
inconsistent over the past decade. Appendix E notes some of the recent legislative and 
appropriation language directed at the Department related to R&D coordination. The House and 
Senate Appropriation Committees have implemented legislation and issued report language 
encouraging and directing R&D coordination efforts. In some cases, the Appropriation 
committees have directed funding from the basic program to applied programs or vice versa in 
attempt to “create” a desired program or change research directions.  


 
• The Department does not currently have a process or appropriate set of analytical tools or 


methodologies for measuring progress in its R&D coordination efforts.      
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Measuring Progress 
 
Developing appropriate and meaningful measures of progress of basic-applied R&D coordination 
within the Department to help inform decisions and improve the processes used is not trivial.  The 
development of measures for determining whether integration research efforts are having an impact 
on DOE program and mission goals are even more complex and challenging. The goal of the Office 
of Science programs is fundamentally to gain new knowledge and understanding, the metric for this 
is knowledge generation and is not easily quantified. Alternatively, the applied technology programs 
have practical targets that focus on aspects of technology performance and more quantitative metrics 
targeted at milestone achievement. Coupling the two, that is to say, for example, quantifying how 
new knowledge gained from basic research accelerated the rate at which a technology milestone was 
achieved or improved an aspect of technology performance in some quantitative way is not 
something the Department has the tools to do yet. This is something the Department has been 
working on but efforts are not sufficiently developed to implement. 
 
The Department’s applied technology programs have been engaged in efforts to develop measures of 
progress and evaluate the benefits of the applied R&D portfolio. Progress relative to technology 
milestones is reported annually in the Department’s Annual Performance Report and the President’s 
Budget Request. Additionally, OMB independently tracks similar performance metrics through their 
Performance Assessment Rating Tool (PART) and posts that information on their public website. 
The Integration Working Group (IWG) initiated by R&D Council in 2006 sought to develop 
common analytical methods to help link R&D investments to achievement of technology program 
goals and provide portfolio managers with tools for improving risk-adjusted benefits analysis. 
Efforts initiated by the IWG have continued on some level. The Office of Science has supported 
projects focused on the development of indicators of scientific progress in basic research. The Office 
of Science is also involved in the interagency Subcommittee on Social, Behavioral, and Economic 
Sciences of the National Science and Technology Council’s Committee on Science, which is 
studying the development of such indicators. These efforts need to be further developed and 
eventually linked to provide measures for correlating basic-applied coordination efforts to impacts of 
R&D integration on DOE goals. The Department’s basic and applied programs use peer review 
mechanisms to evaluate the quality of its research programs, and the Office of Science uses its 
annual laboratory appraisal process to evaluate the performance of its national laboratories. While 
these processes look at the effectiveness of R&D efforts in impacting program and DOE mission 
goals, they have not looked specifically at the impact R&D integration efforts have had on program 
and mission goals.   
 
Qualitative Measures of Successful Coordination 
 
In discussing success of R&D integration efforts, the distinction must first be made between success 
in terms of improving coordination and collaboration efforts within the Department and its S&T 
communities, and success in terms of the impact pursuing integrated research efforts has had on 
achieving DOE mission goals. For the purpose of this paper, this discussion will focus on the 
former. Because there are no well-recognized, established methods or metrics for measuring 
progress for R&D coordination, the measures of success thus far are more qualitative. Such 
measures include: successful joint funding solicitations; joint contractor meetings; participation by 
programs managers of the technology programs in Office of Science-sponsored technical 
workshops; the initiation of new collaborative efforts whether structured or through less formal 
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processes; and open communication and good working relationships between program managers 
across the DOE basic and applied programs.  
 
Another qualitative measure of success is whether the opportunities identified in portfolio reviews or 
technical workshops have been implemented. For example, enhanced efforts in six of the 21 areas of 
opportunity identified in the 2006 Program Reviews were proposed in the FY 2009 budget request. 
This marks an increased effort in R&D coordination and can be viewed as a success. Likewise, the 
Energy Frontier Research Centers proposed for FY 2009 by BES will pursue research areas 
identified in the ten “Basic Research Needs Workshops” focused on energy technologies. If 
appropriated, this would also be viewed as a major success. The Department, however, has not 
initiated an effort to identify and catalog all of these more qualitative measures of success.   
 
Technology Examples 
 
There are many cases of how knowledge transfer between basic and applied research programs have 
led to success in technology development and transfer to the private sector. One example is in the 
area of battery research. A basic research project initiated by the Office of Science at the 
Massachusetts Institute of Technology more than a decade ago led to the discovery of a new 
nanostructured cathode material for battery applications. Based on the knowledge gained, a new 
battery technology was developed by A123Systems of Watertown, Massachusetts. The development 
was further supported by a DOE SBIR grant starting in 2002 and by the Office of Energy Efficiency 
and Renewable Energy in 2006. Within the last three years these new batteries reached the 
commercial marketplace in power tools produced by North America’s largest toolmaker, Black and 
Decker, and they currently are being implemented in hybrid and plug-in hybrid electric vehicles, 
among other applications. In early August 2007, A123Systems and General Motors (GM) 
announced the co-development of A123Systems’ nanophosphate battery for use in GM’s electric 
drive E-Flex system. This joint effort is expected to expedite the development of batteries for both 
electric plug-in hybrid vehicles and fuel cell-based vehicles. This successful effort testifies to the 
importance of long-term, broad-based fundamental research; it also serves as a model for the 
Department’s successful transfer of basic discovery research to breakthrough technology 
applications which underpin globally competitive U.S. industries.  
 
Success in the DOE mission rests in many ways upon discoveries made at the fundamental level that 
are then developed under applied programs, often with rich collaboration among the Nation’s 
national laboratories. This was the case in the implementation of the Caustic-Side Solvent eXtraction 
(CSSX) process developed for removing cesium-137 from legacy high-level salt wastes such as 
those that have been stored for decades at DOE’s Savannah River Site (SRS) and Hanford site. The 
CSSX process is currently being used to process several gallons per minute of High Level Waste 
(HLW) in the Mobile CSSX Unit (MCU) at the SRS, and it will be implemented at full scale in the 
Salt Waste Processing Facility (SWPF) now under construction. Research sponsored by the DOE 
Office of Basic Energy Sciences at Oak Ridge National Laboratory initially laid the foundation 
enabling the development of CSSX. Knowledge gained in this program in the 1980s and 1990s was 
put to use and directed toward HLW problems by applied EM funding in the period 1994-1999, 
leading to the conceptualization, development, and demonstration of CSSX. Additional funding by 
the Environmental Management Science Program provided critical insights toward overcoming 
technical problems and improving the technology. Scale-up and maturation of the technology 
occurred under EM funding in 1999-2003. Partnerships with Argonne National Laboratory and 
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Savannah River National Laboratory, with additional participation by Pacific Northwest National 
Laboratory and Idaho National Laboratory, were critical in engineering and scale-up, and hot 
demonstrations were carried out at the SRNL, where the locus of the majority of work has remained 
in connection with the SWPF. In terms of stewardship of the environment, the technological 
significance of the CSSX process itself is clear. Critical achievements such as CSSX could not 
happen without such commitment to long-range research. 
 
Another example of successful integration of basic-applied R&D is in the area of certification of the 
nuclear stockpile. A broad base of science, technology and engineering capabilities is necessary to 
ensure confidence in NNSA’s annual stockpile assessment and certification. In particular, resolution 
of several significant findings in the investigations of material configurations found in the nuclear 
warhead stockpile required an integration of R&D activities. Specific dynamic radiography tests 
performed at the Los Alamos National Laboratory Dual-Axis Radiographic Hydrodynamic Test 
(DARHT) facility and 3-dimensional computational simulations were required to give confidence in 
assessment of the impact of the observed material configurations that were small but important 
deviations from the warhead design baseline.  Without the integrated predictive capabilities 
developed through investments in high performance computing, modeling and simulation, 
unacceptable uncertainty in warhead performance would have resulted and underground nuclear 
tests would have remained the only alternative for verifying stockpile viability.   
 
The R&D 100 Awards awarded to DOE sponsored projects also point to successful basic and 
applied integration within the S&T communities. There are a number of examples such as these, but 
again the Department does not keep a targeted database of these successes. The exception to this is 
the SBIR/STTR programs which are required to track follow-on funding and commercialization 
successes of funded projects.  
 
 
6. STRENGTHING OUR EFFORTS TO MEET DOE & NATIONAL NEEDS 
 
Throughout its over 30 year history, the Department of Energy’s R&D efforts have led to 
tremendous advancements in scientific discovery and innovation, and the development and 
deployment of new technologies that have made significant contributions to energy security, 
economic development, national security, and the quality of life in U.S. 
 
Today, the U.S. and the world face an enormous energy challenge – how to meet growing energy 
demands and do so without significantly impacting the environment. Some say world energy 
demand will double by the end of this century; others say it will triple. According to the most recent 
data from the Energy Information Administration (EIA, 2008), U.S energy demand will increase 
approximate 25% by 2030. During this time world energy will increase by almost 48%. Carbon 
dioxide emissions are projected to increase by almost 25% in the U.S. and 50% globally. Where will 
all of this energy come from, and how do we provide this energy while limiting CO2 emissions? 
 
This challenge comes at time when modern science has made significant advances in our 
understanding and control of matter, energy, and information at the molecular level, and positions 
scientists and engineers to apply this knowledge and new capabilities across a wide spectrum of 
critical technologies. A new era of science is being ushered in, enabled by the Department of Energy 
and catalyzed by the urgency of the challenges before us.  Now more than ever, the Department is 
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positioned to aggressively address the energy needs of the country through a years-to-decades-to-
centuries strategy. Over 30 years of scientific advancement and technology innovation, and current 
collaborations and partnerships with the private sector have intersected with an acute focus on a 
national goal that demands large-scale and rapid changes in the way we currently produce, 
distribute, and use energy.    
 
The Department and the Nation face additional challenges. During the Cold War, the U.S. nuclear 
stockpile reached more than 30,000 nuclear weapons. Research and production of these weapons 
resulted in large volumes of nuclear waste and otherwise contaminated materials. During this period, 
the U.S. did not have the rigorous environmental protection requirements, and the environmental 
protection technologies, processes, and know-how that exist today to manage these materials. As a 
result large amounts of nuclear waste were generated, stored, and disposed of in ways that we now 
consider to be unacceptable, such as in single-shell underground tanks. These Cold War methods 
also led to the contamination of soil and groundwater at locations across the country. The sheer 
volume of affected soil and groundwater, the range of geologic settings, and the diversity of 
contaminant types make this one of the world’s most complex environmental challenges.  
 
The contaminated materials, including liquids, sludge, solids, and equipment, contain plutonium, 
uranium, and other radioactive elements—some of the most dangerous substances known to 
mankind. Some of the materials have low levels of radioactivity while others have high levels that 
require shielding of lead, concrete, and steel.  Within the DOE complex, there are more than 1.5 
million cubic meters of solid radioactive waste and 88 million gallons of radioactive liquid waste 
containing nearly 10 million curies of radioactivity. The total amount of nuclear waste to be safely 
dispositioned would fill the Louisiana Superdome. In addition to the waste, nuclear weapons 
research and production left a larger legacy of nuclear materials—nearly 5,000 contaminated nuclear 
and industrial facilities requiring decontamination and decommissioning and 10,000 areas needing 
remediation. There has been major progress in the cleanup of these sites, which span from 
Massachusetts to California.  The remaining challenges, however, such as those at the Hanford and 
the Savannah River Site (SRS), will require unique approaches utilizing new technologies developed 
by an effective combination of basic science and applied research and engineering. 
 
With the enactment of the Nuclear Non-Proliferation Treaty in 1970 and the Comprehensive Test 
Ban Treaty in 1996, one of the U.S.’s primary means of maintaining the safety and reliability of 
nuclear weapons was no longer acceptable, but the requirement to maintain a high level of 
confidence in weapons safety and reliability remained. Since then the U.S. has faced unique political 
and technical challenges as develops the means to balance the requirement to maintain its nuclear 
stockpile against the obligation and desire to provide strong leadership in arms control and non-
proliferation. The U.S. recognizes that in a world of uncertain dangers and evolving security needs, 
nuclear weapons and the robust deterrent deriving from them remain fundamental to national 
security 
 
The maintenance of safety, security and confidence in the nuclear deterrent, while continuing to 
provide global leadership in arms control and non-proliferation, requires new and innovative 
perspectives and processes as the stockpile becomes the oldest in the over 50-year history of the 
nuclear age. A decade ago the DOE and NNSA predecessor agencies faced an aging nuclear 
weapons complex and a legacy nuclear stockpile that was too large, lacked modern safety and 
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security features, did not have acceptable long-term reliability, and was poorly suited for the 
uncertain future of the 21st Century.  
 
A science-based program of evaluation, assessment, and expert judgment is a primary requirement 
for the U.S. to meet stockpile stewardship and reliability under an environment of no testing and no 
new weapons. Every year, the Secretary of Energy must certify the reliability of the stockpile 
without conducting an underground nuclear test. Advances in science and technology, including 
high-performance scientific computing and experimental research in materials sciences, 
nanotechnology, and high energy density physics, make this feasible. An effective stewardship 
program will continue to require complementary efforts at the national laboratories and universities, 
including advances in high-performance computing; enhanced surveillance to predict aging and 
other defects; improved non-nuclear testing with high explosives; archiving of past design, testing 
and materials data; and scheduled revalidation and life-extension for the basic weapon designs in the 
continuing U.S. stockpile.  
 
In addition, the convergence of heightened terrorist activities and the ease of moving nuclear 
materials, technology, and information across borders have made the potential for terrorism 
involving weapons of mass destruction (WMD) the most serious threat facing the Nation and 
preventing WMD from falling into the hands of terrorists is the top national security priority. The 
NNSA must employ more sophisticated advanced technologies to detect the proliferation of 
weapons of mass destruction worldwide, and eliminate or secure inventories of surplus materials and 
infrastructure usable for nuclear weapons. 
 
Moving forward, improving basic-applied program coordination within the Department and research 
integration within the S&T communities is one area where the Department can improve the 
effectiveness its R&D portfolio in meeting U.S. energy challenges, and environmental stewardship 
and national security responsibilities. Alternative and complementary processes for improved R&D 
coordination are described below. The suggestions provided below incorporate lessons learned and 
would serve to tackle current challenges. Also discussed below is the value of establishing a 
common, consistent framework from which R&D portfolio analysis and coordination decisions are 
developed, and example frameworks are provided.  
 
Alternative and Complementary Processes for R&D Coordination 
 
Much progress has been made within the Department to identify research gaps and opportunities for 
basic-applied research coordination, establish good working relationships at the program levels, and 
build a strong basis of research integration within the R&D portfolio. Moving forward, the 
Department’s basic-applied R&D coordination efforts will need to accomplish the following: 
 
• Improve communication between DOE basic and applied programs and within the S&T 


communities 
• Understand past successes (and failures) both inside and outside of the Department 
• Establish proactive and sustained planning processes 
• Provide resources to facilitate the coordination and implementation 
• Align coordination efforts with the annual budget process 
• Remove unnecessary barriers to coordination 
• Develop the tools to measure progress and successes 
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Drawing upon the lessons learned from recent and current R&D coordination activities, the 
following processes, carefully planned and adequately resourced, have the potential address many of 
the current challenges and provide greater opportunity for improved of basic-applied research 
coordination in the future. 
 
Improve communication within DOE and learn from past experiences through a DOE-wide 
workshop or retreat. 
 


• A DOE-wide program manager workshop or retreat with senior management would provide 
a forum for obtaining broad Department input on improving coordination. The experiences 
and views towards recent and past R&D coordination efforts vary across programs and 
management levels. Creating a structured forum for senior management to exchange views 
with program managers and openly discuss suggestions for improvement would be a 
valuable first step in establishing new or more effective coordination processes department-
wide. Such a forum would also serve as a means for senior management to communicate its 
support of R&D coordination efforts and the importance of such efforts to the Department’s 
missions. 


 
This workshop could also serve as a forum to: 
o Learn from the practices, successes and failures of other large S&T organizations. By 


including presentations and discussions with representatives from leading S&T 
organizations in the private sector (e.g. IBM, GE, Google, Boeing) DOE can learn from 
their successful management practices for bridging basic-applied research gaps and 
facilitating collaborations between the basic and applied research communities. 


  
o Evaluate how current program management authorities can be better utilized to facilitate 


integration. The Department currently uses such practices as joint funding solicitations 
and coordinated merit reviews between the basic and applied programs. By evaluating 
the management tools the Department currently has within its authority, creative 
processes may be identified that can address key coordination management needs while 
avoiding the creation of unnecessary layers of bureaucracy.  


 
Serve as a catalyst for communication between the basic and applied S&T communities 
 


• An annual DOE R&D conference that brings the DOE basic and applied S&T communities 
together, along with DOE program managers, would serve to improve communication 
between the research communities that support the DOE mission and provide a forum for 
researchers to build collaborations. The conference would bring together science, applied 
R&D, and management leaders together each year for presentations and poster sessions on 
progress, promising new directions, and research capabilities. This could take the form of a 
single conference with parallel sessions, or series of conferences with a narrower focus of 
S&T topics. Some programs currently do this on a very small scale with joint contractor 
meetings. Such an annual forum would enable more focused exchange between DOE 
supported researchers and other scientists and engineers engaged in DOE relevant research 
than the conferences currently organized by scientific professional societies and industry 
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organizations. Such forums would also enable the DOE program managers to be an integral 
part of this exchange.  


 
Established structured processes for sustained coordination planning  
 


• Standing committees led by program managers from both the basic and applied programs 
focused on communicating and coordinating crosscutting research areas is one example of a 
process that could build on current efforts. The Energy Materials Coordinating Committee 
(EMaCC) provides a model for such committees. EMaCC is a formal structure for 
communicating and coordinating between 19 different program offices with distinctly 
different mission-related responsibilities for materials research and development. The 
committee has a charter defining the scope of its activities, meets several times a year, and 
provides an annual update on materials research efforts across the Department.  
 
Additional committees could be established for other crosscutting areas of research (e.g. 
computation and simulation, chemical transformations and catalysis, electrical energy 
storage, and geosciences). The committees could be charged with assessing opportunities for 
coordination and establishing common priorities within defined topical areas over time 
periods that allow thoughtful discussion, consultation with respective programs, and when 
needed, input from the broader scientific community through workshops or other forums. 
Such committees might report to the Under Secretaries or the Deputy Secretary of Energy 
and deliberate in a manner to support annual budget decisions on R&D coordination. 


 
• Alternatively, a National Science and Technology Council –like structure currently used by 


the White House Office of Science and Technology Policy for coordinating interagency 
R&D activities may be a model to consider for a long-term, corporate-wide process for 
evaluating R&D coordination opportunities and research gaps, and identifying priorities for 
implementation. Each of the committees in the NSTC has several underlying subcommittees 
or interagency working groups that are charged with defined functions under a charter. Such 
a structure of subcommittees, and more detailed task groups within, led by technical program 
managers from the DOE basic and applied programs could provide a more sustained, 
deliberate, and resourced approach to R&D coordination than the previous, more ad hoc 
portfolio review and assessment processes of recent years. 
 
Useful attributes of an NSTC-like process: 


o Each subcommittee and task group has a charter defining the group’s purpose, 
responsibilities, membership organizations, deliverables, and lifetime. 


o Participants of the subcommittees and task groups are subject matter experts 
representing their organizations. 


o Resulting deliverables are concurred upon by the member organizations and thus 
provide a consensus document. 


o The activities and deliverables of the groups inform decisions of the senior officials 
they report to. 


 
Such a structure, with leadership co-chaired by both a basic and applied program and 
participation by technical program managers, would provide an appropriate scientific and 
technical basis for analysis and development of opportunities and priorities. The 
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subcommittees could report to a council of the two Under Secretaries and the NNSA 
Administrator, or to the Deputy Secretary of Energy. Additional benefits of such a structure: 


o Charges and deliverables could also serve to inform the annual budget process.   
o The subcommittees and task forces could serve as a technical resource for senior 


management for assessing more focused research and technical topics.  
o A subcommittee could be developed to focus on the development of sensible criteria 


and analytical methods of measuring progress in R&D program coordination and 
research integration. 


o An institutionalized processes and documented outcomes can transparently 
demonstrate to DOE stakeholders, including OMB and Congress, the programmatic 
R&D coordination efforts and senior management’s involvement.   


 
Align coordination efforts with the annual budget process 
 
• Establishing an integrated budget element in the annual Congressional Budget Request for basic-


applied R&D coordination would serve as a driver for internal DOE planning processes and help 
communicate the Department’s interests to stakeholders such as the S&T communities, OMB, 
and Congress. A dedicated R&D coordination section in the budget narrative of each 
participating DOE basic and applied program along with linked sections in the overviews would 
serve to develop better communication with OMB on the Department’s R&D integration efforts. 
The narratives describing ongoing and planned R&D integration activities in the budget request 
would also serve as an effective mechanism for communicating the Department’s plans and 
associated benefits to Congress, particularly the Appropriations Committees. Likewise, a 
dedicated section in the budget narrative would signal to the S&T communities our planned 
directions and funding intentions.  
 
The Department’s effort to do this on a small scale in 2008 was viewed favorably by OMB and 
parts of Congress. The FY 2009 Budget Request for DOE highlighted each of the six newly 
initiated R&D coordination areas of research in the budget sections for each of the participating 
program. This was well received by the House Appropriation Committee as indicated by their 
extensive remarks in their FY 2009 Energy and Water Development Subcommittee mark.  


 
Develop the tools to measure progress and successes 
 
• The Department’s basic and applied programs use peer review by recognized experts and 


Federal Advisory Committee reviews as valuable mechanisms to evaluate the quality of research 
supported within their portfolios and progress towards research program goals. These 
mechanisms could be expanded to include review criteria focused on how well the funded 
research is progressing in targeted areas that span the realm of basic and applied, and, from the 
overall portfolio perspective, how the research efforts are addressing technology gaps and 
building partnerships among basic and applied research scientists and engineers.  


 
• Creating an institutionalized stainable R&D coordination process also enables the Department to 


create meaningful performance measures associated with R&D coordination and research 
integration. As coordination processes mature and R&D integration efforts are reviewed, it will 
become more feasible to develop criteria for quantitative measures for determining the impact of 
basic-applied R&D integration efforts on program goals, DOE mission goals, and national goals.   
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The processes above collectively would help ensure that the Department’s R&D coordination efforts 
will: 
 
• Foster integrated basic-applied Principal Investigator teams 
• Create basic-applied DOE management teams 
• Tap the best scientists and engineers – the innovative thinkers, receptive to new ideas and people 
• Establish objectives that are innovation driven, not schedule driven 
• Foster stable programs and new initiatives with reasonable assurance of appropriate duration 
• Benefit from periodic review by top expert scientists/engineers outside DOE  
 
Using Common Frameworks for R&D Coordination Portfolio Assessments 
 
While there may never be a perfect process to ensure that the “right” scientific discoveries are made 
in “timely” manner to address obstacles in advancing particular technologies, better coordinated 
research efforts and improved communication across the S&T communities can help improve the 
speed and certainty that basic science will have an impact on applied research and development 
areas necessary to meet U.S. energy, environment, and national security challenges.  
 
A Secure Energy Future 
 
An important element in improving R&D integration efforts for energy is a common understanding 
by both the basic and applied programs of their potential contribution to the various components of 
the larger energy system. The 2006 S&T Portfolio Assessment process by the Laboratory Working 
Group highlighted aspects of this, acknowledging that mission impact requires translation from 
discovery to innovation to the market. Basic science creates entirely new technology possibilities. 
Likewise, technology efforts identify key issues requiring improved scientific understanding or new 
approaches. Improving technology performance, in turn, suggests new deployment opportunities. 
And market feedback helps set technology performance requirements. 
 
The LWG also recognized the importance of looking at longer time horizons and basing Department 
R&D portfolio assessments, including assessments of R&D integration opportunities, on a common, 
consistent corporate view of the energy system. For the purpose of their assessment the LWG’s view 
of the energy system consisted of energy technology sectors associated with energy supply, 
distribution, and use (the “innovation strands”), and the crosscutting systems, such as future 
electricity and liquid fuel systems and S&T opportunities that span those three innovations strands. 
An illustration of this energy system is provided in Figure 3. 
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 Figure 3. Energy system framework used by the 2006 Laboratory Working Group Portfolio Assessment 
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This energy system view gave the LWG a framework for their analysis which considered short-, 
medium-, and long-term time horizons and the technology gaps, and identified the basic research 
and technology areas and crosscutting discovery research areas that offer potential foundations for 
disruptive innovations in all of the “innovation strands” above. 
 
Having a corporate view of the energy system, or framework, allows for better understanding of the 
systematic impacts and potential returns on R&D investments. This framework ultimately begins 
with an understanding current energy supply, distribution, and use in the United States. Figure 4 is 
one such framework that has been used for over 50 years and was developed by Lawrence 
Livermore National Laboratory in the 1950s. The 2006 U.S. energy flow in Figure 4 was developed 
with the most recent available data from DOE’s Energy Information Administration. This diagram 
provides a single view of the country’s energy system and relative contributions (shown by the line 
widths) of the different energy sources. The diagram also shows the connection between different 
energy sources, where the energy is consumed and where it is lost . These are some of the facts that 
can be concluded from the figure. Approximately 85% of the Nation’s energy supply comes from 
fossil fuels. Less than 7% of the total energy supply comes from renewable sources. Approximately 
40% of the total energy supply is used for the production of electricity and 30% is used for 
transportation. Over 96% of the energy for transportation in the U.S. comes from petroleum. And a 
remarkable amount of the energy put into the system, approximately 55%, is lost and goes unused.  
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Figure 4. Energy Flow in the United States in 2006 in Quads 
 


Source:  LLNL 2008; data are based on DOE/EIA-0384(2006).  Credit should be given to LLNL and DOE. 6


Fu
el 


Fu
el 


Sw
itc


hi
ng


Sw
itc


hi
ng


Fu
el 


Fu
el 


Sw
itc


hi
ng


Sw
itc


hi
ng


En
d


En
d --


us
e 


us
e 


Ef
fic


ien
cy


Ef
fic


ien
cy


CC
S


CC
S


Electric Electric 
Energy Energy 
StorageStorage


Co
ns


er
va


tio
n


Co
ns


er
va


tio
n


Electricity Electricity 
Transmission and Transmission and 


DistributionDistribution


U.S. Energy Flow into the 21st Century
Sufficient, Clean, Reliable Energy for the Next Century – No Silver Bullet


U.S. Energy flow 2006 (Quads)
 


 
 
Each energy source contributing to the total U.S. supply is tied in one way or another to the Nation’s 
national and economic security, and the quality of our environment. The origin of the energy source 
directly affects the country’s national security; generally, domestic sources provide greater security 
than foreign sources. The uncertainties of the energy source impact the source’s affordability and 
thus the Nation’s economic security. These uncertainties include everything from extreme weather 
events and infrastructure failures, to civil and international wars and terrorist attacks. Likewise, how 
the energy is produced and used directly affects the Nation’s environmental quality. The U.S. has 
valuable natural resources such as coal, petroleum, and natural gas reserves, but exploiting those 
reserved may not come without some consequence to the environment. 
 
Regardless of other factors such as policies, market drivers, and societal concerns, a comprehensive 
national energy strategy will need to address areas of energy supply (source), distribution, and use. 
On the supply end of the spectrum this means fuel switching. For the transportation sector, this 
includes biofuels, alternative liquid fuels, and electric substitution (e.g. electric vehicles). For the 
electricity sector means renewables, nuclear energy, natural gas, and coal. Diagrams on more 
detailed technology options created by the LWG assessments can be found in Appendix F. To 
increase energy supply without significantly increasing CO2 emissions, carbon management 
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technologies would need to play a role. Given the significant loss of energy in the system, much can 
be gained by targeting electricity storage and distribution, and end-use efficiencies. Advanced 
electrical energy storage, power electronics, real-time electrical grid control can provide more 
efficient and reliable distribution. Likewise, more energy efficient appliances, such as solid-state 
lighting, reduce demand on the current energy supply. 
 
Today’s current energy technologies and infrastructure are rooted in 20th Century technologies and 
19th Century discoveries, namely the internal combustion engine and incandescent lighting. These 
two technologies are largely responsible for driving the development of our current transportation 
system and electricity infrastructure. We know that current technologies cannot meet the energy 
challenges we now face. And incremental changes in current technologies will not suffice. Looking 
forward it is unlikely that there will be a silver bullet technology that will meet our energy needs in 
the way that the petroleum did in the past. That is why the Department’s R&D portfolio is investing 
in basic science and applied research supporting multiple technology options in energy supply, 
distribution and storage, and end-use. The energy technologies of the 21st Century will be driven by 
a new era of science and technology, one rooted in our ability to direct and control matter down to 
the molecular, atomic, and quantum levels. A secure energy future for the Nation begins with a 
years-to-decades-to-centuries strategy. And a central part of this strategy is ensuring that the 
transformational discoveries in basic science are translated into the revolutionary technologies the 
Nation needs. 
 
Environmental Legacy and Stewardship 
 
Cleaning up the nation’s nuclear weapons complex remains one of the most technologically 
challenging and financially costly problems facing the Department. Safety, cost, and technological 
challenges have often delayed progress in retrieval, processing, and final disposition of high-level 
waste, spent nuclear fuel, and challenging materials. Some of the issues result from the difficulty and 
complexity of the technological issues; others have programmatic basis, such as strategies that may 
provide undue focus on near-term goals or difficulties in developing and maintaining stakeholder 
confidence in the proposed solutions.  The complexity and interdependency of the environmental 
management challenges are illustrated in Figure 5, which can serve as a type of framework for EM’s 
R&D portfolio needs. The different processes, systems, and requirements illustrated in Figure 5 can 
be categorized into three focus areas: Waste Processing, Groundwater and Soils, and Deactivation 
and Decommissioning. There are significant scientific and engineering needs by EM in each of these 
focus areas. 
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Figure 5. Environmental Management schematic for the Savannah River Site 
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The Office of Environmental Management’s (EM) Roadmap, U.S. Department of Energy – Office of 
Environmental Management Engineering & Technology Roadmap (Roadmap), defines the 
Department’s intent to reduce the technical risk and uncertainty in its cleanup programs. The unique 
nature of many of the remaining facilities will require a strong and responsive engineering and 
technology program to improve worker and public safety, and reduce costs and environmental 
impacts while completing the cleanup program.   The EM Roadmap is a springboard for the 
development and deployment of discoveries coming out of many basic science avenues such as the 
Office of Science and Laboratory Directed Research and Development.  There are continued 
discussions between EM and the Office of Science in many areas.  One area of emphasis in EM’s 
science needs is in support of the cleanup efforts at the nuclear weapons sites.  A recent publication, 
P. Bredt, et al., Scientific Opportunities to Reduce Risk in Nuclear Process Science (2008), endorses 
independent basic fundamental science research, addressing the full cleanup life-cycle, and identifies 
opportunities to help address these challenges by providing 1) scientific insight into the fundamental 
mechanisms involved in currently selected processing and disposal options, 2) a rational path to the 
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development of alternative technologies should the primary options fail, 3) confidence that models 
that predict long-term performance of different disposal options are based upon the best available 
science, and 4) fundamental science discovery that enables transformational solutions to 
revolutionize the current baseline processes. 
 
Nuclear Stockpile Stewardship 
 
The mission of the National Nuclear Security Administration (NNSA) is to strengthen national 
security through the military application of nuclear energy and by reducing the global threat from 
terrorism and weapons of mass destruction. A major goal of this effort is to transform the Nation’s 
nuclear weapons stockpile and supporting infrastructure to be more responsive to the threats of the 
21st Century. Figure 6 illustrates four of the NNSA’s mission focus areas and the scientific pillars 
that underpin NNSA’s ability to meet its mission goals.  
 
Figure 6. Four scientific pillars underpinning NNSA mission focus areas 
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Four scientific pillars illustrated in Figure 6 underpin NNSA’s ability to perform its missions: High-
performance computing and simulation; materials science, physical data, and microelectronics; high-
energy-density science; and hydrodynamic testing.  Together, these scientific pillars form the basis 
for the development of predictive capabilities.  Improved fundamental models of materials behavior 
and other physical data, as well as revolutionary advances in computer architecture and simulation 
capabilities over the past decade have enabled the development of these predictive capabilities.   
 
The NNSA’s Defense Programs is focused on keeping the U.S. nuclear weapons safe, secure, and 
reliable in the absence of underground nuclear testing. NNSA uses and oversees a wide-range of 
breakthrough science experiments, engineering audits and high-tech computer simulations, including 
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extensive laboratory and flight tests of warhead components and subsystems, to keep the existing 
warheads reliable, secure and safe.  The Programs’ activities also focus on transforming and 
revitalizing the entire nuclear weapons complex to be smaller, safer, more secure and more 
efficient.  NNSA must be better able to quickly respond to technical problems in the stockpile and be 
able to rapidly respond to unforeseen national security needs. NNSA’s broad-based and 
comprehensive set of science, technology, and engineering (ST&E) capabilities ensure confidence in 
its annual stockpile assessment and certification. Without integrated predictive capabilities, 
unacceptable uncertainty in warhead performance would drive a need for underground nuclear tests 
to ensure stockpile reliability.   
 
NNSA’s Nuclear Nonproliferation goal is to detect, prevent, and reverse the proliferation of 
weapons of mass destruction (WMD). The NNSA provides policy and technical leadership to limit 
or prevent the spread of materials, technology, and expertise relating to weapons of mass 
destruction; advance the technologies to detect the proliferation of weapons of mass destruction 
worldwide; and eliminate or secure inventories of surplus materials and infrastructure usable for 
nuclear weapons – in short, to detect, secure, or dispose of dangerous nuclear material. Two key 
scientific areas that underpin the NNSA’s ability to accomplish this are highlighted in Figure 6. 
 
The focus of the NNSA’s Naval Reactors program is to provide the United States Navy with safe, 
military effective nuclear propulsion plants and ensure their continued safe and reliable operation. 
The program is responsible for all naval nuclear propulsion work, beginning with reactor technology 
development, continuing through reactor operation, and ending with reactor plant disposal. The 
Emergency Response program provides the capabilities to respond to and mitigate nuclear and 
radiological incidents worldwide as the U.S. government’s primary capability for radiological and 
nuclear emergency response. Basic and applied research in materials science, physical data, and 
microelectronics are essential for meeting these responsibilities. 
 
Future R&D portfolio assessments and other efforts by the Department to identify and address 
research gaps and opportunities for better basic-applied R&D coordination and collaborations will 
benefit from being done within the context of consistent frameworks describing the system, whether 
it be for energy, environmental legacy waste management, or stockpile stewardship. Such 
frameworks that are independent of policy factors, market drivers, and particular societal interests 
will enable processes that are science and innovation driven and the promote consistency needed to 
effectively manage research portfolios over time frames needed to see impacts. 
 
 
7. CONCLUSIONS 
 
As with other large R&D organizations, DOE faces the challenge of translating new concepts that 
arise out of basic research to the conceptual stage and targeted R&D. The Department and its S&T 
communities recognize that advances in basic sciences create entirely new technology possibilities. 
Likewise, technology efforts identify key issues requiring improved scientific understanding or new 
approaches. Central to bridging R&D gaps between the basic and applied research communities is 
leadership by the Department’s senior management and program managers in improving 
communication and coordination between DOE programs in headquarters, and, through these 
coordination efforts, provide opportunities for the basic and applied scientists and engineers in the 
field to collaborate and build integrated R&D efforts that target DOE mission needs.  







Topic Issue Paper: DOE Basic-Applied R&D Integration, October 1, 2008 


Internal Draft, Not for Decision 45


 
Since its inception, the Department of Energy has engaged in efforts to coordinate its basic and 
applied R&D programs and some of the processes carried out in recent years were described above. 
Through these processes many S&T opportunities have been identified that, if pursued, have the 
potential to accelerate mission goals for energy and national security, and environmental 
stewardship. Tables I, II, and III above highlight many of these S&T opportunities and identify the 
corresponding basic and applied programs that would pursue those collaborative efforts. Some of 
these opportunities build on current efforts, while others such as those listed in Table III were 
previously unidentified opportunities for mutual collaboration. Six of these areas were proposed for 
initiation in the FY 2009 budget request, and the planning for three additional areas in FY 2010 is 
currently underway.  
 
There were also many lessons-learned by the Department regarding what is required to promote 
successful coordination and collaboration efforts. Namely: 
• Ongoing communication and collaboration between the basic and applied programs is essential 


through both structured dialogue and informal interactions between program managers.  
• Strong support by senior management and bottoms-up approaches led by program managers, 


with engagement of the scientific community, provide greater potential for successful 
implementation.  


• R&D coordination is one of many factors in program planning and the management of research 
portfolios that impact mission goals. Preserving the distinct mission focus of individual 
programs while exploring areas of connectivity and mutual benefit is an important goal in 
coordination efforts.  


• Communication to stakeholders such as OMB and Congress is necessary for supporting 
sustained efforts to implement new R&D coordination areas.  


 
Looking to the future, much can be harvested from this recent work both in terms of implementing 
S&T opportunities identified and establishing alternative mechanisms that replace or are 
complementary to current practices. The technical workshops, for example, presented a broad range 
of S&T opportunities that are still ripe for pursing. Table IV lists the technical workshops conducted 
over the past six years and maps the research priorities and opportunities resulting from those 
workshops to where they impact elements of an energy system, and the EM and NNSA mission 
focus areas discussed in the previous section.  
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Table IV. Technical workshops and where the opportunities identified can impact DOE mission 
elements 
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Basic Research Needs to Assure a Secure 
Energy Future  October 2002) X X  X X        


Basic Research Needs for the Hydrogen 
Economy (May 2003)  X  X         


Basic Research Needs for Solar Energy 
Utilization (April 2005)  X  X         


Basic Research Needs for Superconductivity 
(May 2006) X    X    X    


Basic Research Needs for Solid-state 
Lighting (May 2006) X            


Basic Research Needs for Advanced Nuclear 
Energy Systems ( July 2006)   X    X   X X X  


Basic Research Needs for the Clean and 
Efficient Combustion of 21st Century 
Transportation Fuels (October 2006) 


X X           


Basic Research Needs for Geosciences 
(February 2007)  X X    X      


Basic Research Needs for Electrical Energy 
Storage (April 2007) X   X         


Basic Research Needs for Materials Under 
Extreme Environments (June 2007) X X X X X X X X X X X  


Basic Research Needs: Catalysis for Energy 
(August 2007) X X  X         


Nanoscience Research for Energy Needs 
(March 2004) X X X X X X X  X    


Advanced Computational Materials Science: 
Application to Fusion and Generation IV 
Fission Reactors (March 2004) 


 X         X  


The Path to Sustainable Nuclear Energy: Basic 
and Applied Research Opportunities for 
Advanced Fuel Cycles (September 2005) 


 X    X   X X X  
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Workshop on Simulation and Modeling for 
Advanced Nuclear Energy Systems (August 
2006) 


 X    X X X X X X  


Nuclear Physics and Related Computational 
Science R&D for Advanced Fuel Cycles 
Workshop (August 2006) 


 X    X X  X X X  


Biomass to Biofuels: Breaking the Biological 
Barriers to Cellulosic Ethanol [and other 
biofuels] Workshop (December 2005) 


 X X          


Mathematical Research Challenges in 
Optimization of Complex Systems 
Workshop (December 2006) 


X X X X X  X  X    


Computational Subsurface Sciences 
Workshop (January 2007)   X    X      


Computational Research Needs in Alternative 
and Renewable Energy (September 2007) X X  X         


Cyber Security Research Needs for Open 
Science (July 2007)     X X   X    


Workshop on Research Needs for Wind 
Energy Characterization (January 2008)  X           


Workshop on the Nations Need for Isotopes: 
Present and Future (August 2008)  X    X X X X    


Opportunities for High Energy Density 
Laboratory Plasma Science (May 2007)  X       X    


 
 
Several possible alternative and complementary mechanisms for enhanced basic-applied R&D 
coordination that would serve to build on lessons learn and address current challenges were 
described above. These proposed mechanisms are centered on accomplishing the following: 
 
• Improve communication within DOE and learn from past experiences 
• Serve as a catalyst for communication between the basic and applied S&T communities 
• Established structured processes for sustained coordination planning 
• Align coordination efforts with the annual budget process  
• Develop tools to measure progress and success 
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Improving basic-applied R&D program coordination within the Department and research integration 
within the S&T communities is integral to the Department efforts to improve the effectiveness its 
R&D portfolio in meeting U.S. energy challenges, and environmental stewardship and national 
security responsibilities. Taken in sum, recent coordination efforts have been widespread and have 
contributed greatly to DOE’s capabilities and impact on mission goals. While these efforts have 
identified many new opportunities, helped establish good working relationships between program 
managers, and allowed for the initiation of a few new key research areas, the Department could 
benefit from more deliberate, sustained, and appropriately resourced planning processes and 
structured communication efforts with its stakeholders. This becomes increasingly important as the 
Department develops new strategies for meeting the current and future challenges we now face.  
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Computational Research Needs for Alternative and Renewable Energy, September 2007, 
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A. P. Poloski, K. Subramanian, J. D. Vienna, B. Wilmarth, Scientific Opportunities to Reduce 
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Report of the Interagency Task Force on High Energy Physics, August 2007, National Science and 
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Universe. 
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Appendix B. Four-Column Charts from the “Basic Research Needs” Workshops 
 


One way to describe the focus of the Department’s basic research programs compared to those of the applied 
technology programs is illustrated the four column charts representing the continuum of research, 
development, development and deployment. These particular examples below are from the Office of 
Science’s Office of Basic Energy Sciences “Basic Research Needs” workshop reports, but similar illustrations 
could be developed for research areas in all of the Office of Science programs. The first of two columns on 
the left is Discovery Research described as basic research for fundamental new understanding on materials or 
systems that may revolutionize or transform today’s technologies for energy, environment, and national 
security. Use-inspired basic research focuses on fundamental new understanding, usually with a goal of 
addressing showstoppers on real-world applications in the energy or environmental technologies. The Grand 
Challenges study by the Basic Energy Sciences Advisory Committee described the basic research areas aimed 
at addressing fundamental limitations of current theories and descriptions of matter in the energy range 
important to everyday life—typically energies up to those required to break chemical bonds. Grand 
Challenges research would fall in a far left column, as illustrated in Figure 1 of this paper.  
 
The two right-hand columns describe the research, development, and deployment activities undertaken by the 
Departments applied technology programs, in some cases in partnership with industry. Applied research can 
be generally described as research with the goal of meeting technical milestones with and emphasis on the 
development, performance, cost reduction, and durability of materials and components or on efficient 
processes. It also includes research on proof of technology concepts. Technology maturation and deployment 
efforts include scale-up research, at-scale demonstration, cost-reduction strategies, prototyping, 
manufacturing R&D, and deployment support.  
 


Low-dimensionality, 
quantum confinement, 
and the control of the 
density of states of 
photons, phonons, 
electrons 


Defects, disorder, and 
tolerance to same of 
advanced materials


Molecular self-assembly 
and self-repair


Designer interfaces and 
thin films


Photon management, 
including exciton creation 
and transport 


Control of light absorption 
and scattering


Novel theoretical and 
experimental tools


New or nanostructured materials 
for multiple-junction solar cells


Control and extraction of energy 
from multiple-exciton generation


Radiative and non-radiative
processes in solar cells


Interfacial photochemistry of 
dye-sensitized nanostructures


Synthesis and processing 
science:  Thin-film growth, 
templating, strain relaxation, 
nucleation and growth


Enhanced coupling of solar 
radiation to absorber materials, 
e.g., by periodic dielectric or 
metallodielectric structures


Energy transduction in novel 
molecular, polymeric, or nano-
particle-based photovoltaics


Technology Milestones:


Decrease the cost of solar to 
be competitive with existing 
sources of electricity in 10 
years


Deploy 5-10 GW of 
photovoltaics (PV) capacity 
by 2015, to power ~2 million 
homes. 


Residential: 8-10 ¢/kWhr
Commercial: 6-8 ¢/kWhr
Utility: 5-7 ¢/kWhr (2005 $s)


Silicon solar cells – single 
crystal, multicrystal, ribbon, thin-
layer; production methods; 
impurities, defects, and 
degradation


Thin-film solar cells – a-Si, 
CuInSe, CdTe, Group III-V 
technologies


High-efficiency solar cells


Polymeric and dye-sensitized 
solar cells


Assembly and fabrication R&D 
issues


BESBES EEREEERE


Technology Maturation
& DeploymentApplied ResearchDiscovery Research           Use-inspired Basic Research


Scale-up research 
At-scale demonstration
Cost reduction
Prototyping
Manufacturing R&D
Deployment support


Solar-to-Electric Conversion
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Solar-to-Fuels Conversion


Charge transfer and 
separation in natural and 
bio-inspired photosynthetic 
systems


Nano-architectures for 
coupling light-harvesting 
and catalytic functions


Self-organization and 
controlled-assembly of 
complex structures


Robust,  functional catalysts 
that mimic biological 
processes 


Ultrafast imaging of electron 
dynamics


Multi-scale theoretical and 
computational approaches


Novel photoelectrode
materials and molecular 
configurations for efficient 
photoelectrolysis


Biomimetic multi-electron 
catalysts and proton-coupled 
electron transfer for solar 
water splitting 


Photocatalytic cycles for CO2
reduction to alcohol fuels 


Multi-scale control of 
reactivity in hybrid molecular 
materials 


Defect formation 
mechanisms and self-repair 
in solar-to-fuels pathways 


Hierarchical organization of 
molecular constructs for 
artificial photosynthesis


Technology Milestones:
2010 to 2012: Laboratory-scale 
demonstration of solar driven high-
temperature thermochemical hydrogen 
production that projects to a cost 
$6.00/gge (ultimate target: $7.00/gge 
delivered)


2015 to 2018: Laboratory-scale photo-
electrochemical water splitting system 
to produce hydrogen at a 10% solar-to-
hydrogen efficiency.  Laboratory-scale 
photobiological water splitting system to 
produce hydrogen with 5% efficiency.


Accelerate and expand research on 
the low-cost solar production of 
hydrogen:


Component development and systems 
integration to enable electrolyzers to 
operate from inherently intermittent and 
variable-quality power derived from 
solar sources


Solar-driven high-temperature chemical 
cycle water splitting


Photoelectrochemical systems


Thermochemical conversion of biomass


Photolytic and fermentative 
microorganism systems


BESBES EEREEERE


Technology Maturation
& DeploymentApplied ResearchDiscovery Research           Use-inspired Basic Research


Scale-up research 
At-scale demonstration
Cost reduction
Prototyping
Manufacturing R&D
Deployment support


 
 


Technology Maturation
& DeploymentApplied ResearchDiscovery Research           Use-inspired Basic Research


Office of ScienceOffice of Science
BESBES


Technology OfficesTechnology Offices
EDEREDER


Technology Milestones:
2G coated conductor carrying 
300 A x 100 m (2006)


In-field performance for 50 K 
operating temperature


Electric power equipment with 
½ the energy losses and ½ the 
size


Wire with 100x power capacity 
of same size copper wires at 
$10/kiloamp-meter


Assembly and utilization R&D 
issues


Materials compatibility and 
joining issues


Complete determination of 
interaction functions 
generating HTS


Predictive understanding of 
strongly correlated 
superconductivity


Room-temperature 
superconductor


Nano/meso-scale 
superconductivity


Vortex matter


Materials by design


Manipulation of structure 
and properties on the 
atomic scale


Tuning competing 
interactions


100K isotropic SC


3-d quantitative determination 
of defects and interfaces


Intrinsic and intentional 
inhomogeneity


“Pinscape engineering” in-situ 
manipulation of pinning centers


Achieve theoretical limits of 
critical current


Next generation SC wires


Scale-up research 
At-scale demonstration
Cost reduction
Prototyping
Manufacturing R&D
Deployment support


Superconductivity
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Technology Maturation
& DeploymentApplied ResearchDiscovery Research           Use-inspired Basic Research


Office of ScienceOffice of Science
BESBES


Technology OfficesTechnology Offices
EEREEERE


Technology Milestones:


By 2025, develop advanced solid 
state lighting technologies 
with a product system 
efficiency of 50 percent with 
lighting that accurately 
reproduces sunlight 
spectrum.


Materials and components for 
inorganic and organic light-
emitting diodes research for 
improved efficiency and cost 
reduction


Strategies for improved device 
light extraction 


Low-cost fabrication and 
patterning techniques and 
tools & manufacturing R&D


Product degradation and 
reliability issues


Rational design of SSL lighting 
structures
Control of radiative & non-
radiative processes in light-
emitting materials
New functionalities through 
heterogeneous nanostructures
Innovative photon 
management
Enhanced light-matter 
interactions 
Precision nanoscale 
characterization, synthesis, 
and assembly
Multi-scale modeling –
quantum excitations to light 
extraction


Unconventional light-emitting 
semiconductors


Photon conversion materials


Polar materials and 
heterostructures for SSL


Luminescence efficiency of 
InGaN


Managing and exploiting 
disorder in OLEDs


Understanding degradation in 
OLEDs


Integrated approach to OLED 
fundamentals


Developing national 
standards and rating 
systems for new 
products 
Commercial adoption 
and support
Industrial partnership


Legal, health, market, 
and safety issues
Cost reduction
Prototyping


Solid State Lighting


 


Advanced Nuclear Energy Systems


Technology Maturation
& DeploymentApplied ResearchDiscovery Research           Use-inspired Basic Research


Office of ScienceOffice of Science
BESBES


Technology OfficesTechnology Offices
NENE


Accurate relativistic 
electronic structure 
approaches for correlated f-
electron systems
Integration of multi-physics, 
multi-scale computational 
models: atomistic to 
continuum
Reactivity, dynamics, 
molecular speciation and 
kinetic mechanisms at 
interfaces
Utilize microstructure 
control to impart radiation 
resistance to structural 
materials for ANES
Innovative experimental 
methods for dynamic, in 
situ measurements of 
fundamental properties


Predict microstructural and 
chemical evolution in 
actinide fuel, cladding and 
structural materials during 
irradiation
Identify self-protective 
interfacial reaction 
mechanisms capable of 
providing universal 
stability in extreme 
environments
Improve understanding of 
coordination geometry, 
covalency, oxidation state, 
and cooperative effects of 
actinides to devise next 
generation separation 
methods.
Predict the behavior of 
waste forms over millennia


Rational design and 
development of reactor 
fuels
Verified and validated 
modules for reactor-level 
multi-scale simulations
Develop 3D fuel 
performance code
Laboratory-scale sample 
fabrication and 
characterization with 
relevant post-irradiation 
examination of samples
Demonstrate new 
separation systems at 
bench scale
Demonstrate at-scale 
waste- form performance in 
deep geologic laboratory


Demonstrate the scaling to 
production-scale by 
process prototyping
Develop and validate fuel 
licensing code for design 
and safety basis
Fabricate and characterize 
lead test assemblies (LTAs)
Irradiate lead test 
assemblies in prototypic 
environment
Couple waste-form 
performance to design and 
performance of a 
repository.
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Technology Maturation
& DeploymentApplied Research


• Reaction chemistry of 
large molecules at high 
pressure


• Heterogeneous 
combustion and soot 
chemistry


• Turbulent reacting flows 
with a large range of 
chemical time scales


• Liquid fuel spray 
chemistry and dynamics


• Multi-scale modeling: from 
quantum to continuum 
scales


• High-fidelity computational 
approaches (DNS, LES)


• 4-D diagnostics at high 
pressure and under multi-
phase conditions


• Automatic generation & reduction 
of chemical kinetics models of 
21st Century Fuels


• Soot formation, composition, 
morphology, oxidation and 
atmospheric evolution


• High-fidelity CFD for complex and 
deformable engine geometries 


• Elucidating combustion dynamics 
for control strategies 


• Uncertainty quantification in 
multi-scale modeling


• Development of novel diagnostics 
for molecular characterization at 
high pressure


• Data and simulation framework 
built upon collaboratory and 
cyber-infrastructure tools


• Modeling of turbulent sprays and 
turbulent multi-mode combustion


Discovery Research           Use-inspired Basic Research


• High-fidelity CFD for device scale 
research: Virtual Engine Simulators 
(VES)


• Application of VES to engine 
design, optimization, and real-time 
control


• High-resolution optical diagnostics 
for device scale research


• Device scale research on the impact 
of alternative fuel properties on 
novel combustion and emission 
processes 


• Exploration of high pressure engine 
combustion


• Joint optimization of alternative fuel 
formulation and engine design


• Smart vehicle strategies and sensor 
development


Office of ScienceOffice of Science
BESBES


Applied Energy OfficesApplied Energy Offices
EEREEERE


• New generation of vehicles 
with alternative fuels: 
achieving high efficiencies 
with emission compliance


• Enable realization of next-
generation efficiency and 
emissions standards


• Smart vehicles with VES-
based control systems


Combustion Science for 21st Century Fuels and Engines


 
 


Electrical Energy Storage


Technology Maturation
& DeploymentApplied ResearchDiscovery Research           Use-inspired Basic Research


Office of ScienceOffice of Science
BESBES


Technology OfficesTechnology Offices
EERE and OEEERE and OE


Understand and predict 
interfacial charge transfer  
and multi-body effects
Predict and control 
dynamics of phase 
transitions
Control of chemistry and its 
dynamics at electrified 
interfaces
Determine consequences of 
dimensionality
Physicochemical 
consequences of nano-
dimensions
Fundamentals of solvation 
dynamics and ionic 
transport
Revolutionary tools for in 
situ structural and dynamic 
studies over broad spatial / 
temporal regimes


Retrosynthetic approaches 
to high performance new 
materials 
Design of new materials 
capable of multi-electron 
storage per redox center
Understand design criteria 
for electrolytes that enable 
higher voltages
Tailor nanoscale electrode 
architectures for optimal 
transport 
Novel chemistries for 
scavenging impurities and 
self-healing 
Generation of knowledge 
and computational and 
experimental tools to 
predict properties, 
performance evolution, 
and lifetime of materials


• Develop and apply material  
models and computational 
tools for component and 
system design and 
diagnostics


• Identify, develop, evaluate 
materials, electrodes, cells, 
and advanced 
electrochemical systems


• Develop and apply novel 
material processing 
technologies


• Design and develop device 
and system architectures


• Assemble/test devices with 
respect to energy storage 
system requirements—high 
power, high energy density, 
long lifetime, rapid 
recharge, deep discharge, 
reliability, safety, low cost.


Demonstrate energy storage 
systems in advanced vehicle 
applications. 
Support the establishment 
of domestic manufacturing 
capabilities for components 
and systems
Assist development and 
deployment of high capacity 
storage systems for 
centralized and distributed 
power sources 
Develop long-life, low cost, 
reliable, environmentally 
friendly, recyclable energy 
storage for portable and 
stationary energy storage
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Technology Maturation
& Deployment


Materials Under Extreme EnvironmentsMaterials Under Extreme Environments


Applied Research


Dynamics of excitation and 
relaxation under extreme flux
Fundamental limits of 
dielectric performance
Bond-energy-charge 
relationships over relevant 
conditions
Complex chemistry and 
physics of degradation
Multi-dimensional in-situ 
characterization tools
Extreme environments as 
probes of materials behavior
Self assembled multi-
paradigm algorithms for 
understanding materials 
performance
Atomic level understanding 
of dynamic behavior
Fundamental knowledge of 
non-equilibrium systems
Novel states of matter in 
extreme magnetic fields
Design and synthesis of 
transformational materials


Achieving stable, non-
reacting surfaces
Exploit kinetically states far 
from equilibrium
Mitigating materials 
degradation under extreme 
conditions
Simulating and measuring 
dynamics at the same length 
and time scales
Understanding dynamic 
behavior across interfaces
Enabling a new generation of 
non-traditional materials for 
extreme environments
Development of highly robust 
materials for extreme 
environments
Harnessing extreme 
conditions to create new 
materials with revolutionary 
functionality


Discovery Research           Use-inspired Basic Research


Application of models and 
computational tools for 
system design and 
diagnostics for energy 
technologies requiring high 
strength and temperature
Material evaluation and 
process development for 
radiation resistant materials 
for use in solar thermal, 
defense, nuclear reactors, 
and waste storage
Improve long-term stability 
under extreme temperature, 
cyclic loads, pressure, 
chemical reactivity and 
electromagnetic field for 
energy generation and use
Develop and apply novel 
materials processes and 
manufacturing technologies 
Proof of technology concepts 
with improved performance 
and reduced cost for use in 
extreme conditions


Demonstrate energy 
production and utilization 
systems operating at high 
efficiency
Support the establishment 
of domestic manufacturing 
capabilities for highly 
robust components and 
systems
Development and 
deployment of reliable, 
high-capacity distribution 
and storage systems for 
centralized and distributed 
power sources
Develop long-life, low-cost 
reliable, environmentally 
friendly recyclable 
processes for energy 
applications
Computer validation of 
multifunctional materials 
performance for 
applications in extreme 
environments


 
 


Technology Maturation
& DeploymentApplied ResearchDiscovery Research           Use-inspired Basic Research


• Develop catalytic systems 
that exploit nonequilibrium 
conditions for fuel 
production


• Demonstrate viability of 
catalytic systems for 
converting CO2 to fuels


• Develop advanced 
catalytic systems for 
hydrogen management to 
use in selective 
heteroatom removal from 
fossil and biomass 
feedstocks


• Improve overall efficiency & 
robustness for economically 
viable energy conversions 


• Implement technology for 
production of hydrocarbons 
from biomass, coal, and 
heavy crude oils


• Implement carbon-neutral 
energy conversion systems 


• Implement scalable systems 
to harness solar energy for 
conversion of CO2 to fuels


• Use sustainable domestic 
sources of fuel with minimal 
environmental impact


• Understand mechan-isms and 
dynamics of catalyzed 
reactions at the molecular 
level


• Understand and describe 
kinetics of complex reaction 
networks in multiphase 
systems


• Synthesize uniform 
catalytically active sites


• Develop instrumenta-tion with 
enhanced spatial, temporal, & 
energy resolution for studies 
of functioning catalysts


• Develop theoretical and 
computational methods for 
complex catalytic systems


• Design catalysts for biomass 
deconstruction and 
conversion to targeted fuels


• Discover catalysts for 
selective removal of 
heteroatoms from fossil and 
biomass feedstocks


• Discover catalysts for CO2
reduction and for H2O 
splitting using solar and 
electrical energy


• Discover catalysts for 
selective synthesis complex 
molecules


• Synthesize catalysts with 
multiple active sites to mimic 
nature


Catalysis for Energy Applications
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Appendix C.  Priority Areas for Research Integration Identified in 2006 DOE Program Reviews 
from the report DOE Strategic Research Portfolio Analysis and Coordination Plan 


 
HIGHLY CROSSCUTTING 
1)  Radiation-Resistant Materials 


Implications: There is a significant opportunity to respond to multiple departmental (and national) mission 
challenges by capitalizing on the advances in materials science to understand and design materials for the 
challenging, extreme conditions of radiation environments. The DOE has multiple challenges from the standpoint of 
stockpile stewardship; challenges for design and safety assurance of next generation and advanced reactor concepts 
(including fuel cycle issues); challenges in waste storage, treatment and containment issues for materials; and even 
DOE’s basic research programs are challenged in the design and operation of many facilities, including, perhaps, the 
ultimate challenge of designing a fusion power facility that can withstand the intense radiation fluxes, temperatures 
and pressures of a sustained burning plasma. Outside the Department, NASA, DOD, and others are faced with no 
less a daunting challenge. Significant advances in materials science, computational science, and other related 
disciplines provide the launching point for a broad-based national program that can respond to these mission 
challenges with collective focus and effort. Such a program will not only help reduce uncertainties in predicting 
long-term performance, but will undoubtedly deliver new classes of materials with greatly improved performance 
for those many applications where needed. 
Promising focus areas: Current processes of “cook and look” with regard to materials synthesis and processing 
need to give rise to more predictive understanding of materials properties under extreme conditions and many 
research opportunities are now possible with improved materials science, computational algorithms, and 200 
Teraflops sustained computational speeds that are now achievable. There is opportunity to develop quantum 
calculations for bond strength in real time, and building simulations from atomic scale effects to the bulk properties 
of materials under extreme radiation and other conditions. There is interest in low atomic weight materials, silicon 
carbides, and more generally, in inherently radiation-temperature-chemically resistant materials. 


 
2)  Energy Storage 


Implications: Energy storage for a wide range of power levels and mission duty cycles is needed. 
Large scale electricity storage will benefit the grid in cost effective applications by making it more reliable, reduce 
system transmission congestion, help manage peak loads and shift from expensive peaking to more efficient base-
load generation, and make many renewable electricity sources more viable. At the mid-scale, there are significant 
implications for hybrid and plug-in electric vehicles, as well as innovative concepts for an integrated vehicle-based 
battery grid storage system. Advanced battery technology developed for hybrid and plug-in vehicles will likely 
benefit hydrogen fuel cell vehicles as well. Widespread commercialization of hydrogen-powered vehicles will 
support our national security interests by reducing and ultimately eliminating our reliance on foreign oil. On-board 
vehicle hydrogen storage is one of the critical barriers to the viability of hydrogen-powered vehicles. At the small to 
micro scale, independent power supplies for electronics and sensors are needed. Other forms of energy storage are 
also important, including potential forms of concentrated solar-thermal storage and hydrogen storage. 
Promising focus areas: Opportunities for fundamentally new materials and integrated designs to achieve high cycle 
life, high energy capacity storage materials. In particular, there are now opportunities to create designer materials at 
the molecular level that would usher in a new class of high-cycle, high-density electric batteries that could 
revolutionize the transportation sector and the grid. Miniature, high density power supplies for personnel would 
support some of the DOE’s safeguards and security needs. 
 


3)  Advanced Mathematics for Optimization of Complex Systems, Control Theory, and Risk 
Assessment 
Implications: DOE’s large scale computation efforts have historically focused on the techniques required for 
solving partial differential equations in areas such as fluid dynamics, material characterization and magneto 
hydrodynamics. But the math required for combining these and other models into complex systems, and for control 
theory and risk assessment are fundamentally different than what DOE has historically pursued and further 
development would benefit DOE in many of its other complex systems challenges. Examples include: the control 
and stability of the electric power grid, optimization of combustion systems and industrial processes, and full 
lifecycle optimization of nuclear fuel cycles with recycling. In support of the many integration efforts defined below 
that are dependent on advanced computation and simulation, this particular area of cooperation is foundational for 
those others and will help to advance progress on those many mission-related fronts. 
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Promising focus areas: Opportunities for breakthroughs in the behavior and mathematics of complex systems and 
multi-scale analysis. These breakthroughs would enable fundamentally new computational methods for modeling 
such systems. These complex systems that would be modeled include the national electricity grid, nuclear fuel 
cycle, fusion burning plasmas, carbon sequestration and methane hydrate risk analysis, and smart sensors. 


 
4)  Building Synergies With Work-for-Others, Laboratory Directed Research and Development 


(LDRD), and DOE University-Sponsored Research 
Implications: There is considerable investment at our national laboratories by non-DOE entities, such as other 
agencies. There is also significant investment of discretionary money by the operators of the national laboratories, 
and the DOE invests significant resources in universities in support of its mission-related research. Recently, the 
Department has taken steps to improve it view of the DOE sponsored work at its laboratories in context of the labs 
operating as a system. An important next step in the progression is to expand this systems-oriented perspective to 
other work underway at the labs and to the DOE’s other sponsored research providers, that is, the nation’s 
universities, to explore the linkages and opportunities for collaborations and broader synergies among the various 
interests and players. 
Promising focus areas: An inventory and portfolio analysis of all related work within a context of integrated core 
competencies and from the standpoint of potential synergies across sponsors and research providers. 


 
ENERGY 
5)  Superconductivity 


Implications: Realizing a 100-fold increase over the capacity of conventional copper wires at a 
comparable cost will enable the transmission of more power through a smaller footprint, shrink the size of high 
temperature superconducting power equipment (smaller motors, etc.), and offer improved energy management 
capabilities (e.g., fault current limiters). There are particularly promising applications for urban settings for power 
distribution and for long-distance transmission. 
Novel, extremely strong and highly conductive wires constructed from nano-materials show considerable promise to 
revolutionize the grid. 
Promising focus areas: Methods to reduce costs and control quality of superconducting wires require basic 
research. Some areas to consider include control of nano-defects and interfaces, filament development, high 
temperature superconducting film deposition rates, and more. For motors, generators, and other devices, work is 
needed on high voltage dielectrics. 
 


6)  Power Electronics/Switching 
Implications: For the electric grid, advances will allow precise and rapid switching and control of electric power to 
support long distance transmission. Such advances are needed to more rapidly respond to system disturbances and 
allow the system to operate with lower margins and fewer constraints. There are broad implications for other 
energy-related applications such as hybrid electric vehicles, consumer electronics, industrial processes, solar energy, 
wind energy, buildings applications, as well as military-related applications. Power electronics that can withstand 
high temperatures, pressures, corrosive environments, and other challenging circumstances are needed for industrial 
technology processes, geothermal down-hole activities, and elsewhere. 
Promising focus areas: This area is ripe for both basic and applied research, with properties of new materials 
observed such as silicon carbides and diamond-graphite nano-materials that, in the latter case, can deliver switching 
speeds that are 3x faster than present materials. Such materials must also withstand extremely high temperatures and 
harsh environments. The five Office of Science sponsored DOE Nanoscale Science Research Centers can help 
facilitate the needed breakthroughs. These breakthroughs will enable new, higher power systems to be implemented 
across the grid, improving control and grid efficiency. Additionally, work by the basic research community in high 
energy physics on power modulators for a next generation particle collider, such as an International Linear Collider, 
is likely to be relevant. 


 
7)  Grid Control 


Implications: Significant improvements are needed to improve grid reliability and efficiency, increase utilization of 
assets, reduce vulnerabilities, and accommodate expected significant changes and adaptations to changing energy 
supplies/demands. Efforts are needed for much more rapid and reliable detection of disturbances and prevention of 
widespread outages and cascading blackouts while providing real-time information during energy emergencies. 
Development of renewable energy resources and accommodation of decentralized energy sources will require a 
systems perspective and modeling approach. 
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Promising focus areas: Mathematics underlying these complex, interconnected systems is poorly developed and 
does not support predictive understanding, modeling, and control. Further development of the math and models of 
such complex systems is critical to improving the speed and effectiveness of grid management control systems. 
Similarly, improved visualization techniques will help in the human interface with such control systems. 


 
8)  Wind Power 


Implications: Although wind power is one of the more mature renewable technologies, there remain significant 
opportunities to improve cost and performance, particularly in low wind-speed regimes, as well as technical 
uncertainties associated with wind patterns, both at a micro- and macro- scale that could impact not only siting 
decisions, but many other operating and design features. Both areas could benefit from increased science attention. 
Promising focus areas: Continuing to reduce the cost of wind energy and enabling the cost-effective use of more 
wide-spread but lower-speed wind resources will require further improvements in the efficiency of wind turbines 
and reductions in their capital cost by reducing the material required in their construction as well as improved 
knowledge of wind patterns. To address these needs will require further collaborations to better characterize the 
fundamental aerodynamics of rotating airfoils, especially effects caused by inflow turbulence; this can help optimize 
turbine rotor efficiency and mitigate loads, reducing materials requirements. Characterizing wake mixing, and 
downstream impacts, aero-acoustics, and developing better and higher resolution wind models that integrate with 
long-term assessments of potential changes in wind patterns are also important. Current wind resource assessments 
could greatly benefit from application of advanced modeling and computational methods and work in climate 
modeling and prediction. 


 
9)  Catalysis for Energy Efficiency and Renewable Energy 


Implications: Although there is good cooperation in catalysis work, there remain significant opportunities to apply 
the energy savings potential of catalysis to energy supply and demand challenges. There are also important 
implications for other departmental missions, but clearly one of the high priority initial thrusts should reflect the 
significant opportunities to impact energy related processes and technologies that will remain cost-prohibitive until 
breakthroughs in areas of catalysis are realized. Advances in catalysis are now possible through new facilities that 
can examine in real-time, chemical interactions at the molecular scale and at extremely fast intervals. 
Promising focus areas: Significant opportunities exist in industrial technologies, transportation, energy supply and 
conversion (including biomass), and more. 


 
10) Nuclear Fuel Materials and Design 


Implications: Current materials synthesis efforts here, too, are driven by a “cook and look” approach. Basic 
research could help significantly with the design and predictive modeling and evaluation of various nuclear fuel 
materials and configurations. Such work is critical to next generation reactor concepts and designs, as well as for 
verification and its associated costs and uncertainty. 
Promising focus areas: There are many areas where basic research could be helpful. Some areas of high interest 
include high temperature and corrosion resistant materials, helium contaminants and impacts, sulfur iodine in H2 
production, cladding interactions, and performance characteristics of high temperature liquid salts. 


 
11) Catalysis for Hydrogen Production from Nuclear Energy 


Implications: As part of advanced concepts for commercial hydrogen production, there are many unanswered 
questions and technological uncertainties that could benefit from science investigations. Research is needed to 
develop catalysts and membranes that would improve hydrogen production efficiencies and make the technology 
cost effective. Catalysts and membranes employed thus far in laboratory demonstrations are either excessively 
expensive to produce or provide too short a service life for future commercial applications. 
Promising focus areas: Current platinum catalysts sinter at high temperatures and the platinum is lost. Research is 
needed not only to address this problem but to explore new and/or alternative catalysts that have the desired 
properties and can function in these hostile, high-temperature conditions. In addition, membranes for a variety of 
applications including improving equilibrium conversions, difficult chemical separations, dewatering, and hydrogen 
purification will improve hydrogen production efficiency and cost effectiveness. Improved catalysts and membranes 
are also required for the electrolyte steps in thermochemical cycles. 


 
12) Risk Assessments for Geologic Carbon Sequestration 
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Implications: There are reasonably good models for the geologic performance of oil fields spanning a 30-40 year 
period. However, detailed understanding and models for other geologic storage reservoirs is insufficient to allow for 
long term risk assessment predictions. A challenging question is how to predict the performance of geologic 
sequestration of CO2 spanning periods of 100 years or more. There are complex chemistry and geosciences issues 
that must be studied further and factored into models. And there is a need to correlate small, focused tests with 
model development. Ultimately, our ability to use fossil fuels may be constrained by our ability to pursue one or 
more carbon sequestration pathways and, thus, our ability to predict the performance of engineered sequestration 
pathways, such as geologic carbon sequestration, takes on a real sense of urgency. 
Promising focus areas: Basic research is needed in all aspects of geosciences and geology. 
Additionally, advanced modeling and simulation are critical areas of basic research need, including risk assessment 
in complex systems which are driven by non-linear dependencies. Further areas of basic research needs include 
trapping mechanisms, including pore trapping, chemical reactions, and lab-field reconciliation. The chemistry of 
cement-based materials is also of critical interest given the expected dependency on concrete caps that will need to 
withstand the complex chemistry of contaminants and CO2 for considerably long times. Also beneficial for risk 
assessment in geologic carbon sequestration will be DOE’s efforts to understand, model, and predict fundamental 
subsurface biogeochemical processes, including collaboration with DOE’s SciDAC program in the context of 
contaminant mobility. One of the SciDAC projects in subsurface modeling will have specific applicability to 
geologic carbon sequestration. 


 
13) Gasification and Combustion Modeling and Computational System Dynamics 


Implications: There are significant technical issues in understanding and optimizing the fundamental, basic 
mechanisms associated with coal gasification and combustion that will benefit from supporting basic research. 
Promising focus areas: Areas of basic research need include: reactive flows and combustion, both requiring a finer 
“grid” size and model scaling; problems associated with the high flame speeds of hydrogen; and the need for better 
codes to model combustion and turbine dynamics. In particular, efforts undertaken within the Innovative and Novel 
Computational Impact on Theory and Experiment program may be helpful, and modeling from the micro to the 
macro will undoubtedly yield benefits for Future/Gen. 


 
14) Advanced Sensors and Controls for Gasification and Combustion Systems 


Implications: For a broad range of future coal gasification and combustion systems, they will need to respond 
rapidly, and in real-time, to changes in combustion and fuel quality to balance such factors as performance with 
emissions, addressing contaminants such as mercury and others. It isn’t just research into advanced sensors that is 
required, but research into the algorithms that underpin intelligent control systems that can respond instantaneously 
to sensor data. 
Promising focus areas: There are opportunities to further develop and apply capabilities in scaling and reduced 
order modeling. The Department is faced with some of the same challenges in grid control, that is, how and where 
to deploy smart sensors and how to deploy mathematics simplification techniques to separate noise from real 
changes in control systems - responding at very rapid speeds. Additionally, there is room for further development of 
smart sensors that can withstand harsh, corrosive and high temperature environments. 


 
15) High Performance Materials for Advanced Fossil Energy Processes 


Implications: Although there is considerable scientific work underway within DOE to develop materials that can 
withstand harsh conditions, there are particular needs in fossil energy due to the temperatures, pressures, and 
corrosive and abrasive environments posed by fossil fuel processing, conversion, and combustion. Additional basic 
research to support those applied energy challenges will help improve existing systems, and deliver the new fossil 
energy systems that will improve efficiency and reliability of the next generation plants. 
Promising focus areas: There is particular opportunity to explore fractures, cracking, corrosion, atomic 
displacement and scaling. 


 
NATIONAL NUCLEAR SECURITY 
16) Innovative Materials for Safeguards and Security 


Implications: There are myriad technical challenges in safeguards and security that would benefit considerably from 
advances in materials science. Such new materials would enable more rapid threat detection, enhance and harden 
communications, protect personnel, and isolate and protect special nuclear materials. 
Promising focus areas: New materials are needed for lightweight armor, high efficiency filtration (chem/bio 
filters), physical barriers, perimeter sensors and more. 
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17) Nuclear Test Detection 


Implications: Presently, there are reasonably good detection systems and processes for aboveground tests although 
there is room for improvement. Detection of below-ground tests, however, is more challenging and is handicapped 
by limitations in seismic and geologic models and characterization, as well as the ability to discriminate from the 
background noise of natural seismic disturbances. Especially for low-yield testing, close proximity to underground 
tests is required, posing a significant obstacle when attempting to monitor rogue nations. Space-based nuclear 
explosion monitoring poses some challenges as well. 
Promising focus areas: Research is needed in seismic analysis, earth models, and the space weather environment. 


 
18) Remote Sensing and Analysis of Radioactive Materials and Nuclear Weapons 


Implications: Preventing the proliferation, production, diversion, transport, and assembly and use of radioactive 
weapons and detection and tracking of significant radioactive materials is a critical responsibility of the DOE and a 
scientific and technological challenge. With the expansion of terrorism, and the ability of developing nations to 
produce such materials, the challenges have never been greater, and the risks higher. There is opportunity for the 
DOE’s basic research communities to work together to further strengthen our nation’s sensing and analysis 
capabilities. A critical challenge is the ability to “see” highly shielded HEU, where even gammas see little or no 
penetration. 
Promising focus areas: Research is needed in materials science and large, defect-free crystal growth for detectors; 
simplifying computational algorithms for analyzing gigabytes to terabytes of data from hyper-spectral analyses; 
hierarchy of decay of higher energy lines of isotopes and resulting cross-sections; neutrino detection for nuclear 
plants. 


 
19) High Energy Density Physics 


Implications:  From nuclear physics to stockpile stewardship and fusion energy sciences, understanding of high energy 
density physics is a critical component.   The NNSA has maintained a broad-based set of computational capabilities and 
experimental facilities (e.g. NIF at LLNL, the Z-pulsed power accelerator at SNL, and the Omega laser at the Laboratory for 
Laser Energetics at the University of Rochester) supporting high energy density physics.  The SC Office of Fusion Energy 
Sciences (FES) scaled back investments over several years due to budget constraints, resulting in a loss of critical capability 
and the lack of a coherent, mutually supportive DOE program by the end of 2006.  Following the development of an 
interagency report on High Energy Density Physics in 2007, SC and NNSA developed a joint program in High Energy 
Density Laboratory Plasmas to leverage scientific cooperation and expertise from both organizations and engage the 
scientific community from universities and national laboratories to developing a path forward for compelling research that 
supports the FES and NNSA missions.       
  
Promising focus areas: Specific needs are being developed through joint SC-NNSA workshops with broad participation 
from the scientific community. The general area of increased experimentation and in particular, studies on fast ignition that 
could involve FES are viewed as promising.   In general, advancing the linkages between SC’s basic research with the 
inertial confinement fusion program within NNSA is deemed a promising initial step.  
 


ENVIRONMENTAL MANAGEMENT 
20) Chemistry and Separations for Radioactive Waste 


Implications: There are critical unanswered scientific questions that must be addressed to facilitate 
the stabilization, long-term storage, treatment, and ultimate disposal of radioactive waste. The chemistry  underlying 
these wastes is extremely complex and separations processes designed to split the highly problematic fractions of the 
waste from other portions is poorly understood. Many of these wastes are merely prepared for long-term 
stabilization at this time. Significant cost savings will only be made possible through improved scientific 
understanding of these complex chemical interactions. 
Promising focus areas: There are many complex chemistry issues of interest, ranging from modeling separations 
and chemical reactions (similarities between waste management and advanced fuel cycle work within DOE), to 
understanding the interaction of radioactive wastes and soils, to the behavior of low level waste grout over hundreds 
or even thousands of years. In addition, there are material science issues associated with the long-term performance 
of aging storage tanks and with potential grouts for those tanks. Fossil energy applications could also benefit from 
understanding the chemistry of concretes, especially when subjected to radiation environments. Similarly, 
transuranic chemistry is all but terminated in the Department and it provided an important foundation for work in 
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waste management, nuclear energy, and other mission areas within DOE. Fundamental science in the area of 
monitoring and sensors is needed to provide tools for the long-term stewardship of these materials and their storage 
environments. 


 
21) Modeling, Simulation, and Scaling Issues for Environmental Management 


Implications: Consistent with the current joint attempts at groundwater modeling at Hanford by 
DOE’s basic research and environmental management communities, there are numerous other areas within the latter 
community that would benefit from the application of advanced understanding of subsurface transport processes, 
computation and scaling methods to provide insights into the processes and designs for treatment and disposal, and 
ultimately, for validation of the same. 
Promising focus areas: Evaluation of subsurface fate and transport, disposal forms and stability, interaction with 
the environment, and predictive validation of performance are just some of the opportunity areas. 


 
22) Predicting High Level Waste System Performance over Extreme Time Horizons 


Implications: Predicting the performance of combined engineered and natural containment barriers as part of a 
systems perspective for high level waste management is a challenging task when asked to examine performance 
over tens of thousands or even a million years. It is entirely possible, however, to design for such long time horizons 
if conservative assumptions are made at each step of the way. There may be opportunity to apply areas of science to 
reduce the uncertainty associated with the full system performance. This could translate into less costly approaches. 
Promising focus areas: Particularly promising areas include application of lessons learned and synergies between 
the DOE’s radioactive waste programs and DOE’s science communities on studies of the subsurface transport of 
materials, basic energy sciences work on materials corrosion, including corrosion properties of new advanced 
materials; synthesis compositional approaches to developing new radiation-high temperature-chemically resistant 
materials for use in long-life monitoring sensors; high temperature materials properties such as might be presented 
by magma intrusion; understanding of nuclear cross-sections; access to nuclear data that could be useful for further 
validating the unlikelihood of criticality; and enhanced understanding of climate variability (including paleoclimate 
and future predictive modeling). 
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Appendix D. Funding requested for newly initiated R&D coordination areas in the FY2009 budget request. 


Summary Funding Table
Basic and Applied R&D Collaborations


FY 2007 FY 2008 FY 2009 FY 2009 vs. FY 2008
Advanced Mathematics for Optimization of Complex Systems, Control Theory, and Risk Assessment
Energy Supply and Conservation


Energy Efficiency and Renewable Energy
Vehicle technologies —— —— 500 +500 ——


Nuclear Energy
Research and development


Advanced fuel cycle initiative 10,000 19,410 55,000 +35,590 +183.4%


Science
Advanced scientific computing research —— 1,900 2,000 +100 +5.3%


Total, Advanced Mathematics 10,000 21,310 57,500 +36,190 +169.8%


Electrical Energy Storage
Energy Supply and Conservation


Energy Efficiency and Renewable Energy
Vehicle technologies —— —— 2,000 +2,000 ——


Electricity Delivery and Energy Reliability
Energy storage and power electronics —— —— 13,403 +13,403 ——


Science
Basic Energy Sciences —— —— 33,938 +33,938 ——


Total, Electric Energy Storage —— —— 49,341 +49,341 ——


Carbon Dioxide Capture and Storage
Fossil Energy Research and Development


Carbon sequestration 97,228 118,908 149,132 +30,224 +25.4%


Science
Basic energy science 5,915 5,915 10,915 +5,000 +84.5%
Advanced scientific computing research —— 976 976 —— ——
Biological and environmental research 16,841 16,874 17,374 +500 +3.0%


Total, Science 22,756 23,765 29,265 +5,500 +23.1%
Total, Carbon Dioxide Capture and Storage 119,984 142,673 178,397 +35,724 +25.0%


Characterization of Radioactive Waste
Energy Supply and Conservation


Nuclear Energy
Research and development


Advanced fuel cycle initiative 37,190 53,722 59,000 +5,278 +9.8%


Science
Basic energy sciences —— —— 8,492 +8,492 ——
Biological and environmental research —— —— 1,500 +1,500 ——
Nuclear physics 200 200 6,603 +6,403 +3,201.5%


Total, Science 200 200 16,595 +16,395 +8,197.5%


Defense Environmental Cleanup
Technology development 2,100 2,100 9,500 +7,400 +352.4%


Total, Characterization of Radioactive Waste 39,490 56,022 85,095 +29,073 +51.9%
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Predicting High Level Waste System Performance Over Extreme Time Horizons
Science


Basic energy sciences —— —— 8,492 +8,492 ——


Defense Environmental Cleanup
Technology development 500 500 1,500 +1,000 +200.0%


Total, Predicting High Level Waste System Performance 500 500 9,992 +9,492 +1,898.4%


High Energy Density Laboratory Plasmas
Science


Fusion energy sciences 15,459 15,942 24,636 +8,694 +54.5%


Weapons activities
Campaigns


Interial confinement fusion ignition and high yield campaign
Joint program in high energy density laboratory plasmas 7,000 3,152 3,147 -5 -0.2%


Science campaign
Dynamic materials properties 3,000 9,143 7,000 -2,143 -23.4%


Total, Weapons Activities 10,000 12,295 10,147 -2,148 -17.5%
Total, High Energy Density Laboratory Plasmas 25,459 28,237 34,783 +6,546 +23.2%


Total, Basic and Applied Research Collaborations 195,433 248,742 415,108 +166,366 +66.9%


Recap by Organization
Science 38,415 41,807 114,926 +73,119 +174.9%
Energy Efficiency and Renewable Energy —— —— 2,500 +2,500 ——
Electricity Delivery and Energy Reliability —— —— 13,403 +13,403 ——
Fossil Energy 97,228 118,908 149,132 +30,224 +25.4%
Nuclear Energy 47,190 73,132 114,000 +40,868 +55.9%
Environmental Management 2,600 2,600 11,000 +8,400 +323.1%
National Nuclear Security Administration 10,000 12,295 10,147 -2,148 -17.5%  
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Appendix E. Congressional Legislative and Report Language on DOE R&D Integration Efforts 
 
• House Report 107-112, Energy and Water Development Appropriations Bill, 2002, June 26, 2001.  This 


report directed the department “to identify ways in which coordination can be improved and research 
conducted which is mutually beneficial and to report to the Committee….on the Department’s strategy 
for ensuring that the basic research programs also focus on energy technology needs.” 


 
• The Energy Policy Act of 2005 (Public Law 109-58, dated August 8, 2005), Section 994, requires the 


Department to periodically review the science and technology activities of the Department in a strategic 
framework that takes into account both the frontiers of science to which the Department can contribute 
and the national needs relevant to the Department’s statutory missions. EPAct 2005 also requires the 
Department to establish a coordination plan to improve coordination and collaboration in research, 
development, demonstration, and commercial application activities across the Department organizational 
boundaries. 


 
• June 29, 2006.   Senate Report on Energy and Water Appropriations Bill, 2007; Senate Report 109-274; 


page 134. Report on Scientific Cooperation.—The Department is directed to prepare a report supported 
by the Office of Science and the Office of Energy Supply and Conservation regarding the specific steps 
the Department is taking to ensure cooperation between the two offices in identifying broad research 
objectives and goals as well as specific R&D priorities required in the short term. This report should 
contain information as to how the various Department of Energy laboratories are supporting these 
activities and budget projections in the next 5 years.  


 
• July 9, 2007.  Senate Report on Energy and Water Appropriations Bill, 2008; Senate Report 110-127; 


page 143 – bottom:  Report on Scientific Cooperation.—The Department is directed to prepare a report 
supported by the Office of Science and the Office of Energy Supply and Conservation regarding the 
specific steps the Department is taking to ensure cooperation between the two offices in identifying broad 
research objectives and goals as well as specific R&D priorities required in the short term. This report 
should contain information as to how the various Department of Energy laboratories are supporting these 
activities and budget projections in the next 5 years.  


 
• FY 2009 House Appropriations Energy and Water Development Subcommittee Mark, June 2008, “…One 


of the issues that this Committee raised repeatedly in recent years of the lack of coordination among these 
programs[SC and EERE, FE, NE, and OE] to ensure that mission-critical science needs and opportunities 
that span multiple programs are being appropriately addressed. The Committee is pleased to note that the 
Department has taken some encouraging steps in this direction, including the completion of twenty 
planning workshops arranged by the Office of Science in consultation with the applied technology 
programs in order to address the scientific barriers to progress in applied technology missions; integrated 
budget documentation for six key research and development areas of significant interests to the missions 
of multiple programs; and the proposal to fund over two dozen Energy Frontier Research Centers (EFRC) 
to tackle many of these critical science needs.”
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Appendix F. Fuel switching and efficiency technology options highlighted in the 2006 and 2007 LWG 
Portfolio Assessments. 


 


Science and Technology Options for Transportation 
(2006 & 2007 Laboratory Working Group)


Reductions in petroleum imports pivot on fuel switching and vehicle energy efficiency


TransportationTransportation


Fuel switching


• Ethanol from sugar    • Cellulosic ethanol
• Bio-diesel • Unconventional fuels from plants


• Oil Shales    • Coal Liquifaction   
• Enhanced oil recovery   • Heavy crude processing


• High Efficiency Diesels   • Hybridization
• Plug-in hybrids


• Lightweight structures / materials   
• Electrification of auxiliaries   
• Efficient conversion systems


• Hybridization    • Electrical energy storage
• Auxiliary power options


Biofuels


Efficiency


Alternative 
Liquids


Electric 
Substitution


Vehicle Systems


Propulsion 
Options


 
 


Science and Technology Options for Electricity 
(2006 & 2007 Laboratory Working Group)


Advances in the electrical system play a major role in environmental impacts 
from energy and increasing energy reliability


Electricity SystemElectricity System


Fuel switch


• ALWR    • Closed fuel cycle   • International reactor 
• High temperature reactor    • LWR


• Future Gen    • Sequestration    
• Advanced gasification   • Zero-emission combustion


• Energy storage  • High temperature superconductivity
• Power electronics   • Fault current limiters


• DG interconnection   • MicroGrids
• Sensors & real-time controls


• Zero-energy buildings   • Solid-state lighting
• Efficient  integrated system
• Recycle & gasification by-product   
• Efficient processing   • Novel manufacturing systems   
• Efficient conversion systems


• Wind – low speed & off-shore    • Photovoltaic
• Concentrating solar   • Storage   • Bio power


• Grid monitoring   • Computational modeling 
• Real time visualization


Nuclear


Reliable & 
secure delivery


Efficiency


Zero emission 
fossil


Renewable


Advanced T&D
components


Responsive loads & 
real-time controls


Visualization 
& modeling 


Industrial


Buildings
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Appendix G. The “use-inspired” basic research, applied research, and technology maturation and 
deployment needs for Environmental Management Challenges. While these tables were not developed during 
a technical workshop, the basic and applied research needs identified below were informed by multiple 
technical workshops. 
 


Research and Development for Environmental ManagementResearch and Development for Environmental Management


Technology Maturation
& DeploymentApplied Research


Office of ScienceOffice of Science
ASCR, BER, BESASCR, BER, BES


Technology OfficesTechnology Offices
EMEM


• Understanding of the fundamentals of corrosion 
resistance and chemical behavior of materials under 
extreme radiation, chemical, and temperature 
conditions to design more resistant materials. 


• Develop fundamental understanding to design 
ligands to enable recognition and separation of 
unusual chemical complexes. 


Understanding of behavior of reactive chemical 
complexes in radioactive and high temperature 
environments.


Expand the fundamental understanding of separatng
anions from multiple chemical complexes.


Improved Waste Storage 
Technology
Reliable and efficient Waste 
Retrieval Technologies
Enhanced Tank Closure 
Processes
Next-generation Pretreatment 
Solutions
Enhanced Stabilization 
Technologies
Spent Fuel Storage
Spent Fuel Stabilization
Disposal Packaging Preparation
Challenging Materials Storage, 
Stabilization and Disposal


Improved understanding 
of corrosion chemistry
Develop suite of retrieval 
technology
Develop characterization 
and quantification 
techniques for measuring 
heels
Develop near tank 
pretreatment methods
Develop next generation 
stabilization technologies
Improve monitoring 
techniques for fuel safety
Develop advanced 
characterization, 
monitoring and inventory 
analysis methods


Use-inspired Basic Research for Waste Processing


  
 


Research and Development for Environmental ManagementResearch and Development for Environmental Management


Technology Maturation
& DeploymentApplied ResearchUse-inspired Basic Research – Groundwater and Soils


Office of ScienceOffice of Science
ASCR, BER, BESASCR, BER, BES


Technology OfficesTechnology Offices
EMEM


Understanding the fundamental science underpinning 
the speciation, bonding and reactivity of actinides and 
fission products in contaminated groundwater and 
soils near HLW tanks.


Exploring the basis of radiolytic processes in 
heterogeneous geohydrologic environments.


Basic research leading to conceptual and numerical 
models of the fate and transport of low-level 
contaminants.


Understanding the biogeochemical processes 
influencing radioactive contaminant mobility at the 
nanoscale.


Improved Sampling and 
characterization strategies


Advanced predictive 
capabilities


Enhanced remediation 
methods


Adapted technologies for 
site-specific and complex-
wide D&D applications


Enhanced long-term 
performance evaluation and 
monitoring


Develop advanced sampling and 
characterization technologies and 
strategies for multiple 
contaminants
Use basic and applied research to 
gain better understanding of 
contaminant behavior in the 
subsurface
Develop advanced models that 
incorporate chemical reactions, 
complex geologic features and /or 
multiphase transport for multiple 
contaminants
Develop and demonstrate 
advanced in-situ and ex-situ 
remediation methods
Improve understanding on in-situ 
produced chlorinated organics
Provide technical basis for use of 
monitored natural attenuation of 
organics, radionuclides and 
metals
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Appendix H. List of Acronyms 
 
AFCI    Advanced Fuel Cycle Initiative 
APS  Advanced Photon Source (at Argonne National Laboratory) 
ARP  actinide removal process 
ASCR   Advanced Scientific Computing Research (of the Office of Science, DOE) 
BER   Biological and Environmental Research (of the Office of Science, DOE) 
BES   Basic Energy Sciences (of the Office of Science, DOE) 
BESAC  BES Advisory Committee 
CO2   Carbon dioxide 
CRF  Combustion Research Facility 
CSSX  Caustic-Side Solvent eXtraction 
DARHT  Dual-Axis Radiographic Test facility (at Los Alamos National Laboratory) 
DOD  Department of Defense 
DOE   Department of Energy 
DWPF  Defense Waste Processing Facility 
EERE   Office of Energy Efficiency and Renewable Energy (of the DOE) 
EIA  Energy Information Administration 
EM   Office of Environmental Management (of the DOE) 
EMaCC   Energy Materials Coordinating Committee 
EPAct   Energy Policy Act of 2005 
EPSCoR  DOE Experimental Program to Stimulate Competitive Research 
FE   Office of Fossil Energy (of the DOE) 
FY   Fiscal year 
FESAC   Fusion Energy Sciences (of the Office of Science, DOE) 
FES  FES Advisory Committee 
FOA  Funding Opportunity Announcement 
GNEP   Global Nuclear Energy Partnership 
HEDP   High Energy Density Physics 
HEDLP   High Energy Density Laboratory Plasmas 
HEP   High Energy Physics (of the Office of Science, DOE) 
HEU   highly enriched uranium 
HLW  high level waste 
HP-CAT High Pressure Collaborative Access Team beamline at APS 
IWG   Interagency Working Group 
LEDs   Light-emitting diodes 
LLNL   Lawrence Livermore National Laboratory 
MCU  Mobile CSSX Unit   
NAS   National Academies of Science 
NASA   National Aeronautics and Space Administration 
NE   Office of Nuclear Energy (of the DOE) 
NETL  National Energy Technology Laboratory 
NIF   National Ignition Facility 
NNSA   National Nuclear Security Administration (of the DOE) 
NSTC   National Science and Technology Council 
NOx   Nitrous Oxide 
NP   Nuclear Physics (of the Office of Science, DOE) 
NSF   National Science Foundation 
OLEDs   Organic light-emitting diodes 
OE   Office of Electricity Delivery and Energy Reliability (of the DOE) 
OET  Office of Energy and Technology (of the Office of Environmental Management, DOE) 
OMB   Office of Management and Budget 
ORNL   Oak Ridge National Laboratory 
OSTP   White House Office of Science and Technology Policy 
PART   Program Assessment Rating Tool 
RW   Office of Civilian Radioactive Waste Management (of the DOE) 
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R&D   Research and development 
SBIR   Small Business Innovative Research Program 
SC   Office of Science (of the DOE) 
SciDAC  Scientific Discovery through Advanced Computing (of the Office of Science, DOE) 
SNL   Sandia National Laboratory 
SOx   Sulfur Oxides 
SRS   Savannah River Site 
SSA   Office of Security and Safety Performance Assurance (of the DOE) 
STTR   Small Business Technology Transfer Program 
S&T   science and technology 
SRNL  Savannah River National Laboratory 
SRS  Savannah River Site 
ST&E  science, technology and engineering 
SWPR  Salt Waste Processing Facility 
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Pending Significant Litigation Matters 
 


 
 
Summary:  DOE currently has three significant pending litigation matters:  


• Spent Fuel Litigation 
• Alleged Exposures to Radioactive and/or Toxic Substances 
• National Interest Electric Transmission Corridor Litigation. 


 
Issue 
 DOE is involved in a number of litigation matters arising out of the Department’s diverse 
activities and programs.  Below is a summary of significant pending litigation matters. 
 
Status 
Spent Nuclear Fuel Litigation 
 
As specified by  the Nuclear Waste Policy Act of 1982 (NWPA), DOE entered into contracts 
with more than 45 utilities in which, in return for payment of fees into the Nuclear Waste Fund, 
the Department was required to begin disposal of spent nuclear fuel (SNF) by January 31, 1998.  
Because DOE has no facility available to receive SNF under the NWPA, DOE has been unable 
to begin disposal of the utilities’ SNF as required by the contracts.  Significant litigation 
claiming damages for partial breach of contract has ensued as a result of this delay.    
 
To date, eight suits have been settled involving utilities that collectively produce about 29.7 
percent of the nuclear-generated electricity in the United States.  Under the terms of the 
settlements, the Judgment Fund, 31 U.S.C. 1304, paid approximately $353.4 million to the 
settling utilities for delay damages they have incurred through September 30, 2008 and will 
make annual payments to them for future costs as they are incurred.  In addition, two cases have 
been resolved by final judgments:  a judgment of $35 million that was not appealed and paid by 
the Judgment Fund; and a final judgment awarding no damages affirmed by the appellate court.   
 
Fifty-seven cases remain pending either in the Court of Federal Claims or in the Court of 
Appeals for the Federal Circuit.  Liability is probable in these cases, and in many of these cases 
orders have already been entered establishing the Government’s liability and the only 
outstanding issue to be litigated is ascertaining the amount of damages to be awarded.   
However, it should be noted that the courts have not resolved the significant issue as to whether 
the Government can assert the unavoidable delays defense, under which, if applicable, the 
Government would not be liable for any damages. 
 
Under current law, the Department will not be required to reimburse any damages or settlements 
in this litigation that have been paid out or will be paid out of the Judgment Fund. 
 
 


DOE is involved in a number of litigation matters arising out of its diverse activities and 
programs 
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Alleged Exposures to Radioactive and/or Toxic Substances  
 
A number of class action and/or multiple plaintiff tort suits have been filed against current and 
former DOE contractors in which the plaintiffs seek damages for alleged injuries or diminution 
of property values caused by exposure to radioactive and/or toxic substances as a result of the 
historic operations of DOE nuclear facilities.  The most significant of these cases arise out of 
operations of the facilities at Rocky Flats, Colorado; Hanford, Washington; Paducah, Kentucky; 
Portsmouth (Piketon), Ohio; Mound, Ohio; and Brookhaven, New York.  Collectively, in these 
cases, damages in excess of $109 billion are sought. 
 
These cases are being vigorously defended.  Two cases have gone to trial.  In the Rocky Flats 
litigation, the jury returned a substantial verdict in favor of the plaintiffs.  The court has entered 
judgment on the verdict, and the defendants have filed appeals.  In the Hanford litigation, 
following rulings by the court of appeals, seven of twelve “bellwether” plaintiffs’ claims were 
resolved in favor of the defendants, relatively small judgments in favor of two “bellwether” 
plaintiffs were affirmed, and three “bellwether” plaintiffs’ claims were remanded to the district 
court for further proceedings.  The defendants have filed a petition for a writ of certiorari in the 
U. S. Supreme Court.  Proceedings on the remaining Hanford plaintiffs’ claims have been 
suspended while appeals are prosecuted.  In addition to the Rocky Flats and Hanford cases, some 
cases have been dismissed by trial courts based on legal rulings, and some of those rulings have 
been appealed to the courts of appeals.  Final resolution of these issues has not been determined. 
  
 
Based on the resolution of prior similar litigation, and the favorable results obtained to date in 
most of the pending cases, the Department believes that the likelihood of liability in many of 
these cases is remote, and that in those cases where liability is reasonably possible, if any 
liability is ultimately imposed, it would be significantly less than what the plaintiffs seek.  
 
National Interest Electric Transmission Corridor Litigation    
 
Section 1221(a) of the Energy Policy Act of 2005 (Pub. L. 109-58) (EPAct) added a new section 
216 to the Federal Power Act (FPA), 16 U.S.C. § 824p.  FPA section 216(a) requires the 
Secretary of Energy to conduct a nationwide study of electric transmission congestion within one 
year from the date of enactment of that section and every three years thereafter.  Following 
consideration of alternatives and recommendations from interested parties, the Secretary is 
required to issue a report based on the study “which may designate any geographic area 
experiencing electric energy transmission capacity constraints or congestion that adversely 
affects consumers as a national interest electric transmission corridor [(NIETC)].” 16 U.S.C. § 
824p(a)(2).  The effect of a National Corridor designation is to delineate geographic areas within 
which, under certain circumstances, the Federal Energy Regulatory Commission (FERC) may 
authorize “the construction or modification of electric transmission facilities.”  16 U.S.C. § 
824p(b).  However, FERC jurisdiction is triggered only when either: the State does not have 
authority to site the project; the State lacks the authority to consider the interstate benefits of the 
project; the applicant does not qualify for a State permit because it does not serve end-use 
customers in the State; the State has withheld approval for more than one year; or the State has 
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conditioned its approval in such a manner that the project will not significantly reduce 
congestion or is not economically feasible. 16 U.S.C. § 824p(b)(1).  
 
DOE published a National Electric Transmission Congestion Study in August 2006, which was 
followed by a notice and comment period, a draft NIETC designation, and further opportunity 
for comment.  On October 5, 2007, DOE designated two NIETCs, the Mid-Atlantic Corridor 
(DOE Docket No. 2007-OE-01) and the Southwest Corridor (DOE Docket No. 2007-OE-02), in 
a National Electric Transmission Congestion Report and Order.  72 Fed. Reg. 56992.  After 
considering requests for rehearing, DOE issued an Order Denying Rehearing, effective March 
11, 2008, which affirmed the NIETC designations.  73 Fed. Reg. 12959. 
 
Various states, state utility commissions, and environmental groups have filed a total of 18 
lawsuits, in both district and courts of appeals, challenging DOE’s NIETC designations.  The 
cases currently pending in district court are awaiting the court’s ruling on the Government’s 
motion to dismiss for lack of subject matter jurisdiction.  For the circuit court cases, which 
represent the majority of the litigation, the Judicial Panel on Multidistrict Litigation randomly 
selected the Ninth Circuit Court of Appeals as the circuit in which all petitions for review of 
DOE’s NIETC designations are to be heard.  The Ninth Circuit has issued an order consolidating 
the individual petitions for review, and has set the following briefing schedule: the petitioner’s 
brief is due December 29, 2008, and the Government’s brief is due March 30, 2009.  Unless a 
party was to file a motion for expedited oral argument, oral argument will likely not be held until 
late 2009 or early 2010.   
 
Paper is as of 11/3/08. 
 
 








Additional Agreements signed during Secretary Spencer Abraham Career  
(January 2001-December 2004) 


 
 
1) Charter of the Generation IV International Forum – Tab A 
 
2) Agreement between the Department of Energy of the United States of America and the 
Commissariat À L’ Énergie Atomique of France Concerning Cooperation in 
Fundamental Science Supporting Stockpile Stewardship – Tab B 
 
3) Agreement between the Department of Energy of the United States of America and the 
Japan Nuclear Cycle Development Institute in the Field of Radioactive Waste 
Management  - Tab C 
 
4) The Department of Energy of the United States of America and the Ministry of Science 
and Technology of the People’s Republic of China for Cooperation in the Field of Energy 
Efficiency and Renewable Energy Technology Development and Utilization Annex V  
Development of Electric-Drive and Fuel Cell Vehicle Technologies – Tab D  
 
5) Agreement between the Department of Energy of the United States of America and the 
Commissariat  À L’ Énergie Atomique of France Concerning Cooperation Computer 
Sciences – Tab E 
 
6) Statement of Intent between the Department of Energy of the United States of America 
and the Municipality of Beijing of the People’s Republic of China Concerning Clean 
Energy Technologies – Tab F  
 
7) The Clean Energy Initiative and Renewable Energy and Energy Efficiency Partnership 
– Tab G  
 
8) Memorandum of Understanding between the Department of Energy of the United 
States of America and the Ministry of Mines, Industry and Energy of the Republic of 
Equatorial Guinea for Cooperation on Energy Policy, Science and Technology, and 
Energy Technology Demonstration – Tab H   
 
9) Memorandum of Understanding between the Department of Energy and the Overseas 
Private Investment Corporation – Tab I  
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ORGANIZATION TITLE NAME  ACTING/ 
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CAREER 


Office of the Secretary Secretary Samuel Bodman 
(P) 


Deputy Secretary Jeff Kupfer (P) 
(Acting) 


 


Office of the Deputy 
Secretary 


Deputy Secretary Jeff Kupfer 
(Acting)  (P) 


N/A N/A  


Office of the Under 
Secretary 


Under Secretary Clarence Albright, 
Jr. (P) 


N/A N/A  


Chief Financial Officer 
(CFO) 


Chief Financial Officer Steven Isakowitz 
 (P) 


Deputy Chief Financial Officer Owen Barwell (C) 
 


Owen Barwell (C) 


Chief Information Officer 
(IM) 


Chief Information 
Officer, IM 


Tom Pyke (C) 
 


Deputy Chief Information Carl Staton (C) 
 


Tom Pyke (C) 


Office of Congressional 
and Intergovernmental 
Affairs (CI) 


Assistant Secretary, 
CI 


Lisa Epifani (P) 
 


Principal Deputy Asst Secretary Vacant  
 


Phyllis Yoshida (C) 
 


Office of Economic Impact 
and Diversity (ED) 


Director, ED Theresa Alvillar-
Speake (P) 
 


 Vacant  Annie Whatley  
(C) 


 Energy Efficiency and 
Renewable Energy (EE) 


Assistant Secretary 
for EE 
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Principal Deputy Assistant 
Secretary 


John Mizroch (P) 
 


Steve Chalk (C) 


Energy Information 
Administration (EIA) 


Administrator, EIA Vacant 
 


Deputy Administrator, EIA Howard Gruenspecht (C) Howard   
Gruenspecht 
(C) 


Electricity Delivery & 
Energy Reliability (OE) 


Assistant Secretary of 
Energy 


Kevin Kolevar  
(P) 


Principal Deputy Director Pat Hoffman (C) Pat Hoffman (C) 


Office of Environmental 
Management (EM) 


Assistant Secretary 
for EM 


James Rispoli (P) 
 


Principal Deputy Assistant 
Secretary 


Ines Triay (C) 
 


Ines Triay (C) 
 


Office of Fossil Energy 
(FE) 


Assistant Secretary, 
FE 


James Slutz 
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Principal Deputy Assistant 
Secretary 


Vic Der 
 


 Vic Der 
(C) 


Office of the General 
Counsel (GC) 


General Counsel David Hill 
 (P) 
 


Deputy General Counsel Eric Fygi (C) 
 


Eric Fygi (C) 
 


Health, Safety and Security 
(HS) 


Chief Health, Safety 
And Security Officer 


Glenn Podonsky 
(C) 


Deputy Chief, Operations Michael Kilpatrick (C) Glenn Podonsky (C) 
 


Hearings and Appeals 
(HG) 


Director Poli Marmolejos 
(C) 


Deputy Director Fred Brown (C) Poli Marmolejos (C) 
 


Human Capital 
Management (HC) 


Chief Human Capital 
Officer (CHCO) 


Vacant Deputy Chief Human Capital 
Officer 


Rita Franklin (C) Rita Franklin (C) 


Inspector General (IG) Inspector General Gregory Friedman 
(P) 


Principal Deputy Inspector 
General 


Herbert Richardson 
(C) 


Herbert Richardson 
(C) 


Intelligence and 
Counterintelligence (IN) 


Director Rolf Mowatt-
Larssen (Detail 
from ODNI) 
  


Deputy Director for Intelligence Alex Goodale (Detaliee) 
 


Mike Teribury (C) 
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Legacy Management (LM) Director Michael Owen 
(P) 


Deputy Director David Geiser 
(C) 


David Geiser 
(C) 


Office of Management 
(MA) 


Director Ingrid Kolb 
(C) 


Chief Acquisition Officer Frank Spampinato 
(P) 


Ingrid Kolb 
(C) 


National Nuclear Security 
Administration (NA) 
 


Under Secretary for 
Nuclear 
Security/Administrator 
for Nuclear Security 


Thomas D’Agostino 
(P) 


Principal Deputy Administrator 
for NNSA 


Bill Ostendorff  
(P) 


Adm Joe Krol, 
James J. Cavanagh 
(C) 


National Nuclear Security 
Administration (NA)  


Deputy Administrator 
for Defense Programs 


Robert Smolen 
(P) 


Principal Assistant Deputy 
Administrator for Operations 


BG Jonthan George 
 


BG Jonathan George 
 


National Nuclear Security 
Administration (NA) 


Deputy Administrator 
for Defense Nuclear 
Nonproliferation 


William H. Tobey 
(P) 


Principal Assistant Deputy 
Administrator for Defense 
Nuclear Nonproliferation 


Kenneth Baker 
(C) 


Kenneth Baker (C) 


Office of Nuclear Energy 
(NE) 


Assistant Secretary Dennis Spurgeon 
(P) 


Principal Deputy Robert Shane Johnson 
(C) 


Robert Shane 
Johnson 
(C) 


Office of Policy & 
International Affairs (PI) 


Assistant Secretary  Vacant 
 


Principal Deputy Assistant 
Secretary 


Jonathan Schrier (Detailee) 
(FSO) 


Carmen Difligio 
(C) 


Office of Civilian 
Radioactive Waste 
Management (RW) 


Director, RW Edward Sproat III 
(P) 


Principal Deputy Director  Christopher Kouts  
(C) 


Christopher Kouts (C) 


Under Secretary for 
Science (US) 


Under Secretary for 
Science 


Raymond Orbach 
(P) 


N/A N/A  


Office of Science (SC) Director of Science Raymond Orbach 
(P) 


Deputy Director for Science 
Programs 


Patricia Dehmer 
(C) 


Patricia Dehmer 
(C) 


Public Affairs (PA) Director of Public 
Affairs 


Andrew Beck (P) Principal Deputy Director   
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Example of an Effective Public Partnership Model in Fossil Energy 


 
The Clean Coal Technology Demonstration Program 


 
    
What type of program is it, and for what purpose: 
 


• The Clean Coal Demonstration Technology (CCTD) Program demonstrates 
advanced new technologies that improve the environmental and efficiency 
performance of clean coal-based energy and power plants. These technologies are 
at a level of technical maturity for demonstration in a commercial setting. 


• If successful, these demonstration projects would be ready for deployment in the 
market place in response to more stringent emissions regulations on emissions 
(e.g., SO2, NOx, particulates, mercury).  More recently, the follow on to the 
CCTD has been the Clean Coal Power Initiative which, in its third round of 
solicitations, is focused on advanced plants with carbon capture and storage.   


     
How is it managed and funded?  What are the specifics of the program that could be 
models for the agency and divisions from a successful outcome perspective? 
Below are some specific aspects of the CCTD program worth considering as a model for 
the agency. Relative to successful outcomes, the nature of technology research, 
development and demonstration is such that a lead time from the completion of a 
demonstration (typically 5 years for the first commercial entry) to the commercial 
deployment occurs before realizing the benefits these technology options. In some 
instances, changes in market conditions may impact the degree of deployment of such 
technologies into the market. However, clear objectives and goals of a project are a 
necessary condition for realizing successful outcomes.   


• The management of the program is through the National Energy Technology 
Laboratory (decentralized management) with oversight from Fossil Energy 
headquarters.  The program was conducted with a series of solicitations (five in 
all under the CCTD) each with a particular emphasis or focus on demonstrating 
progressively more advanced and improved technologies, such as improvements 
to emissions reductions, cost-effectiveness, efficiency and reliability.     


• The projects within the CCTD program are structured by budget periods (phases) 
with set scopes and milestones that support clear objectives. These that are 
tracked and reported on regularly. DOE does not allow a project to proceed to the 
next phase until all the requirements have been satisfied within a budget period. 


• The funding for CCTD is such that selected projects require a minimum of 50% 
cost-sharing from the participant. This is an important provision since it forces 
discipline on the part of the private sector side to hold to cost and schedule as 
since its funding is also at risk. Costs incurred are paid by both the participant and 
the government (a dollar for dollar approach) along the way within each budget 
period.  


• Typically the total cost of demonstration projects run in the hundreds of millions   
to over a billion dollars. The average private side contribution to the CCTD 
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partnership was over 60%. Because of the large sums of investments involved, 
solicitations have been issued only when sufficient appropriated funds become 
available. That means it may take two appropriation cycles to accumulate 
sufficient funds for a solicitation. This feature has the negative effect of delaying 
demonstrations and limiting the number of promising concepts selected for 
demonstration. 


•  By statute no CCTD (and subsequently the Clean Coal Power Initiative) project 
may be selected for which the government’s share of funding is not available up 
front. This provision allows a certain degree of certainty to the prospective 
bidders. This certainty is an important feature for the awarded project participant 
in securing project financing, vendor bids, and other agreements needed for the 
project to go forward.  In addition, the statute while not obligating the government 
to increase its share of any cost growth in the project, allows the government to 
provide its share (up to 50%) of any total project cost growth up to a 25% limit, 
thus capping the government’s investment. 
 


Who participates in the partnership, and how were they recruited? 
   


• Participants in CCTD projects are usually comprised of a private sector team from 
that would identify a lead participant, usually a utility or technology vendor or 
licensor, and other sub participants including in some cases States.  


• The partnership participants are selected competitively through a DOE solicitation 
(technically it’s called a Funding Opportunity Announcement). 


• In nearly all instances, the participant’s are the companies that will ultimately be 
responsible for deploying the technology - which adds more certainty that 
technology commercialization will be successful.  


  
What sort of legal vehicle was used to create the partnership - a contract, an outside 
nonprofit entity, an informal arrangement with DoE, etc.? 
 


• The legal vehicle is through a cost-shared cooperative agreement between the 
DOE and the participant. This is a form of financial assistance and selection is on 
a competitive basis. A cooperative agreement, versus a grant (another form of 
financial assistance whereby funding is provided for a scope of research or 
activity), gives the government a more significant input to how the project is 
structured and managed and more control over the funding than a grant.  It is not a 
contract since the government is not procuring. It allows the DOE to advance its 
goals through the activities of the private sector participant which share common 
interests and outcomes, but for perhaps different purposes. 


• In selecting project partnerships, the DOE evaluates the proposers’ responses to a 
set of technical and business evaluation criteria. For example, required in the 
proposals are details of the team’s technical qualifications, the experience and 
corporate commitment, the financial viability of the team, financing 
plans/commitments, any purchase agreements (e.g., power purchase agreements), 
acquisition plans, management plans, work breakdown structures, a 
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commercialization plan, i.e., how the participant plans to commercialize the 
technology after completion of the demonstration.  


    
What is the management structure? 
  


• On the DOE side, the management of the CCTD program is decentralized through 
the National Energy Technology Laboratory (NETL) which assigns a project team 
with a project manager to each project to track the progress of the projects.  


• On the private side, there is a project management team with a lead project 
manager. The teaming structures vary by project, many of which include 
subcontract management agreements, and a tiered work breakdown structure. 


• The management of these projects follows the project management principles of 
DOE Order 413.3 – Project Management for Capital Assets, although these 
projects are not capital assets. 


• Periodic reporting and scheduled project reviews are conducted. Approval by the 
NETL Director or his designee is required before moving on to the next phase. 
Obligation of funds is approved by DOE-HQ procurement business clearance for 
sums over $10 million.  


    
How is the program funded?  
 


• The CCTD program and its successor (CCPI) are funded through annual 
appropriations. 


• Cost sharing of 50% minimum from the participating partner is required. 
    
What were the goals of the partnership, and how is the outcome measured?   
 


• The goal of the CCTD program partnership was to commercialize advanced clean 
coal technologies with lower cost and improved environmental performance, 
coming out of the R&D program for commercial deployment and to set the 
foundation of subsequent advances in demonstrations that would build on these.  


• The outcome is measured in terms of the technology deployment in CCTD and 
the economic benefits (cost reductions) and environmental performance (absolute 
emissions reductions) improvements even as coal generating capacity increased. 


• For example in the 1990’s the CCTD projects provided the demonstration of 
progressively lower cost control technology deployed for sulfur dioxide (SO2) 
and nitrogen oxide (NOx) emissions from coal power plants. At the outset, there 
was a cap and trade on SO2 that valued SO2 in the several hundred dollars/ton 
range. A majority of these demonstrations won awards including Power Plant of 
the Year Awards by Power Magazine and Air & Waste Management Association 
Awards by.  


• Examples of the outcomes measured in the CCTD program on improvements in 
emissions controls systems demonstrated from CCTD in the 1990s include: 


  
o For SO2 controls, Southern Company estimates that through DOE’s R&D 


and the CCTD program cost $223 million, and resulted in over 400 
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existing coal-fired generating units retrofitted with flue gas desulfurizers 
(FGDs), at one-third the cost and a savings of over $50 million through 
2005, and over 7 million-ton reductions in SO2 emissions beyond what 
would have occurred absent the CCTD program. 


o For NOx, the CCTD program resulted in over 75% of existing coal-fired 
units being retrofitted with low-NOx burners and selected catalytic 
reduction devices on 30% of the U.S. coal generating capacity, at less than 
half the cost it did in the 1980’s, with a 25 million ton reduction in U.S. 
NOx emissions through 2005. This investment by DOE was about $67 
million resulting in a conservatively estimated economic benefit of over 
$256 billion through 2005. 
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Commercialization and Deployment 
 


Topic Issue Paper 
 
Overview: 
Commercializing and deploying cleaner and more advanced energy technologies into the marketplace at a 
significant rate and scale can help address our Nation’s most pressing energy and economic challenges.   
Our energy demand is projected to rise by more than fifty percent by 2050.  Climate Change, Energy 
Security, and escalating commodity prices have demanded our national attention for domestic reasons, as 
well as calling for America to lead by example internationally.  R&D on advanced energy technologies is a 
critical piece of the solution and should continue to increase.  The problem is not solved, however, until 
those advanced energy technologies are ubiquitously deployed into the marketplace, changing the way we 
harness and consume energy.   


The Department of Energy is uniquely positioned to address many such challenges and the following are 
just a few of the identified opportunities: 


Ongoing Commercialization Initiatives:  Numerous current government initiatives provide the framework for 
short-term, large impact changes and are scalable. Examples include: 


• National lab originated technology commercialization by co-funding efforts with corporate partners; 


• Government prizes or competitions (e.g. X-Prize, California Cleantech Open, MIT Clean Energy 
Entrepreneurship Prize, etc.) for breakthrough technical accomplishments in energy technologies. 


Innovative Management Practices:  


• Extend funding along the entire technology development pipeline, including prototypes and 
demonstrations;  


• Continued streamlining of new technology transfer tools throughout the national laboratories (e.g. 
Pre-approved, standardized model User Agreements for proprietary and non-proprietary research); 


• Development and implementation of commercialization and deployment metrics across the 
Department to evaluate DOE’s innovation activities in order to better understand what is working 
and what needs improvement 


Legislative Policy Proposals: 


• Extend federal power purchase agreement contract authority from 10 to 30 years, to enable the 
federal government to make large-scale purchases of longer-lived  energy technologies key to 
meeting the EISA 2007 goal of zero energy federal buildings; 


• Fund and innovatively implement the Advanced Research Projects Agency for Energy (ARPA-E), 
authorized in the America Competes Act of 2007 so as to provide flexibility and accelerated funding 
for advanced energy projects. 


• Create a quasi-governmental entity – similar to EX-IM Bank – to manage and support the financial 
scale-up risk of commercial scale advanced energy projects.  
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Background: 
The national laboratory infrastructure that emerged from World War II played a key role in winning the Cold 
War and enabling the United States to be the first Nation to place a man on the moon.  When an energy 
crisis arose in 1973, it may have seemed logical for the Government to focus this scientific resource on 
developing alternative energy technologies that could enable the United States to become “energy 
independent.”  Putting a man on the moon, however, is a much different task than putting a photovoltaic 
panel on the roof of house.  For one, the government bought the technology in the former case, but not in 
the latter.  
 
After decades of experience, policymakers now understand that advanced energy technology research is 
not enough to solve our nation’s energy problems-- the technologies also need to be moved into the 
market.  Since the 1970’s, the policy makers have sought to improve its methods for transferring 
technology from publicly-funded laboratories to the marketplace and various laws have been enacted to 
this end.1  Provisions of these laws explicitly encourage commercial deployment of DOE’s technologies, 
and establish technology transfer as a mission of DOE’s National Laboratories2. For the most part, 
technology transfer is not a separately funded program but an activity transacted by the National Labs as 
appropriate.  The Labs conduct technology transfer activities to ensure the fullest use of the results of the 
nation’s Federal investment in research and development.  The major methods of transferring IP are 
licensing; cooperative research and development agreements, user agreements, and “work for others”. 
 
Additionally, EPAct 2005 required the appointment of a Technology Transfer Coordinator “… to be the 
principal advisor to the Secretary on all matters relating to technology transfer and commercialization.”  The 
Undersecretary for the Office of Science was appointed by the Secretary for this role.  Responsibilities 
include overseeing the activities of the Technology Transfer Working Group; the expenditure of funds 
allocated for technology transfer within the Department; the activities of each technology partnership 
ombudsman3, and efforts to engage private sector entities, including venture capital companies.  To assist 
this Coordinator develop policy recommendations and monitor the overall technology transfer activities 
across the DOE, a Technology Transfer Policy Board was established.  The Board is populated with career 
DOE employees to ensure continuity and because extensive knowledge of technology transfer activities 
within the DOE is critical to the Board’s effectiveness.  
 
While legislation and Technology Transfer organizations are sending clear signals to the national 
laboratories about technology transfer, Congressional funding levels and earmarks and Administrative 
officials have at times sent mixed signals that compromise the efficient and effective technology transfer.  
For example, in the 1990s some Congressmen began using the term “corporate welfare” to describe 
technology transfer activities and by the mid-1990s many of these programs were cut back dramatically 
and are only being implemented in a piece-meal fashion today.   
 


                                                 
1 Stevenson-Wydler Technology Innovation Act, 1980; Bayh-Dole Act, 1980; the National Competitiveness Technology Transfer 
Act of 1989, Executive Order 12591 of 1987; Technology Transfer Commercialization Act of 2000; Section 1001 of the Energy 
Policy Act of 2005;  the Secretarial Policy Statement on Technology Transfer at DOE Facilities (January 31, 2008). 
 
2 Technology transfer is defined as a process by which knowledge, intellectual property (IP) or capabilities developed at the 
Department of Energy’s National Laboratories are transferred to another entity.   
3 As appointed under section 11 of the Technology Transfer Commercialization Act of 2000 (42 U.S.C. 7261c) 
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Even with Technology Transfer laws and the Lab Tech Transfer Offices and the Technology Transfer 
Working Group, the mixed signals, but more importantly, the current energy challenges call for additional 
efforts to increase the pace and scale of commercialization.  
 
Recent Commercialization and Deployment Initiatives: 
Technology innovation is a process filled with uncertainty and risk, involving a multitude of public and 
private sector entities with differing interests and resources.  In the United States, the breadth and depth of 
the Federal Government’s role in the innovation process puts it in a unique position to increase the stability 
and direction of what is typically a risky and uncertain process and send clearer signals to the market place 
about the energy technologies it plans to research, develop, demonstrate, and deploy to advance the 
Nation’s energy security, environmental, and economic goals.  Technology innovation progress through 
several stages and the Governments role and opportunity to influence - increase stability, reduce risk, drive 
pace - varies with each stage.   
 
These stages include research in basic science, applied science to develop and demonstrate the 
technology, preparing for a transfer to the private sector technology investors, scaling up the technology 
and developing infrastructure, and the technology finally reaching the market4. Technologies must be 
discovered, researched, developed and deployed to realize value for the American taxpayer. Without 
commercialization and deployment, intellectual property has no value. The illustration below is a simplified 
but useful way understanding the major components in the innovation pipeline. 
 
The Innovation Pipeline 


 
 
The transfer of technology over the gap between applied science and technology investors has been 
referred to as the “commercialization valley of death” due to the high risk of moving from government to 
private funding and a technology still unproven at commercial scale.  Programs designed to bridge this gap 
should aim to attract – not displace – private sector investment as private capital markets are the most 
efficient means of scaling and deploying advanced energy technologies.  Such programs should be 
designed to correct market imperfections and remove the non-market forces restricting the deployment of 
advanced energy technologies.   
 
Several leverage points were identified where the commercialization efforts could best assist in correcting 
market imperfections and removing barriers.  These include: efforts to increase the volume and speed of 
technologies moving out of the lab (throughput), scaling up technologies, creating early markets in which to 
                                                 
4 This simple linear model, while useful in understanding the innovation pipeline is not meant to imply that the actual innovation 
process is simple or linear – instead the real process is non-linear and iterative. 
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deploy technologies, convening bodies to develop standards, addressing infrastructure and the supply 
chain, and helping pull technologies into the market.   
 
Following are just a few examples of the types of efforts that DOE has been undertaking over the past few 
years to help increase the pace and scale of commercialization and deployment.  This is a small sample of 
a very wide range of commercialization levers that are available to the government (e.g. mandates, 
procurement, risk mitigation, incentives).  Academic review indicates best results come from using a 
mixture of commercialization and deployment options along the range.  (A full listing of options and 
examples of how these options are in use in DOE Offices is included in Appendix A and more detailed 
information on these and others can be provided upon request) 
 
• Combined construction and operating license for GenIII+ nuclear power plants – Understanding that 


Federal rules and regulations can sometimes act as barriers to the deployment of new energy 
technologies, DOE’s Office of Nuclear Energy has been working closely with the Nuclear Regulatory 
Commission (NRC) in the implementation of a one-step Construction and Operating licensing (COL) 
process, which minimizes regulatory uncertainty so that billions of dollars will not get spent constructing 
new nuclear power plants that then cannot receive a license to operate.  In 2005, DOE negotiated 50-
50 cost-shared contracts with two industry consortia (NuStart Energy Development and Dominion 
Nuclear North Anna) to demonstrate the COL process, complete design certification for two Gen III+ 
LWR technologies), and complete the first-of-a-kind engineering needed for the plant final designs. 


 
• Consortia for Grid Applications – Electricity Delivery and Energy Reliability has created a consortium to 


support grid modernization in partnership with utilities.  The Advanced Grid Applications Consortium 
(GridApp) provides informational briefings and technology showcases to promote the use of emerging 
grid technologies by all member utilities and “fast tracks” the engineering development, demonstration, 
verification, and validation of high-impact technologies and practices, thereby enabling the beta-testing 
to be completed in less than 12 months. 


 
• Creation of the Commercialization Program in EERE – EERE recruited externally and hired 


entrepreneurs, industry executives and banking experts to form a career Commercialization Team to 
provide deep experience and relevant capabilities in the team to drive effective commercialization 
initiatives.  This strong commercial competence has aided the newly inserted cross-cutting team in 
gaining credibility and building good working relationships with the numerous technology programs and 
national labs the team interfaces with on a day to day basis. 


 
• Entrepreneurs in Residence (EIR) Program at DOE National Laboratories – Recognizing the different 


experience and skill sets involved in developing new technologies compared to creating new 
businesses, DOE’s Office of Energy Efficiency and Renewable Energy established an EIR program at 
three National Laboratories (NREL, ORNL, SNL) that places entrepreneurs from leading venture capital 
firms in the laboratory for one year to work with research scientists to identify promising technologies 
with the ultimate goal to start up a new business that contributes to DOE’s mission.  The EIR program 
fundamentally changes the way DOE conducts business with minimal cost to the government.  After 
the original pilot program, the EIR Program was expanded to an additional five labs (PNNL, LBNL, 
LLNL, ANL, and BNL).  
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• Investment Protection for Advanced Energy Technologies – In addition to working to improve the 


nuclear licensing process, the Energy Policy Act of 2005 is helping reduce the financial investment 
risks of new nuclear plants by providing protection against delays in the commencement of full 
operation due to litigation or NRC approval.  In case of delays beyond the private sector’s control, the 
Federal Government will cover the full cost of the delays for the first two reactors, up to $500 million 
each, and 50 percent of the cost of delays beyond 180 days for the next four reactors, up to $250 
million each.  Covered costs of delay include principal and interest and the incremental cost of 
purchased power to replace contracted power from the nuclear facility. 


 
• Low Interest Loan Programs – Congress recently added loan guarantees to the menu of financial 


options available for deploying advanced energy technologies and authorized $38.5 billion in loan 
guarantee authority for projects that employ advanced technologies that avoid, reduce or sequester 
emissions of air pollutants and greenhouse gases.  The Loan Guarantee Program, managed by DOE, 
is designed to accelerate the commercialization of innovative, environmentally-friendly technologies.  In 
October, 2008 DOE received 19 Part I applications from 17 electric power companies for federal loan 
guarantees to support the construction of 14 single- and dual-unit nuclear power projects, 21 new 
reactors in all, in response to its June 30, 2008 solicitation.  Also authorized recently was $25 billion in 
low interest loans for manufacturing advanced technology vehicles, those vehicles which meet 125% of 
CAFE standards. 


 
• Technology Commercialization Fund for national lab technology commercialization – DOE National 


Laboratory innovations struggle to find post-research and pre-venture capital funding once the idea is 
no longer a research project, yet also not sufficiently prototyped to attract private investment.  For the 
Technology Commercialization Fund the National Laboratories, in conjunction with industry, identify 
promising technologies facing the “commercialization valley of death.”  The lab then makes matching 
funds available to any private sector partner that wishes to pursue deployment of the technology.  The 
Fund was $7.2 million in FY07 and $7 million in FY08 and has yielded significant original interest from 
the private sector to commercialize National Laboratory intellectual property.  While success is hard to 
measure at this early stage in the program, the very fact that industry partners are involved in each 
project bodes well for success.  Further, because the funding is parceled out depending on reaching 
specific milestones, taxpayers are ensured a better ROI than if the projects were funding all at once.    


 
• Technology Showcases and Forums for Investors – Visibility is a prerequisite for commercializing 


innovation.  If an entrepreneur never learns of a technology’s promise, that technology will stay at the 
lab indefinitely.  Recognizing this market dynamic Energy Efficiency and Renewable Energy created a 
forum called the DOE Venture Capital Technology Showcase.  Programs identified their most 
promising national lab technologies awaiting a commercialization partner and these technologies were 
presented to a group of leading cleantech venture capitalists actively seeking investment opportunities 
– 30 investment firms attended in 2007 and about 60 firms attended in 2008.  While costing only time to 
organize and print materials, the event served an indispensible role in promoting program technologies. 
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• Regional Carbon Sequestration Partnerships – To enable the network nature of innovation and the 
need to transfer ideas, objects, and people between an array of organizations for technologies to 
succeed commercially, the Office of Fossil Energy is supporting the Regional Carbon Sequestration 
Partnerships which include more than 350 state agencies, universities, and private companies, 
spanning 40 states, three Indian nations, and four Canadian provinces.  The objectives are to 
determine the most suitable technologies, regulations, and infrastructure needs for carbon capture and 
sequestration in different regions of the U.S. and Canada. 


 
Options for Building Up Existing DOE Initiatives:  These ongoing initiatives have a scalable nature and 
as such provide flexibility and opportunities for short term changes as they can relatively easily be scaled 
up (more detailed information with examples can be provided upon request): 
• Increase national lab technology commercialization funding requiring a corporate matching partner – 


Technology “maturation” funding of this type has proven to be a good return on investment when it has 
been utilized in the past.  Increasing the amount of funding, increasing the number of labs receiving 
funding, ensuring a long-term commitment to such funding, and targeting the funds at specific 
technology barriers (i.e. transmission, integration, storage), could have a significant positive impact. 


• Increase government prizes or competitions (e.g. EcoCar: The NeXt Challenge, California Cleantech 
Open, MIT Clean Energy Entrepreneurship Prize, etc.) – Prizes are a proven tool to leverage U.S. tax 
dollars for best harnessing the creativity of the private sector.  DOE could play a major collaborator 
leadership role by convening and supporting the best of the best advanced energy prizes.   


• EIR Program – Following the successful evaluation of its pilot phase in 2008, the EIR program was 
expanded from three to eight national laboratories.  More labs could be added quickly and the program 
could be tailored to address specific commercialization barriers. 


 
Management Best Practices:  


• Extend funding along the entire technology development pipeline (including protyping and 
demonstrations) – Funding for technology innovation often times stops short of commercialization in 
the national labs by one - two years.  This was one of the things learned from the EIR program via the 
venture capital backed entrepreneurs.  Ensuring funding through to commercialization, ensuring that a 
commercialization pathway is mapped and measured, and adding commercial input, would help 
prevent having valuable intellectual property (IP) sitting on the lab shelves because it is judged by the 
investment community as still needing further development. 


• Ensure consistent utilization of technology transfer tools throughout the national laboratories – Many 
tools are available to help Labs facilitate technology transfer (e.g. entrepreneurial leave, Entrepreneur 
in Residence, bonuses, technology transfer objectives in annual performance objectives, royalty 
sharing, streamlined licensing contracts, etc.).  However, not all these tools are fully or consistently 
utilized.  The Technology Transfer Policy Board continues to review such practices, contracts, and 
cross-lab collaborations and knowledge sharing.  The work of this Board to ensure consistent policies 
across the labs could cut down the time and risk involved for companies and investors to work with the 
national labs. 
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• Develop and implement commercialization and deployment metrics to evaluate Government’s 
innovation activities in order to better understand what is working and what needs improvement – 
Studies on overall DOE effectiveness5 have included recommendations to place greater emphasis on 
outcomes in the measurement of technology transfer performance and also found that current metrics 
based on inputs rather than outputs had obvious limitations6.  Since these reports in the mid-1990s, 
DOE labored to better evaluate the impacts of its commercialization and deployment programs, yet 
Department-wide evaluation metrics have not been adopted.  If this is to change, several difficult issues 
must be addressed to fairly appraise public investment technology commercialization, including: (1) the 
need to track the progress of program participants for extended periods; (2) complexities associated 
with accounting for spin-off technologies; (3) determining the external and internal validity of program 
evaluations; and (4) dealing with performance data that are dominated by a small number of highly 
successful technologies.7 


 
Policy Proposals: 


• Modify federal procurement laws to enable agencies to make large-scale purchases of advanced 
energy technologies – creating an early market for a new technology to enable the world’s largest 
energy user (the federal government) to make large-scale purchases of advanced energy technologies 
– “Walking the Talk”.  The U.S. Federal Government is the world's largest volume-buyer of energy-
related products and the Nation’s largest consumer of energy, with an annual energy bill of $10 billion.  
The Federal Government can play an important role in creating early markets for advanced energy 
technologies and various laws, Presidential Executive Orders, and procurement regulations now 
require Federal agencies to purchase advanced energy technologies, which is accelerating the 
commercialization and increasing the deployment of many of these products and services.  However, 
government procurement generally requires that equipment be “on the list” before it can be purchased.  
New equipment has a hard time getting on the list, because it has not been used in a government 
installation before.  In addition, cost and performance issues often discourage Federal agencies from 
accepting the “risks” associated with new technologies, thereby resulting in the purchase of 
conventional energy technologies in most instances. 


• Fund the Advanced Research Projects Agency for Energy (ARPA-E) – Authorized in the America 
Competes Act of 2007, ARPA-E was designed to provide flexible and accelerated funding for advanced 
energy research. ARPA-E was authorized but never funded by Congress. (see Appendix B) 


• Create an “EXIM-type Bank for Domestic Clean Energy” – This would effectively and expediently 
manage the financial scale-up risk of commercial scale advanced energy projects. (see Appendix B) 


• Tying financial incentives to technology costs or market penetration targets – Incentives are needed 
until an advanced energy technology reaches cost and market share targets which enable it to continue 
to penetrate the market without further Federal tax subsidies.  However, most financial incentives are 
instead tied to an authorization ceiling (e.g., not to exceed $25 million) or period of time (e.g., expires 


                                                 
5 Galvin Report was asked to propose alternate futures for DOE laboratories; Yergin Study assessed the rationale for Federal 
Government support of energy R&D, reviewed the priorities and management of the overall program, and recommended how to 
more efficiently and effectively deliver more value to American taxpayers. 
6 Galvin Report concluded “one of the most common metrics used by DOE and others to assess the technology transfer 
performance of the laboratories is the rate at which new CRADAs are being signed.” 
7 Marilyn A. Brown.  “Performance Metrics for a Technology Commercialization Program” in the International Journal of 
Technology Management. 1997, Vol. 13, Number 3, pp. 229-244. 
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December 31, 2008).  For example, the Renewable Energy Production Tax Credit (PTC) has been in 
place for 16 years, and has been one of the major drivers of the current surge in construction and 
planning of wind farms.  However, it has never been authorized for more than five years at a time, and 
some renewals have been for as little as one year at a time.  The lack of a long-term, stable Federal 
policy has caused counter-productive effects - boom and bust cycles, leading to equipment supply 
shortages and higher equipment and construction prices.  In addition, the practice of tying financial 
incentives to authorization ceilings and periods of time in fact has very little linkage to the rationale for 
these incentives, which is to foster the market penetration of the targeted technologies by “artificially” 
reducing their cost in the early period of deployment.  As the technology moves up a market share “S-
curve” and penetrates more of its target market, the logic is that “economies of scale” and “learning by 
doing” will bring the costs down and enable the technology to continue to grow without additional 
incentives.  Given this rationale for financial incentives, a more effective commercialization and 
deployment approach may be to tie the financial incentives to technology costs or market penetration 
targets rather than an authorization ceilings or time periods.  This would foster market stability and 
enable companies to better plan their future in this market. 


 
Summary and Next Steps 
The energy challenges facing the Nation have increased significantly due to growing concerns about 
climate change and our Nation’s dependence upon foreign oil supplies. In the years ahead, it will be critical 
for the United States commercialize and deploy cleaner and more advanced energy technologies into the 
marketplace at a rate and scale that can serve to address our Nation’s most pressing energy and economic 
challenges.  In this context, the Federal Government should consider increasing funding for activities 
currently underway that have proven record of positively impacting the commercialization and deployment 
of advanced energy technologies, as well evaluate new options that could improve the management 
practices of the Federal Government’s science and technology enterprise and new Congressional policies 
that will help pull advanced energy technologies into the marketplace. 
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Appendix A:   


 
Government Levers Available to Accelerate Technology Commercialization & Deployment 


 
A wide range of government non-R&D options or “levers” exist to accelerate the commercial deployment of 
advanced energy technologies.8  The levers available to government range from regulatory mandates that 
push a technology into the market to financial incentives that encourage consumers to pull a technology 
into the market.  Between these two end-points are a variety of levers that can be used by government to 
increase the speed and scale of a technology’s commercial deployment, such as taxes that raise the cost 
of competing technologies or government procurements that create an early market for a new technology.   
 
There is no “silver bullet” to commercialize technology and the “best lever” is dependent upon a variety of 
factors, such as the market-readiness of the technology, its target market, competing technologies and 
policies, the nation’s political institutions and economy, and the technology’s strategic value to the Nation.  
Studies of the role of government in technology innovation have found that multiple levers, working together 
in a synergistic package, were the key to successful technological innovation and particularly to the 
success of radical technological transformations in power sector technologies, computers/electronics, and 
agricultural biotechnology.9   
 
This “multiple levers approach” is at work today as the Federal Government implements numerous policies 
to support commercialization and deployment to increase our energy options and reduce the Nation’s 
dependence on oil.  The range of these non-R&D levers with examples of activities in the DOE Offices, as 
well as some activities which have not been enacted, is listed below. 
 
Legal and Regulatory  
 


o Codes and Standards 
 Renewable Fuel Standard 
 Building Codes (EE) 
 State energy codes (EE) 
 Renewable Portfolio Standard (not in effect at Federal level) 
 Grid Interconnection Codes (not in effect at Federal level) 


o Cap and Trade 
 Sulfur Emissions (FE) 
 Carbon Emissions (not in effect at Federal level) 


o Other Mandates 
 Net Metering(not in effect at Federal level)  
 Time-of-Use Electricity Pricing (not in effect at Federal level) 
 Appliance Standby Power Settings (not in effect at Federal level) 


 
                                                 
8 Sources:  Vicki Norberg-Bohm et al.  The Role of Government in Energy Technology Innovation: Insights for Government Policy 
in the Energy Sector. Kennedy School of Government, Harvard University. October 2002;  Roy Rothwell and Walter Zegveld.  An 
Assessment of Government Innovation Policies in Government Innovation Policy edited by J. David Roessner, St. Martin’s 
Press, 1981; and John Mock et al. Moving R&D to the Marketplace. May  1993. 
9 Vicki Norberg-Bohm et al.  The Role of Government in Energy Technology Innovation: Insights for Government Policy in the 
Energy Sector. Kennedy School of Government, Harvard University. October 2002. 
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Taxes 
 


o Production 
 Carbon 
 Fossil-Generated Electricity 


o Consumption 
 Gasoline 
 BTU 


o Purchase 
 “Gas Guzzler” 
 “High Carbon Commodities” 


 
Information and Outreach 
 


o Education 
 Ratatouille Energy Saving Campaign (EE) 
 Hydrogen Road Tour (EE) 
 LNG Public Education Forums (FE) 
 What is the Smart Grid? – An E-Forum (OE) 
 Nuclear Energy Fellowship and Scholarship Program  (NE) 
 Plasma Science and Fusion Center's Educational Outreach Programs at MIT (SC) 


o Information Sources 
 Alternative Fueling Station Locator Website (EE) 
 Database of State Incentives for Renewables and Efficiency (EE) 
 Energy Assurance Daily (OE) 
 Nuclear Power Deployment Scorecard (FE) 
 Fossil Energy NEWSALERT (FE) 


o Labeling 
 Energy Star (EE) 
 Carbon Content (not in effect at Federal level) 


o Training 
 Emergency Preparedness Training (OE) 
 Industrial Best Practices (EE) 
 Nuclear Worker Training Program (NE) (proposed program) 


o Competitions 
 Solar Decathlon (EE) 
 EcoCAR Competition (EE) 
 30th Annual University Coal Research Competition (FE) 
 National Science Bowl® for High School Students (SC) 


o Fellowships/Scholarships/Residences 
 Methane Hydrate Research Fellowship (FE)  
 AAAS Congressional Science and Engineering Fellowship (SC) 
 Advanced Fuel Cycle Master’s Degree Fellowships (NE) 


o Network Building 
 Grid Applications consortium (OE) 
 Technology Commercialization Showcase (EE) 
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 National Lab Entrepreneur in Residence Program (EE) 
o Conferences/Workshops 


 2008 DOE Nuclear Suppliers Outreach Conference (NE) 
 Solar America Initiative – Market Transformation Technical Exchange Meeting (EE) 
 National Renewable Energy Marketing Conference (RE) 
 Clean Coal and Power Conference (FE) 
 Smart-Grid Conference (OE) 


o Energy Audits/Assessments 
 National Energy Audit Tool (EE) 
 Industrial Assessment Centers (EE) 


 
Partnerships 
 


o Product Development 
 Carbon Sequestration Regional Partnerships (FE) 
 Solar America Cities Partnership (EE) 
 Global Nuclear Energy Partnership (NE) 
 Advanced Nuclear Power Plant Design Criteria (NE) 
 Superconductivity Partnership Initiative (OE) 


o Product Demonstrations 
 Southwest Regional Partnership Carbon Storage Demonstration Project (FE) 
 Field Demonstration of a 24-kV Warm Dielectric HTS Cable (OE) 


o License Agreements 
 High-temp superconducting wire manufacture licensed lab buffer tech (OE) 
 REScheck license agreement (EE) 
 Clean Fractionation (to separate complex biomass raw materials into individual process 


streams that can feed both the sugar and thermochemical platforms of the integrated 
biorefinery (EE) 


o Public Enterprise 
 Power Marketing Administration (DOE) 


 
Procurement 
 


o Services 
 Green Power 
 Advanced Metering at Federal Buildings 


o Equipment 
 Energy Star Computers 
 Alternative Fuel Vehicles 


 
Risk Mitigation 
 


o Financial Liability Ceilings 
 Price Andersen Act 


o Loan Guarantees 
 Clean Energy Loan Guarantee program 
 Section 136 Auto Loans (EE) 







   


12                             Internal Draft, Not for Decision 11.03.08 


o Risk Insurance 
 
Financial Incentives 
 


o Tax Incentives 
 Renewable Energy Production Incentive 
 Alternative Fuel Excise Tax Credit 


o Grants 
 Low Income Housing Weatherization (EE) 
 Tribal Energy Program Grant (EE) 


o Loans 
 Energy Efficient Mortgages 
 Clean Renewable Energy Bonds 


o Rebates 
 Renewable Energy Rebate Program 
 Advanced Transmission and Distribution Technologies 
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Appendix B 
 


Financing America’s Clean Energy Needs 


An estimated $1.4 Trillion of capital is needed by 2030 to reach stated national energy goals (e.g. 20 in 10; 
reaching 20% of the nation’s electricity from renewable sources; and 20% from nuclear energy by 2030).  
This amounts to $50-100 billion dollars and is far in excess of 2007’s recorded $12 billion of investments.  
Additionally, a relatively small amount of public-private “seed funding” is needed at the very early stage of 
innovation commercialization, for the purposes of translating and accelerating scientific discoveries and 
cutting-edge inventions into marketplace applications. 


Administering complex financial transactions requires management stability, flexibility, agility and 
experience not found in traditional federal agencies.  In turn, quasi-governmental agencies have been 
established and specifically granted the necessary flexibility to effectively administer complex financial 
transactions. 


Proposal:  Establish an independent, non-partisan quasi-governmental agency focused on domestic clean 
energy investment to achieve our national energy goals in a consequential time frame.   


This entity would focus on early-stage commercialization (as envisioned in the Advanced Research 
Projects Agency for Energy, or ARPA-E, which Congress authorized in 2007) and later-stage technology 
scaling (as Congress authorized with the DOE Loan Guarantee Program).  Possible products and services 
could include: loan guarantees, direct loans, equity investment, risk management, debt instruments, 
standardization (e.g. renewable energy credits) and mortgage securitization. 


Background:  Large-Scale Clean Energy Development faces a number of challenges. 
 
First Mover Disadvantage 
To date, few commercial-scale clean energy production facilities have been built and operated.  Building 
Plant #1 presents a significant financing challenge due to the combined dynamics of capital intensity and 
direct relationship between risk aversion and cost of capital.  Before progressing down the engineering 
learning curve gained through construction experience, Plant #1 will likely require a 100% contingency 
premium over the expected cost of Plant #n.  Also, without an operations track record for the design, risk 
adverse debt investors will not provide financing, so equity must fund the entire project which severely 
depresses the Return on Equity (ROE).  


Illustrative 500 million gallon biorefinery at $5 per gallon of annual capacity 
Plant #1: 100% contingency, no debt = 3% ROE 
Plant #n: No contingency, 80% debt, 7% cost of debt = 15% ROE 


Hidden Fundamental Economic Advantage 
Free fuel gives clean energy production – especially wind, solar and geothermal – a fundamental economic 
advantage over incumbent fossil fuels.  This advantage, however, can only be realized through intelligent 
financial engineering as the up-front capital cost of clean energy typically exceeds that of fossil fuels.  
Lower cost of capital increases the relative competitiveness of clean energy by increasing the value of 
clean energy larger future cash flows. 








 
 
 
 
Elizabeth Montoya 
 
 
At our meeting on Thursday you requested a short paragraph explaining the interface I 
have with the DOE Chief of Staff.  Below is an unclassified paragraph describing some 
of the interface I would normally have; there are, however, other areas which I cannot 
discuss/mention due to classification issues.    
 
Thanks 
 
Al. Cerrone 
Department of Energy 
Continuity Programs Manager 
Office of Emergency Operations, NA-40 
Phone (301) 903-5886 (voice) 
Cell (240) 271-3965 
Fax (301) 903- 6417 
Classified Fax (301) 903-1142 
Pager 1-888-436-8175 
24 Hour Number (202) 586-8100 
Email al.cerrone@nnsa.doe.gov 
SIPRNET Email al.cerrone@doe.sgov.gov 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 
The DOE Continuity Program consists of two major programs.  The first is called 
Continuity of Operations (COOP) and the second is called Continuity of Government 
(COG). These programs are mandated by the recently updated National Security 
Presidential Directive-51 /Homeland Security Presidential Directive-20 (NSPD-
51/HSPD-20), “National Continuity Policy.” The National Continuity Policy seeks to 
ensure the preservation of our form of government under the Constitution and the 
continuing performance of National Essential Functions under all conditions.   
 
COOP is a department wide program in which I work with DOE, NNSA and the 
program/site offices to develop departmental procedures for responding to an event that 
affects the continued operations of DOE/NNSA.  The Continuity of Government program 
is a Highly Classified program that involves the Secretary and Deputy Secretary of 
Energy and involves a coordinated effort within each Branch of the Federal Government 
that supports the President of United States in accomplishing those tasks outlined in the 
National Continuity Policy. I work closely with the Chief of Staff to ensure the 
Department of Energy supports this mission. 
 
To perform these functions, I attend various interagency meetings representing the 
Department, including the continuity elements of the White House Military Office, the 
Homeland Security Counsel and the Department of Homeland Security. I also meet with 
the Chief of Staff on various policy issues relating to the program. I attend various 
meetings for the Department in which the interagency senior leadership discusses training 
and exercise activities. Based on the type of upcoming exercise, I will discuss with the 
Chief of Staff who should attend the exercise, secure relevant background materials for 
the participant(s), and provide any additional training, if needed. 
 
In another part of the program, DOE maintains a covert site to which the Secretary would 
be relocated to during a continuity event. This site is secure and requires special 
permission to access. The Chief of Staff and I are the only personnel authorized to 
provide access to this facility.   
  
Once the new administration is on board, I will receive a tasking from the White House 
Military Office to provide a political appointee to represent the Department at our covert 
site, in addition to the Secretary.  The Chief of Staff and I will need to discuss the 
selection and then I will forward the recommendation.  I will also be discussing various 
policy issues relating to Special Communications for the Secretary and Deputy Secretary.   
 
 
 
 
    
 








Position     Announcement Certificate Selection Selectee   Status 
 
Director, Office of the Executive  11/21 – 12/21/07 1/23/08 2/01/08 Eric G. Nicoll   OPM approved 
  Secretariat, Office of Management (MA)        Principal Deputy Assistant  EOD 6/08/08 
ES-301              Secretary, Office of the Assistant 
               Secretary for Congressional and 
               Intergovernmental Affairs (CI) 
 
 
Management Analyst    12/27/07-1/16/08 2/14/08 3/07/08 Leslie J. Novitsky  Hired prior to OPM 
GS-343-14            Senior Policy Advisor  review requirement 
Office of Engineering &          GS-301-15    EOD 3/16/08 
  Construction Management,          Immediate Office of the  
Office of Management (MA)          Director, MA 
 
Lisa Lising 
 
 
Deputy Director for Resource   12/07/07-1/22/08 2/12/08 3/12/08 Jeffrey T. Salmon  OPM approved 
  Management, Office of Science (SC)        Associate Under Secretary  EOD 7/20/08 
ES-301              for Science (SC) 
             ES-301 
 
 
Senior Policy Advisor    8/15/08 – 9/15/08  9/17/08 9/19/08 Thomas Vanek  To OPM 10/12/08 
GS-301-15             Senior Policy Advisor 
Office of the Under Secretary for Science        GS-301-15 
Office of Fusion Energy Science         Office of the Under Secretary    
                 for Science 
 
 







Position     Announcement Certificate Selection Selectee   Status 
 
Program Support Specialist   8/05/08 – 8/19/08 9/05/08 9/22/08 Kristine T. Hartman  EOD 10/12/08 
GS-301-9            Special Assistant  Being sent to OPM 
Budget Operations, Office           GS-301-7 
Of the Budget, CFO           Immediate Office of the Chief 
               Financial Officer, CFO 
             Appointed 10/12/08 
 
 
Information Technology Specialist  10/06/08 – 10/14/08 11/20/08 11/20/08 Thomas O’Neill  Being sent to OPM 
GS-2210-11            Web Content Manager 
IT Support Services, Web Site          GS-301-11 
  Development and Maintenance,         Immediate Office of the Chief 
  CIO                 Information Officer, CIO 
 
 
Public Participation Specialist  11/12/08 – 11/26/08 12/04/08 12/09/08 Kristen G. Ellis  Being sent to OPM 
GS-301-13            Director of Intergovernmental and  
DAS for Regulatory Compliance,           Tribal Affairs 
  Office of Public & Intergovernmental        GS-301-13 
  Affairs, EM            DAS for Intergovernmental &  
               External Affairs, EM 
 
Policy Analyst     10/27/08 – 11/14/08 12/10/08 12/12/08 Alan Cobb   Being sent to OPM 
GS-301-15            Senior Policy Advisor 
DAS for Policy Analysis,          GS-301-15 
  Office of Economic Analysis, PI         Immediate Office of the A.S.     
                   For Policy and International  
               Affairs, PI  
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1) PREFACE 
 
The World Wide Web is a means for the Department of Energy (DOE) to disseminate 
information to the general public and communicate with its mission and business 
partners, stakeholders, and other customers.  As a Federal agency, DOE must ensure its 
public websites exhibit a positive, professional image, combining functional and intuitive 
organization with the highest quality of visual presentation and consistency, as well as be 
credible, usable, reliable, relevant, accurate, current, and easily understood by all.1  DOE 
will ensure that its public websites contain the information necessary to keep the public 
informed about its mission, programs, challenges, resources, performance, and other 
aspects of its plans and operations.2  However, information disseminated via DOE public 
websites needs to be carefully balanced against potential risk to DOE interests, including 
the safety and security of personnel or assets or individual privacy, by the application of 
comprehensive risk management procedures.3   
 
Therefore, the following guidance addresses high-level rules for DOE public websites.  It 
does not address specifics regarding content.  Content, maintenance, and accuracy will be 
addressed at the local level to meet organizational and customer needs. 
 
2) GUIDANCE 
 
DOE public websites are information resources funded in whole or in part by the DOE 
and operated by an agency, contractor, or other organization on behalf of DOE.  They 
present government information or provide services to the public or a specific non-
Federal user group and support the proper performance of a DOE function.4  DOE public 
websites are also information dissemination products.   
 
To support the important information dissemination role and management of its public 
websites, DOE will:  
 
1. Ensure that each DOE public website has a clearly defined purpose that supports 


DOE missions, and that information released is consistent with established DOE 
policies and programs.  


 


                                                 
1 OMB Memorandum M-05-04, Policies for Federal Agency Public Websites, issued December 17, 2004. 
2 OMB Memorandum M-06-02, Improving Public Access To and Dissemination of Government 
Information and Using the Federal Enterprise Architecture Data Reference Model, issued on December 16, 
2005.  
3 DOE O 471.3, Identifying and Protecting Official Use Only Information, dated April 2003. 
4 OMB Circular A-130, Transmittal Memorandum #4, Management of Federal Information Resources, 
dated November 28, 2000, and the E-Government Act of 2002 (H.R. 2458/S. 803), signed December 17, 
2002 
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2. Identify and review information to ensure it is appropriate for posting to DOE public 
websites for worldwide dissemination, and does not place national security, DOE 
personnel and/or assets, mission effectiveness, or the privacy of individuals at an 
unacceptable level of risk.  Periodically review published information to confirm 
appropriateness and continued compliance with DOE directives.5 
 


3. Establish and maintain, on each DOE website, information dissemination product 
inventories, priorities, and schedules.6  This information should be easily accessible 
from the home page and the page URL must be reported to the DOE webmaster. 


 
4. Adhere to DOE linking policies which are available on the DOE home page.7 
 
5. Provide functionality to search DOE public websites.  However, in limited 


circumstances (e.g., for small websites) site maps or subject indexes are more 
effective than a typical search function and, therefore, may be used. 


 
6. Use approved domains.8  DOE-funded public websites must use doe.gov, energy.gov, 


or .gov domains to assure visitors to DOE websites that they can trust the information 
provided.9 Requests for a top-level .gov or .org domain must meet specific criteria 
and be approved by the Chief Information Officer (CIO) prior to website launch.10  
Additional guidance is available on the Office of the CIO (OCIO) website.11 


 
7. Implement appropriate security and access controls, including preventing anonymous 


posting of data12, to ensure information and information systems are resistant to 
tampering.13  Determinations as to the appropriate security and access controls for 
access to information will be based upon the sensitivity of the information, the target 
audience for which the information is intended, and the level of risks to DOE 
interests.14 


 


                                                 
5 DOE O 471.3, Identifying and Protecting Official Use Only Information, dated April 2003. 
6 DOE priorities, inventories, and schedules are located on the DOE home page under Web Policies at 
http://www.energy.gov/webpolicies.htm; and additional information is available on Webcontent.gov at 
http://www.usa.gov/webcontent/reqs_bestpractices/laws_regs/priorities_reqs/process.shtml.  
7 DOE linking policy is located on the DOE home page, see Web Policies, at 
http://www.energy.gov/webpolicies.htm.  
8 41 CFR Part 102-173, Internet Government Domain, see https://www.dotgov.gov/index.aspx or  
http://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=8832a4da7a4ea8a8132bec844a715891&tp 
=/ecfrbrowse/Title41/41cfr102-173_main_02.tpl.  
9 OMB Memorandum M-05-04, Policies for Federal Agency Public Websites, issued December 17, 2004. 
10 OCIO Memorandum For All Headquarters Elements, Policies for Federal Public Websites, issued 
August 4, 2006, and OCIO Memorandum For All Program Secretarial Officers, Compliance with the Office 
of Management and Budget (OMB) Policies for Federal Public Websites, October 27, 2005. 
11 DOE domain policy is located on the DOE home page at http://cio.energy.gov/services/dns_policy.htm. 
12 NIST SP 800-44, Version 2, Guidelines on Securing Public Web Severs, September 2007. 
13 OMB Memorandum M-04-25, FY 2004 Reporting Instructions for the Federal Information Security 
Management Act, dated August 23, 2004. 
14 DOE M 205.1-1, Incident Prevention, Warning, and Response (IPWAR) Manual, dated 9/30/2004. 
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8.  Ensure that privacy15 and personally identifiable information (PII) 16 are fully 
protected and do not reside on a public website.   


 
9. Protect DOE sensitive information. Sensitive information may or may not be marked 


as such.  Therefore, information should be carefully reviewed before it is placed on a 
DOE public website to ensure that sensitive information is not unintentionally 
compromised.  Information that is determined to be unclassified controlled 
information (i.e., Official Use Only (OUO), export controlled, applied technology, 
naval nuclear propulsion and unclassified nuclear information) or classified 
information must not be posted on DOE public websites.17 


 
10. Make DOE websites accessible to people with disabilities18 and provide common 


access for a broad range of visitors.19 
 


11. Provide appropriate access for people with limited English proficiency (LEP).20 
 
12. Manage the website to ensure that web content and web management and operation 


records are properly created, scheduled, and maintained.21 
 
13. Provide a website contingency/emergency solution(s) to ensure the reliability and 


availability of the website and its resources.22  
 
14. Ensure proper configuration management, including disabling unneeded computer 


services23 and consolidating websites on fewer servers. 
 
3) RESPONSIBILITIES 
 
1. HEADS OF DOE ELEMENTS 
 
                                                 
15 P.L. 93-579, The Privacy Act of 1974, 5 U. S. C., Section 552a, available at 
http://uscode.house.gov/download/pls/05C5.txt and OMB Memorandum M-03-22, OMB Guidance for 
Implementing the Privacy Provisions of the E-Government Act of 2002, dated September 30, 2003. 
16 CIO TMR-22, Protection of Sensitive Unclassified Information Including Personally Identifiable 
Information, dated October 17, 2007, located at. http://cio.energy.gov/documents/DOE_CIO_TMR-22_-
_SUI_101607_Final.pdf. 
17 DOE Order 471.3, Identifying and Protecting Official Use Only Information, and DOE M 471.3-1, 
Manual for Identifying and Protecting Official Use Only Information, and DOE G 471.3-1, Guide for 
Identifying and Protecting Official Use Only Information.  
18 Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as amended by the Workforce Investment Act of 
1998 (P.L. 105-220), August 7, 1998, and http://www.section508.gov.  
19 Usability information is located at http://www.usability.gov/ and 
http://www.usa.gov/webcontent/usability.shtml. 
20 Executive Order 13166 and Secretary Bodman memo, “Access to Programs and Activities by Persons 
with Limited English Proficiency,” April 11, 2006.  See also http://www.lep.gov/govt.html and 
http://www.usdoj.gov/crt/cor/Pubs/eolep.htm and http://www.usdoj.gov/crt/cor/13166.htm and 
http://www.usdoj.gov/crt/cor/Pubs/lepqa.htm.  
21 DOE O 243.1, Records Management Program. 
22 NIST SP 800-34, Contingency Planning Guide for Information Technology Systems, June 2002. 
23 NIST SP 800-44, Version 2, Guidelines on Securing Public Web Servers, September 2007. 
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a. Establish a process for the identification of information appropriate for posting to 
DOE public websites and ensure it is consistently applied. 


 
b. Ensure that reasonable efforts are made to verify the accuracy, consistency, 


appropriateness, and timeliness of all information placed on DOE public websites. 
 


c. Approve program-related content material in accordance with DOE Information 
Quality Guidelines.24 


 
d. Ensure all information placed on DOE public websites is properly reviewed for 


security, levels of sensitivity and other concerns before it is released. 
 


e. Ensure all information placed on DOE public websites is appropriate for 
worldwide dissemination and does not place national security, DOE personnel 
and assets, mission effectiveness, or the privacy of individuals at an unacceptable 
level of risk. 


 
f. Enforce the DOE linking policy25 as established on the DOE home page.   


 
g. Ensure that proper configuration management (including disabling unneeded 


computer services and consolidating websites on fewer servers), sound 
operational management practices, operational security, and 
contingency/emergency planning features are implemented and maintained on an 
ongoing basis for each website. 


 
h. Register each DOE public website with the OCIO. 


 
i. Ensure proper records management control over information placed on DOE 


public websites, as well as related web operations and management records. 
 


j. Ensure websites are usable and user-centric to the extent that they effectively 
perform the tasks for which they were developed. 


 
k. Ensure websites have an accessibility statement and a mechanism for feedback. 


 
l. Ensure websites have appropriate access for people with LEP. 


 
m. Establish a periodic review process for each website for compliance with this 


document. 
 
2. OFFICE OF THE CHIEF INFORMATION OFFICER (OCIO) 
 


a. Provide policy and procedural guidance with respect to establishing, operating 
and maintaining DOE public websites.  


                                                 
24 DOE Information Quality Guidelines are available at http://cio.energy.gov/infoquality.htm. 
25 DOE linking policy is available at http://www.energy.gov/webpolicies.htm. 
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b. Maintain liaison with the Office of Public Affairs to provide policy oversight and 


guidance to ensure the effective dissemination of DOE information via the 
Internet. 


 
c. Provide technical support consistent with existing responsibilities. 
 
d. Develop and maintain requirements that address information security on DOE 


public websites. 
 
e. Establish and disseminate web records management policies, objectives, and 


guidance in accordance with National Archives and Records Administration 
(NARA) and Office of Management and Budget (OMB) regulations. 


 
f. Review and approve requests for a top-level .gov or .org domain prior to website 


launch. 
 


3. OFFICE OF GENERAL COUNSEL 
 


Provide legal advice regarding World Wide Web matters, including electronically-
filed Freedom of Information Act (FOIA) requests and use of copyrighted materials. 


 
4. OFFICE OF PUBLIC AFFAIRS 
 


Operate and maintain www.energy.gov as the official primary point of access to DOE 
information on the Internet. 


 
5. DIRECTOR, NAVAL NUCLEAR PROPULSION PROGRAM 


 
Executive Order 12344 (set forth in Public Law 106-65 of October 5, 1999 [50 U.S.C. 
2406]) establishes the responsibilities and authority of the Director, Naval Nuclear 
Propulsion Program, for all facilities and work that comprise the Program, which is a 
joint Navy/DOE organization.  The Director’s responsibilities include the operating 
practices and procedures applicable to Naval nuclear propulsion plants.  The Director 
must establish the public web policy requirements implemented within the Program.  
Accordingly, this policy statement does not apply to the Naval Reactors Program.26 
 


 
 


 
 


                                                 
26 Executive Order 12344 (Public Law 106-65 of October 5, 1999 [50 U.S.C. 2406]). 








Energy Efficiency and Renewable Energy 
Public-Private Partnerships 


Representative Examples 
 


 
Entrepreneur-in-Residence (EIR) 
 
Summary:  This is a new effort initiated by EERE's Commercialization Team in the past year that identifies 
a qualified Venture Capital (VC) firm with an interest in RE technologies and provides them access to one 
of DOE's labs for the purpose of identifying some outgrowth of the R&D process that is sufficiently 
market-ready that it can be started on the road to commercialization. 
 
1.  Who participates and how are they recruited? 
In EIR-1, three labs were identified as hosts, then a solicitation was issued for purposes of competing the 
VC partners.  In EIR-2, additional labs were identified, and a solicitation is still open for competing new 
VC partners. 
 
2.  What type of legal formulation vehicle was used? (contract, informal arrangement, etc.) 
The EIR process first yields an agreement with labs as to how they will host the EIR.  Then a competition 
is held among interested VC firms.  Once a VC firm is matched with a specific lab, DOE uses a financial 
assistance arrangement with the VC firm.  The VC firm then identifies a specific individual (the EIR) who 
works directly with a specific lab. 
 
3. What is the management structure? 
EERE maintains ongoing dialogue with both the labs and the EIR as to plans and progress. 
 
4.  How is the program funded? 
EERE provides a nominal amount of funding directly to the VC firm.  The VC firm makes whatever 
financial arrangement they want to with the EIR. 
 
5.  What are the goals of the PPP and how is the outcome measured? 
The overall objective for this effort is to facilitate moving a market-ready technology or process across the 
commercialization "Valley of Death", and to position it in such a manner that it will be adopted by - and 
used in - market opportunities. 
 
Energy Savings Performance Contracts 
 
1.  Who participates and how are they recruited?  
DOE has recently competitively awarded contracts to 16 private firms.  The contracts are available for use 
by any Federal Agency. 
 
2.  What type of legal formulation vehicle was used?   
Energy Savings Performance Contracts (ESPCs), which are shared savings contracts. (contract, informal 
arrangement, etc.) 
 
3. What is the management structure?   
DOE manages this through a program office in DC and a contract management organization in Colorado.   
 
4.  How is the program funded?  
Entirely by private financing.  Contractors complete energy assessments of federally owned facilities and 
submit proposals for facility improvements that will improve energy efficiency.  If the Federal Agencies 
that own the facilities accept the contractors’ proposals, they issue task orders against the DOE contracts.  
The contractor arranges for private financing so no appropriated funds are required.  Contractors are repaid 
by the Federal Agencies from the cost savings that result from the improvements. 







 
5.  What are the goals of the PPP and how is the outcome measured?   
Improve energy efficiency of Federal facilities.  The outcome is measured by the energy savings that result 
from the task orders placed against the contracts. 
 
On-Site Solar Electricity Generation at NREL 
 
1.Who participates and how are they recruited? 
The participants in DOE’s project to generate solar electricity for on-site consumption at NREL include the 
solar developer, Sun Edison, LLC; the Department of Energy, Golden Field Office; the Western Area 
Power Administration; the National Renewable Energy Laboratory; and the local utility, Xcel Energy.   
 
For the Mesa Top Solar Generation Project, the developer had approached Buckley Air Force base looking 
for an opportunity to develop a project using stranded renewable energy credits.  Buckley was not ready to 
move on the project and referred the company to DOE.  For the NWTC and STM Solar Generation 
Projects, DOE recruited the solar developer by teaming with NREL to issue a Notice of Opportunity for 
partnership arrangements.  DOE was looking for a company that would be willing to work with us to 
submit a proposal on our behalf for on-site solar generation in response to Requests for Proposals issued by 
Xcel Energy, who was looking to comply with the state Renewable Energy Standard.   
 
2.What type of legal formulation vehicle was used?   
In order to accomplish the project objectives, DOE used a tri-partite arrangement between the developer, 
DOE and Western Area Power Administration.  The three agreements are interdependent and all work 
together.  They include a Solar Power and Services Agreement, an Easement, and an Intra-Agency 
Agreement.  The Solar Power and Services Agreement is between Western and Sun Edison, the Easement 
is between DOE and Sun Edison and the Intra-Agency Agreement is between DOE and Western. 
 
3.What is the management structure? 
DOE granted the developer a long-term Easement to use federal property for the installation of a solar 
generating facility.  The developer designed, installed, and financed the installation.  The developer will 
own, operate and maintain the solar generating equipment for the duration of their 20-year commitment to 
provide solar renewable energy credits to Xcel Energy.  Western will buy all of the electricity generated 
and sell it to DOE for on-site consumption.  Xcel Energy will buy the solar renewable energy credits from 
the developer and pay a rebate directly to the developer. 
 
4. How is the program funded? 
The developer financed the entire cost of installing a 1.2 megawatt solar generating facility at NREL.  As a 
private company, the developer is able to take advantage of the Investment Tax Credit to help finance the 
generating equipment.  In addition, the developer receives a payment stream from Xcel for the RECs and a 
payment stream from DOE for the electricity.  In Phase 1, DOE will buy the electricity at rates equal to 
what it would have paid Xcel Energy for grid power.  In Phase 2, DOE will pay higher electricity rates at 
the beginning of the agreement and lower rates toward the end of the agreement. 
 
5. What are the goals of the PPP and how is the outcome measured? 
The goals of the agreement included replacing grid power with on-site renewable production of electricity 
and contributing to Xcel Energy’s ability to comply with state laws requiring them to include solar 
generation in their portfolio.  In addition, the projects meet the goal of attracting private sector investment 
to improve infrastructure at a federal facility.   
 
Building Technologies 
The Next Generation Lighting Industry Alliance (NGLIA) was formed in 2003 to foster an industry-
government partnership to accelerate the technical foundation, and ultimate commercialization, of solid-
state lighting systems.  
 







1. Who participates and how are they recruited? 


The Alliance was competitively selected in 2005 as the “industry partner” by the U.S. Department of 
Energy for its Solid-State Lighting (SSL) program. 


The current members of the NGLIA are: 


3M 
Acuity Brands Lighting 
Air Products & Chemicals, Inc. 
Applied Materials, Inc. 
CAO Group Inc. 
Corning, Inc. 
Cree Inc. 
Eastman Kodak Company  GE-Lumination 
Light Prescriptions Innovators, LLC (LPI, LLC) 
LSI Industries  
OSRAM Sylvania Inc. 
Philips Solid-State Lighting Solutions 
QuNano, Inc  
Ruud Lighting, Inc. 


Any private, for profit firm substantially active in solid state lighting research, development, infrastructure, 
and manufacturing in the United States may be a participant in the Alliance. Each firm must execute a 
Collaboration Agreement and agree to share in the costs and pay fees in a manner approved by the 
Agreement and the Board of Directors of the Alliance.  


2. What type of legal formulation vehicle was used? 
The DOE and the NGLIA entered into a Memorandum of Agreement (MOA) under the authority 
of, among others, the Department of Energy Organization Act (Pub. L. 95-91) section 301, 42 
U.S.C. § 7151; and the Energy Reorganization Act of 1974 (Pub. L. 93-438) section 103, 42 
U.S.C. § 5813. 
 
3. What is the management structure? 
Member and Board of Directors. 
 
4. How is the program funded? 
As part of the MOA, DOE notifies NGLIA when funding opportunities are announced. 
 
5. What are the goals of the PPP and how is the outcome measured? 
The SSL Program is being undertaken to research, develop, and conduct demonstration activities 
on advanced solid-state white lighting technologies based on inorganic and organic light emitting 
diodes (LEDs and OLEDs).    
 
Vehicle Technologies 
 
Two of the major partnerships are with the United States Advanced Battery Consortium, LLC (USABC) 
and the United States Automotive Materials Partnership, LLC (USAMP).  Both USABC and USAMP are 
wholly owned subsidiaries of the United States Council for Automotive Research, LLC (USCAR). 
 


The U.S. Council for Automotive Research was formed in 1992 by Chrysler, Ford and General Motors to 
provide an umbrella organization for joint, pre-competitive research to strengthen the technology base of 
the domestic auto industry.  USCAR monitors current research projects and considers new opportunities, 
coordinates the industry's interaction with government researchers, shares results of joint projects with 







member companies, and seeks and recommends funding from public and private sources for joint research 
and development. 
 


The United States Advanced Battery Consortium 


1. Who participates and how are they recruited? 


The U.S. Council for Automotive Research was formed in 1992 by Chrysler, Ford and General Motors.  It 
is composed of five divisions: the Automotive Composites Consortium, the Automotive Metals Division, 
the Auto/Steep Partnership, Non-Destructive Evaluation, and the Multi-Materials Vehicle Division. 


2. What type of legal formulation vehicle was used? 
The DOE has performed cooperative research with USABC since its inception.  This continues through the 
current Cooperative Agreement (DE-FC26-05NT42403). 
 
3. What is the management structure? 
Steering Committee and members 
 
4. How is the program funded? 


The DOE provides 50% of the funding for the 5-year, $125M project, which is matched by industry 
sources. 
 
5. What are the goals of the PPP and how is the outcome measured? 
USABC sponsors the development of advanced high-performance batteries for electric and hybrid electric 
vehicle applications.  The USABC has a number of battery development programs now in progress, 
focusing on low-cost, long-life, high-power technologies.  Presently the USABC is pursuing the 
development of advanced lithium ion systems.   


 


USAMP 
The United States Advanced Materials Partnership was formed in 1993 to conduct vehicle-oriented 
research and development in materials and materials processing.   


1. Who participates and how are they recruited? 


The U.S. Council for Automotive Research was formed in 1992 by Chrysler, Ford and General Motors. 
The United States Advanced Materials Partnership was formed in 1993 to conduct vehicle-oriented 
research and development in materials and materials processing 


2. What type of legal formulation vehicle was used? 
The DOE has performed cooperative research with USAMP since its inception.  This continues through the 
current Cooperative Agreement (DE-FC26-02OR22910).   
 
3. What is the management structure? 
Steering Committee and members 
 
4. How is the program funded? 
The DOE provides 50% of the funding for the 8-year, $110M project, which is matched by industry 
sources. 
 
5. What are the goals of the PPP and how is the outcome measured? 







The objective of the cooperative agreement is to continue the development of lightweight, high-strength 
materials that can improve fuel economy without compromising reliability, safety, cost-competitiveness, 
and recyclability.  The current USAMP portfolio contains research projects on carbon fiber and other 
composite structures; aluminum, magnesium, and titanium alloys; and advanced high strength steel. 
 
Weatherization Program 
DOE EERE partners with state and local-level agencies to implement the Weatherization Assistance 
Program, awarding grants to state-level agencies which then contract with local agencies.  The 
Weatherization program operates in all 50 states, the District of Columbia, and among Native American 
tribes, with approximately 53 grants awarded for conserving energy while improving health and safety in 
homes of low-income citizens.  In FY 2009, Weatherization funding will be granted to American Samoa, 
Guam, Northern Marianas, Puerto Rico, and the U.S. Virgin Islands for the first time.  
 
Approximately 900 local agencies deliver weatherization services to eligible residents. Approximately 
95,000 homes were weatherized in FY 2008 by the local agencies.  This number is expected to increase 
slightly after all FY08 reports have been received.  The FY08 appropriation was $227M and reduced gas 
heating consumption in those homes by 32 percent and overall heating bills by an average of $413 per year.  
Each dollar of DOE investment in weatherization returns $2.69 in energy- and non-energy related benefits.  
Across the nation, the Weatherization Assistance Program generates approximately 8,000 direct jobs and 
decreases U.S. energy use the equivalent of 18 million barrels of oil annually.   
 
State Energy Program 
The State Energy Program (SEP) provides grants to all states, territories, the Commonwealth of Puerto 
Rico and the District of Columbia.  The grantees develop programs that increase energy efficiency, reduce 
energy use and costs, develop alternative energy and renewable energy sources, promote improved 
environmental quality, stimulate economic development, and reduce reliance on imported oil. In FY 2008, 
$33M in federal funds was provided to 56 grantees. Grantees contributed another $150M in cost share and 
leveraged funds. Examples of projects that are completed under the SEP include Pennsylvania’s “Energy 
Harvest Program” which awarded $5.4M to 28 recipients.  The program will help generate clean and 
renewable energy, reduce pollution, conserve natural resources, and educate the public on the benefits of 
renewable energy technologies. The grants will leverage almost $14M in private investments and create or 
retain more than 100 jobs.  Another example is the State of Kansas Facility Conservation Improvement 
Program which began in 2000.  The program has made over $140M in energy improvements in public 
buildings which has reduced public utility costs by over $10M annually.  The program enables public 
entities to use energy savings performance contracting to access financing for planning and implementing 
energy performance projects.    
 
 
Industrial Technologies Partnerships 
 
EERE's Industrial Technologies Program provides no-cost assessments to industrial companies to identify 
energy savings opportunities.  Large and medium size manufacturers are recruited through direct contact by 
DOE, by our energy experts and Industrial Assessment Center universities, and also through various 
publications and other outreach mechanisms.  The assessments are conducted by qualified energy experts 
for large facilities and by 26 university based assessment centers for medium size facilities.  Energy experts 
are funded through purchase orders and the university based Industrial Assessment Centers are funded 
through grants both using with ITP program funds, and both managed and executed out of the Golden Field 
Office.  ITP tracks the results of the assessments, both recommended energy improvements and also actual 
implementation data provided by the industrial partners.  Approximately 250 large facilities and 300 
medium sized facilities are assessed each year.  Since 2006, these assessments have resulted in 
implemented savings of approximately 25 trillion Btu per year in energy savings and a reduction of nearly 
2 million metric tons per year of carbon dioxide emissions.   
 
Wind Program 







Examples of DOE Wind Program industry partnership resulting in improved turbine designs and 
technology for the wind industry. 


Collaboration on the GE 1.5 S-series - The Predominant American Turbine 
Wind Energy Program researchers at the 
National Renewable Energy Laboratory 
(NREL) have worked with GE Energy and 
its predecessors, Zond and Enron Wind, 
since the early 1990s to test components 
such as blades, generators, and control 
systems on various generations of 
machines, largely through DOE supported 
testing and technology development 
support funding. This work led to the 
development of GE’s 1.5-megawatt (MW) 
wind turbine. By the end of 2007, more 
then 6,500 of these turbines, generally 
considered the predominant American 
wind turbine, had been installed 
worldwide. 


Supported Development of the 
Clipper Liberty Turbine – a New 
Benchmark 


At the start of this decade, the Wind 
Energy Program launched an effort to 
develop the next generation of wind turbine 
technology through cost shared 
collaboration with industry. Thanks to its 
support for cutting-edge research and close 
partnership with industry, the Clipper 2.5-
MW Liberty series was introduced in 2006. 
The Liberty turbine features a new light-weight, enlarged rotor that increases power production and a 
revolutionary generator design that improves reliability. Its design sets a new standard for turbine size. 
According to U.S. Department of Energy Secretary Samuel W. Bodman, “Clipper’s Liberty Turbine is 
not only one of the most advanced wind turbines ever produced, it may well be the most efficient wind 
turbine in the world.” Researchers expect this advanced design to set the benchmark for future turbines 
developed in the United States and in Europe. 


New Facilities for a Growing U.S. Wind Market  
In response to the increased industrial activity across North America and the larger blades being 
deployed on wind turbines, NREL began working with consortiums in Massachusetts and Texas 
through a Cooperative Research and Development Agreement (CRADA) to develop two new blade 
test facilities in FY2007. The purpose of the new facilities is to provide industry with the neutral, 
technical environment it needs to ensure that the new larger blades meet design and certification 
standards. The blade test facility in Massachusetts will be largely funded, owned and operated by the 
Massachusetts Technology Collaborative (MTC) and will be located at the Boston Autoport in Boston 
Harbor. The design for the new facility allows for the installation of three 80-m test stands with room 
for expansion. The blade test facility in Texas will be funded by a larger Texas consortium and then 
owned and operated by the University of Houston. The facility will be located in Ingleside, Texas, and 
its proposal includes two 70-m test stands and one 100-m test stand. 


Teaming to Develop the First ‘Plug-and-Play’ Small Wind Turbine 







The award-winning Southwest Windpower 1.8-kW Skystream wind turbine represents state-of-the-art 
technology within the small wind market. From drawing board to market, the Wind Energy Program 
assisted with the development and certification of this machine. The Skystream represents the first 
“plug and play” small wind energy system. It’s easier to install, operate, and maintain and was 
designed as a renewable energy 
appliance for the residential 
market. 


Working to Address 
Industries Challenges – the 
Gearbox Reliability 
Collaborative 


The Wind Turbine Gearbox 
Reliability Collaborative (GRC) 
launched by the program in 2006 
works to help industry identify 
opportunities for improving 
gearbox reliability through a 
series of partnerships, directed 
research, memorandums of 
understanding and contracts. One 
activity under this work is a 
bearing rating round robin 
exercise including all the major 
bearing manufacturers in the 
world. This exercise should 
eliminate one of the uncertainties 
in the wind turbine gearbox 
design process. 


Additionally the GRC analysis 
team made up of the world’s 
leading manufacturers, consultants, and experts met for the first time in July to compare their 
preliminary baseline predictions of gear tooth loads and bearing loads. Their analysis will help the GRC 
understand where design process gaps and discrepancies exist and provide a thorough examination of 
the value of different levels of modeling detail. When compared to test data, the analysis results will 
help clarify how much detail is needed to capture relevant design information. All of the meeting’s 
participants from Europe and the United States agreed that this was a truly unique project and 
extremely valuable in terms of increasing the collective awareness of the unique aspects of the wind 
turbine gearbox design process. 


Improved Component Development – STAR, The New Evolution in Blade Design 







The blades of a wind turbine are the bridle that harnesses the energy of the wind. In the 1980s, the 
Wind Energy Program developed advanced wind turbine blade designs that produced up to 30% more 
electricity than previous designs and became the industry standard for nearly 20 years. Recent research 
at Sandia National Laboratories (SNL) and NREL on new blade designs will once again revolutionize 
the wind turbine market, leading to even larger, more efficient blades while reducing their weight and 
the loads they exert. In 2005, SNL partnered with Knight & Carver through a DOE funded cost shared 
partnership to develop the 
first “STAR” (Sweep Twist 
Adaptive Rotor) blade. This 
design is distinctive for its 
gently curved tip that 
maximizes performance at all 
wind speeds. The STAR 
design sets the stage for the 
next major evolution in wind 
turbine blade design.  
 


Distributed Wind, from 
the Arctic to the mid west 
– The Northwind 100 


Initially designed in 
partnership with DOE, NSF, 
and NASA the Northern 
Power Systems 2000 R&D 
100 award winning 
Northwind 100 turbine was 
developed as a state-of-the-
art wind turbine for operation 
in remote, cold-climate 
conditions and is fully 
compatible with small or 
“weak” electrical grids. After 
deploying this turbine in 
remote communities, 
primarily in Alaska, the 
Wind Program assisted 
through technical and 
funding support to 
reconfigure the turbine for 
agricultural and community 
applications in temperate 
climates. The company 
began building its new 
machine in 2007 and tested the prototype at the NWTC starting in early 2008. Based on this 
collaboration, production turbines have been installed at commercial applications in Massachusetts 
and Alaska in the fall of 2008, showing good potential for filling a market gap in mid-sized wind 
turbines.  
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Office of Environmental Management 
Funding Targets Cannot Support Regulatory Compliance Commitments 


or Acceptance of New Scope into the Program 
 


Summary 
 


The Environmental Management (EM) program cannot meet all its legally enforceable 
compliance obligations at current and projected funding targets.  Current OMB targets, 
about $700 million below EM’s assumed annual funding of about $6 billion, exacerbate 
compliance impacts and threaten cleanup progress. 


 
In addition, DOE’s other programs, Science (SC), National Nuclear Security 
Administration (NNSA), and Nuclear Energy (NE) have environmental liabilities, 
including hundreds of excess contaminated facilities and surplus nuclear materials, that 
need disposition.  The preliminary estimate for disposition is $3.7 to $9.2 billion.  Neither 
they nor EM have funding for this in their program plans or targets.  
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       * Excess Facility and Material inventory not included 
• 306 excess facilities 
• 34 material types 
• $3.7B-$9.2B cost estimate 
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Funding Targets and Compliance 
 


As the Cold War ended and the amount of radioactive waste and excess nuclear 
materials, and the extent of environmental and facility contamination became clearer, 
DOE entered into numerous legally-binding cleanup agreements with states and the U.S. 
Environmental Protection Agency for the cleanup of its sites.  These agreements establish 
the timeline by which each facility will come into compliance with applicable 
environmental laws, setting both the scope and schedule of cleanup work to be 
performed, and establishing due dates for the completion of specific actions, generally 
called compliance or enforceable milestones.  In some cases, these agreements were 
entered into without sufficient knowledge or understanding of the full extent of the 
problems and the technologies, processes, timeframes and resources needed for the 
cleanup.  


 
EM estimated what would be required annually to meet all existing programmatic and 
regulatory commitments.  This estimate, which was developed assuming unconstrained 
funding, was $7 to $8 billion.  DOE recognized that this funding level was not feasible 
given the fiscal constraints within which all Federal agencies must operate. 


 
In response to the Office of Management and Budget’s (OMB) FY 2008 five-year annual 
budget targets of approximately $6 billion, DOE took a number of actions to ensure 
continued cleanup progress was sustained.  First, all sites re-baselined their cleanup work 
to the OMB budget targets rather than to existing regulatory requirements.  Secondly, the 
baselines were independently reviewed and certified to ensure they include all known 
scope, are based on reasonable assumptions, have realistic costs and schedules, and have 
a solid assessment of project risks.  Because the realigned baselines resulted in the 
deferral of work scope that was tied to compliance requirements and milestones, DOE 
proactively began to re-negotiate compliance milestones with state and federal regulators 
in return for lower yet predictable budget targets.  In taking these actions, DOE 
established a credible and realistic path forward within the constraints of the annual 
budget targets of about $6 billion.   


 
The life-cycle cost (LCC) of the EM program has increased over the last several years, 
from a projected $147 billion, with a completion date of FY 2035, to $274 - $330 billion, 
with a completion date beyond FY 2050.  The increase is largely due to use of more 
realistic baseline assumptions, new scope, and the deferral of work scope all of which 
requires keeping cleanup resources mobilized for longer periods of time.  The longer 
cleanup takes, the longer the program incurs the large maintenance costs required to 
support the cleanup infrastructure.     


 
With the finalization of the FY 2009 budget formulation process in February 2008, OMB 
issued a revised set of five-year annual budget targets for EM that were significantly 
lower than $6 billion.  These new five-year annual budget targets would fund the 
program at approximately $5.3 billion per year, $700 million per year less than those that 
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OMB provided in FY 2008. DOE and OMB entered into extensive dialogue on the 
possible repercussions of lower-than-expected five-year budget targets.   


 
Approach and Impacts 
 
Below are three budget alternatives:  receiving compliant budget targets between $7 to $8 
billion annually; receiving predictable and level budget targets at approximately $6 
billion annually and receiving lower budget targets around $5.3 billion annually.   


 
Compliant Budget Targets:  As stated previously, budget targets that would fully fund 
compliance milestones would require $7 to $8 billion per year.  At these levels, EM 
would be better positioned to reduce risks, meet its compliance obligations and make 
progress toward reducing the legacy footprint of the EM complex.    


 
Predictable and Level Budget Targets:  One of the major reasons for the successful 
cleanup and closure of Rocky Flats, Fernald and Mound was the ability to deliver stable, 
predictable funding levels over the course of the cleanup.  Sustainable budget targets of 
approximately $6 billion would allow EM to continue to execute its plan based on the 
current independently reviewed baselines and renegotiated compliance milestones.  


 
Declining Budget Targets:  If the annual targets are significantly lower than $6 billion, 
the viability of EM’s cleanup progress would be undermined.  Budget targets of 
approximately $5.3 billion would essentially eliminate $700 million of planned work.  
The loss of $700 million translates into a significant reduction when balanced against the 
realization that approximately half of EM’s budget funds are actual “on-the-ground” 
cleanup while the rest supports the infrastructure needed to maintain safe conditions and 
provide essential services across the cleanup complex.   This reduction will result in 
significant cuts at EM sites across the country and impact existing compliance 
commitments.  Strategies to manage the impacts of lower budget targets include: 


• Re-baselining to the lower five year annual funding targets including the 
deferral of lower risk regulatory compliance commitments.  This would 
involve renegotiating existing compliance agreements; 


• Deferring a significant amount of work at a small number of sites to 
enable the Department to meet its compliance requirements at many other 
sites; 


• Conducting only highest risk-based work at each site (e.g. liquid 
radioactive wastes and special nuclear materials); 


• Exacting equal funding reductions at all sites (spreading the pain); and 
• Maintaining the program in a standby configuration, which would 


eliminate all cleanup progress that is not tied to maintaining existing 
conditions. 


 
Funding levels have a direct impact on the programs ability to reduce risk or even contain 
existing risk and meet compliance milestones.  Under any of the alternatives identified, 
EM would need to inform its regulators and affected states that many of the recently re-
negotiated compliance milestones would be missed.  Under applicable law and/or the 
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relevant compliance agreements, the Department’s regulators are authorized to impose 
fines and penalties each time the Department fails to comply with an enforceable 
milestone.  In addition to fines and penalties, non-compliance exposes the Department to 
the risk of incurring several less-tangible yet equally significant costs.  The Department’s 
failure to fund cleanup at compliant levels undermines both its relationships with its 
regulators and their willingness to compromise on other, non-funding related issues.  
Moreover, failure to reach agreement administratively can lead to litigation, which carries 
its own additional costs.  


 
Furthermore, failure to adequately fund cleanup work can undermine public support for 
all the Department’s programs, complicating relationships with key stakeholders and 
increasing the pressure on regulators to take a stricter approach on enforcement, ongoing 
operations and other issues.  In the past, failure to request a compliant budget has also 
generated sharp criticism from key congressional committees and members. 


 
Failure to provide the funding necessary to comply with enforceable milestones by 
definition extends the time it will take to complete cleanup at affected sites.  Thus 
potential environmental, worker safety, and public health risks will remain for a longer 
period.  Longer cleanup timelines also translate into higher life-cycle costs, both because 
they require keeping cleanup resources mobilized for longer periods of time, and because 
more than fifty percent of EM’s budget is consumed by the infrastructure needed to  
maintain safe conditions and provide essential services across the cleanup complex.  The 
longer cleanup takes, the longer these fixed costs will be incurred. 


 
In summary, EM’s environmental liabilities are massive, the third largest in the Federal 
government both in terms of cost and time required to complete the cleanup.  Annual 
budget targets over $7 billion would enable EM to make noticeable progress towards 
cleanup and risk reduction each year and would allow EM to be compliant with its 
regulatory agreements.  However, in these fiscally constrained times, annual budget 
targets over $7 billion are not realistic for the EM program.  EM can still maintain 
cleanup progress with sustained funding of about $6 billion per year.  Targets lower than 
this will require EM and the Department to make tough choices among the alternatives 
for minimizing negative impacts.  The Department would face increased risk to workers, 
the public, and environment; the realities of higher fixed costs; the need to renegotiate 
regulatory compliance renegotiations resulting from the further delay of necessary 
cleanup work, and potential lawsuits.   


 
Unfunded Excess Facilities/Materials in Other DOE Programs  


 
In addition to the cleanup scope already in EM, the Department currently has hundreds of 
excess contaminated facilities, contaminated media, radioactive wastes and other nuclear 
materials requiring remediation, processing and/or disposal.  These activities represent a 
significant liability to the Department.  


 
Historically, such liabilities were transferred to EM for disposition using established 
procedures and criteria for transfer.  However, since 2001, EM has not accepted any new 
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cleanup scope from other programs.  Each Program Secretarial Office (PSO) is currently 
responsible for management and maintenance of these excess facilities and materials.    
This has created a backlog of excess facilities and materials requiring cleanup.  In August 
2006, the Deputy Secretary directed EM to address these liabilities, which are not funded, 
to execute the work, and to incorporate these “unfunded” liabilities into its baselines 
commensurate with the risk such activities pose.   


 
In December 2007, EM requested that PSOs nominate excess facility and materials for 
potential transfer to begin the planning process to incorporate new cleanup scope into its 
budget and out-year planning profiles.  EM received 340 facility and material 
nominations from other PSOs.  The preliminary cost associated with these liabilities 
ranges from $3.7 to $9.2 billion.  EM completed an assessment in August 2008 to 
determine which candidates satisfy transfer criteria and is the process of determining 
which facilities and materials should be transferred, timeframes in which transfers could 
occur, and what work must be completed by the PSOs prior to transfer.   


 
The Department submitted a Report to Congress in September 2008 that identifies its 
unfunded liabilities in detail, including the numbers and types of facilities and materials, 
as well as the projected cost and timeframe in which the EM program can take on and 
complete this cleanup work.  The report noted that, based on EM’s current plans, the 
earliest it could accommodate any of the new work without re-prioritizing its existing 
work scope is FY 2017.   A summary of facilities and material groups for potential 
transfer to EM in the out-years is below. 


 
Table 1: Summary of facilities and material groups for potential transfer  


to EM in the out-years is below. 
 
 


PSO Total by PSO/Site Cost Range 
($ in millions) 


Total Facility 
Square Footage 


(by site) 
 Facilities Materials   


 
SC 164 24 $1,624.4 -  $3,634.2 


3,144,903


ANL 15 1,149,237 


BNL 8 3 160,252 


SLAC 0 20  


FNAL 0 1 


$285.1 - $611.2 


 


ORNL* 124 0 $980.5 - $2,588.4 832,384 


Y-12* 17 0 $358.8 - $424.6 1,003,030 


    


NNSA 102 0 $1,155.7 - $3,545.9 2,285,780


LANL 11 0 92,000 


LLNL 4 0 155,000 


NTS 5 0 


$63.1-$135.2 


18,710 
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SRS 3 0 72,349 


Y-12* 79 0 $1,092.6 - $3,410.7 1,947,721 


    


 
NE  40 10


 
$954.5 – $1,975.8 416,558 


INL 38 10 $886.4-$1,899.5 134,663 


ORNL* 1 0 $34.5 - $40.6 26,239 


Y-12* 1 0 $33.6 - $35.7 255,656 


    


Grand 
Totals 


340 $3,734.6 – 
$9,145.9 


5,847,241
(Sq. Ft.)


* Part of Oak Ridge Integrated Facility Disposition (IFDP) project. 
 
 


The largest legacy needs are at 2 sites: the Oak Ridge Reservation and Idaho National 
Laboratory.  Oak Ridge needs have been captured in the Integrated Facilities Disposition 
Project (IFDP), which would roll all remaining legacy facilities and materials from the 
Office of Science (SC), the Office of Nuclear Energy (NE) and National Nuclear Security 
Administration (NNSA) into the current EM baseline at Oak Ridge.  The Mission Need 
Statement (MSN) which establishes the need for cleanup and disposition of these 
facilities and materials was signed by the Deputy Secretary in July 2007.  IFDP presents 
mutually beneficial opportunities for mission-critical disposition of excess facilities and 
materials for SC, NNSA, NE, and EM.  Transfer of IFDP excess facilities and materials 
to EM will support risk reduction by completing environmental cleanup of the ORNL an 
Office of Science site and Y-12 a NNSA site quickly and efficiently and allow NNSA, 
SC, and NE to proceed with modernization initiatives and fully focus on their 
programmatic missions.   


 
If IFDP remains an unfunded liability, it could impact the future mission readiness of 
ORNL and Y-12 and pose unacceptable risks to the safety of on site workers, the public 
and the environment.   


 
Currently, NE is responsible for some legacy environmental liabilities at the Idaho Site 
which pre-date the 2005 establishment of the Idaho National Laboratory (INL).  The NE- 
assigned liabilities include:  numerous facilities at INL ready for decontamination and 
decommissioning; a significant inventory of nuclear materials and waste requiring 
treatment and disposition; and miscellaneous environmental restoration activities beyond 
NE’s central mission of supporting the development and implementation of new nuclear 
power technologies.  Many of these liabilities have regulatory and/or legal milestones 
associated with their completion. The estimated cost to address these liabilities is nearly 
$1.5 billion.  The House Appropriations Committee report for the FY 2009 budget 
contains direction, and the Idaho Congressional delegation has voiced strong support, for 
transferring these liabilities at INL from NE to EM. 
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SC and NNSA have each prepared draft MNS that summarize all their remaining non-
IFDP excess facilities and materials and justifies the need for their cleanup and/or 
disposition.  The non-IFDP facilities represent less than 25% of excess facilities and 
materials that have been identified by the PSO’s for potential transfer to EM.  These 
excess facilities and materials are located at several sites across the complex (ANL, BNL, 
SLAC, FNAL, LLNL, LANL, NTS, and SRS) and have been process contaminated as a 
result of nuclear weapons research and production.  The MNSs are now under review by 
EM and CFO.  The elimination of these non-IFDP excess process contaminated facilities 
has benefits similar to those stated above for the IFDP project.  The cost to disposition 
these excess facilities and materials is reflected in the table and the quality is considered 
rough order of magnitude.   


 
Approach and Impacts 


 
With respect to the ability of EM to accept new cleanup scope, there are essentially two 
budget alternatives the Department can take regarding the disposition of excess facilities 
and materials currently owned by other PSO’s.  
 
New Budget Authority:  Neither EM nor the programs currently responsible for 
maintaining these excess facilities and materials have funding to disposition them within 
their current budget targets and program plans.  Consequently, some of the activities may 
be deferred for many years, raising potential safety and contamination concerns.  
Logically, adding more work scope into the EM program results in the need for more 
funding if EM is to address these liabilities in a timely manner without re-prioritization of 
its existing work scope 
 
Re-prioritize Work Scope:  Given the demands already on the Department’s budget, if 
these excess facilities and materials transfer to EM for cleanup without additional budget 
authority this additional work would have to be balanced against work already in EM’s 
baseline plans.  Integration of this cleanup work without additional budget authority will 
require EM to re-prioritize it existing work scope based on an overarching framework 
that accounts for health and safety, environmental stewardship, and regulatory 
compliance.  Any re-prioritization will result in deferral of existing cleanup, which will 
ultimately lead to an increase in EM’s life-cycle cost and schedule.  This will involve 
trade-offs and negotiations with internal and external stakeholders, including regulators.  
 
Some of these facilities are in poor condition as a result of inadequate maintenance being 
conducted and pose potential risks to the health and safety of DOE workers, the public, 
and the environment.  In addition, they can limit the DOE’s ability to modernize sites and 
laboratories to more effectively address current and planned missions.  These liabilities 
also drain Departmental resources since programs must continue upkeep of facilities and 
safeguard materials which are no longer needed.  Decision makers for EM and the 
Department will need to determine the appropriate balance between acquiring new 
budget authority and re-prioritization of existing cleanup work to mitigate the impacts 
associated with these unfunded liabilities.    
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Background:  EM’s History Rooted in Manhattan Project 


 
In 1942, the U.S. government launched an effort to develop the first atomic bombs, which 
came to be known as the Manhattan Project.  Conducted in secret, the Manhattan Project 
eventually employed more than 130,000 people at research and production sites including 
the Los Alamos research site in New Mexico and production facilities at Hanford, 
Washington and Oak Ridge, Tennessee.  During the Cold War, the United States 
expanded nuclear weapons research and production, building sites in a number of 
locations such as the Savannah River Plant in South Carolina, the Idaho National 
Laboratory, and the Rocky Flats Plant in Colorado.  Research and production of these 
weapons resulted in large volumes of nuclear waste and materials.  That resulted in 
unique radiation hazards, unprecedented volumes of contaminated water and soil, and a 
vast number of contaminated structures including reactors and chemical plants for 
extracting nuclear materials.  At that time, the United States did not have the 
environmental protection know how, processes, and regulations that exist today. 
Therefore, large amounts of nuclear waste were generated, stored, and disposed of in 
ways that we now consider to be unacceptable, such as in single-shell underground tanks.   


 
Today, EM operates the world’s largest nuclear cleanup program.  This effort has taken 
place across two million acres of land located in 35 states and employs more than 30,000 
federal and contractor employees, including scientists, engineers, and hazardous waste 
technicians.  EM’s mission is to safely reduce risks to workers, the public, and the 
environment that are posed by nuclear waste and materials, soil and groundwater 
contamination, and aging nuclear weapons research and production facilities.   
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Example of an Effective Public Partnership Model in Fossil Energy 


 
The Regional Carbon Sequestration Partnerships 


 
 
What type of program is it, and for what purpose?  
 
The Office of Fossil Energy (FE) and the National Energy Technology Laboratory 
(NETL) created a network of seven public/private Regional Carbon Sequestration 
Partnerships in September of 2003.  It was recognized that geographic differences in 
fossil fuel use and potential sequestration storage sites across the United States required 
the use of regional approaches in addressing CO2 sequestration. FE/NETL created a 
network of seven Regional Carbon Sequestration Partnerships to address the technology, 
infrastructure, and regulations necessary to implement CO2 sequestration in different 
regions of the country. Underlying this public/private regional approach is the belief that 
local entities, organizations, and citizens are best positioned to contribute expertise, 
experience, and perspectives that more accurately represent the concerns and desires of a 
given region, resulting in the quickest possible deployment of carbon capture and storage 
technologies that are best suited to the given region.  Collectively, the seven Regional 
Partnerships encompass 42 states, 3 Indian Nations, 4 Canadian Provinces and over 350 
unique companies, organizations and institutions throughout the United States and 
Canada.  The Partnerships cover 97 percent of coal-fired CO2 emissions, 97 percent of 
industrial CO2 emissions, 96 percent of the total land mass, and essentially all the 
geologic sequestration sites in the United States potentially available for carbon storage. 
The Partnerships have over 20 small scale geologic storage tests, 8 large scale geologic 
storage tests, and 11 terrestrial sequestration storage tests in various stages of 
development.  The Partnerships have developed the Carbon Sequestration Atlas of the 
United States and Canada, and are working with FE/NETL to develop and refine best 
practices that will serve as the basis for a potential industry for carbon capture and 
storage technologies.  The Partnerships are now world renowned, and were recently 
evaluated by a panel of scientific experts from the International Energy Agency (IEA) 
who concluded that the Regional Carbon Sequestration Partnerships and, in particular, 
their large-scale CO2 tests are the world's most ambitious and will significantly advance 
carbon capture and storage in the United States, Canada and internationally. 
 
 
How is it managed and funded?   
 
FE/NETL was responsible for creating the concept and design of the Carbon 
Sequestration Regional Partnerships.  FE/NETL is also responsible for the daily 
management and coordination of all aspects of the Partnerships.  The Partnerships are 
managed by a team of Federal Project Managers that use established project management 
procedures to keep the project coordinated, on track, and on budget.  The Partnerships are 
funded out of the Sequestration Program within FE’s Coal Research Program.    
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What are the specifics of the program that could be models for the agency and divisions 
from a successful outcome perspective?  
 


• Up front, well defined objectives and outcomes are critical to ensure that all 
parties stay focused on achieving the same end goals.  With so many entities 
becoming “voices” for the program, it is critical that all of these “voices” 
understand and have the same message on desired outcomes. 


 
• If multiple public/private partnerships are involved, it is critical to establish and 


maintain a “unified” mentality to prevent the partnerships from becoming 
competitive against each other and splintering apart. 


 
• Strong federal leadership and management is essential to keep public/private 


partnerships focused and on track.  For the Regional Carbon Sequestration 
Partnerships, FE/NETL requires topical working groups with members of all 
Partnerships, and requires several annual meetings to review results and ensure 
consistency. 


 
 
Who participates in the partnership, and how were they recruited?  
  
Collectively, the seven Regional Partnerships encompass 42 states, 3 Indian Nations, 4 
Canadian Provinces and over 350 unique companies, organizations and institutions 
throughout the United States and Canada.  Since its inception, FE/NETL managed the 
Partnerships under the premise that the Federal Government will not dictate Partnership 
membership.  We did require that membership be open to new interested parties, but that 
the criteria for selection would be at the discretion of each Regional Partnership.  Each 
Partnership maintains a website along with outreach material that is constantly seeking 
new membership.  For example, at the start of the Partnerships, membership was around 
140 companies, organizations and institutions covering around 33 states and 2 Canadian 
Provinces..  Membership currently stands at greater than 350 companies, organizations, 
institutions, with 42 states and 4 Canadian Provinces being represented. 
 
 
What sort of legal vehicle was used to create the partnership - a contract, an outside 
nonprofit entity, an informal arrangement with DoE, etc.?  
 
The Regional Partnerships were awarded in 2003 through a competitive solicitation 
issued by FE/NETL.  The Partnerships are managed by FE/NETL through a Financial 
Assistance - Cooperative Agreement.  
 
 
What is the management structure?  
 
From the Federal side, FE/NETL is responsible for the daily management and 
coordination of all aspects of the Cooperative Agreements with each Partnership.  The 
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Partnerships are managed by a team of Federal Project Managers that use established 
project management procedures to keep the project coordinated, on track, and on budget.   
Each Partnership has its own defined management structure that has been reviewed and 
approved by FE/NETL.  Each Partnership is required to maintain a detailed management 
plan that shows key personnel and their role/connectivity to all key tasks being performed 
under the Cooperative Agreement. 
 
 
How is the program funded?  
 
The Partnerships are funded out of the Sequestration Program within FE’s Coal Research 
Program.   Each of the seven Partnerships has a separate cooperative agreement which is 
the financial assistance vehicle used to obligate funding to the projects. 
 
 
What were the goals of the partnership, and how is the outcome measured ?   
 
FE/NETL created the network of seven Regional Carbon Sequestration Partnerships to 
address the technology, infrastructure, and regulations necessary to implement CO2 
sequestration in different regions of the country.  It was recognized from the outset that 
the Partnerships could only be successful with clearly defined goals that could be 
validated throughout year by year.  The Partnership Program was divided into three key 
phases with each phase containing key deliverables/outcomes.  At the end of each phase, 
FE/NETL compiles an accomplishments report to document the results.  Here are just 
some examples of the defined goals in the various Phases for the Program along with 
some tangible deliverables: 
 
Characterization Phase (2003-2005)  
 
 Example Goals 


• Establish regional baselines for CO2 sources and sinks;  
• Identify and address issues for carbon sequestration technology deployment;  
• Assess environmental permitting, public awareness, and effects on ecosystems;  
• Develop avenues for public education and involvement;  
• Identify the most promising means of capturing, storing, and transporting CO2;  
• Evaluate procedures for long-term monitoring of CO2 storage, and;  
• Prepare implementation and technology validation plans.  


Example Deliverables 


1. Established a national network of companies and professionals working to support 
sequestration deployments 


2. Created an official website that is maintained for each Regional Partnership 
3. Created a variety of outreach products including brochures, documentaries, and 


conducting public meetings 
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4. Created a regional database on CO2 sources and storage locations 
5. Created the first-ever National Carbon Sequestration Database (NATCARB) – 


available free-of-charge on the web 
6. Created the first-ever Carbon Sequestration Atlas for the United States – Year 


2006 
7. In conjunction with the Interstate Oil and Gas Compact Commission, created and 


published a “Regulatory Framework for Carbon Capture & Storage” that has been 
extensively used by EPA in developing future sequestration regulations. 


8. Identified and vetted priority opportunities for sequestration field tests 
9. Established a series of protocols for project implementation, accounting, and 


contracts for projects that would results in salable credits 
 
Validation Phase (2005-2009) 
 
 Example Goals 
 


• Conduct small scale geologic sequestration field tests 
o Testing to be conducted in oil and gas fields , coal seams, and saline 


formations  
o Validate injectivity, capacity, and containment   
o Establish permit requirements  
o Continue public outreach and perception  
o Investigate well bore construction methods 
o Begin assembling best practice manuals for key aspects of carbon capture 


& storage 
 
• Conduct small scale terrestrial sequestration field tests 


o Tree-plantings  
o No-till farming  
o Wetlands restoration  
o Land management  (grasslands, grazing lands)  
o Fire management  
o Forest preservation  
o MM&V technologies  
o Accounting protocols for trading markets (CCX)  


 
Example Deliverables 
 


1. Added more than 200 companies, organizations and institutions to the national 
network of companies and professionals working to support sequestration 
deployments 
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2. Continued improvement of official websites maintained for each Regional 
Partnership 


3. Created new and revised outreach products including brochures, documentaries, 
and conducting public meetings 


4. Revised the regional database on CO2 sources and storage locations to include 
dozens of new storage opportunities 


5. Continued improvement of the National Carbon Sequestration Database 
(NATCARB) – available free-of-charge on the web 


6. Created the 2nd version of the Carbon Sequestration Atlas for the United States – 
Year 2008 – that includes 100’s of years worth of additional storage opportunities 


7. In conjunction with the Interstate Oil and Gas Compact Commission, created a 
report on a “Storage of Carbon Dioxide in Geologic Structures – A Legal and 
Regulatory Guide for States & Provinces” 


8. Initiated over 20 small scale geologic injection tests that are in various stages of 
development, with several tests already completed 


9. Initiated over 10 terrestrial sequestration field tests that are in various stages of 
development, with several tests already completed 


10. Begun preparing Best Practice Manuals on various issues related to carbon 
capture and storage projects.  The first two manuals completed are: 


• Best Practices for the Implementation of the Regional Carbon 
Sequestration Partnerships  


• Monitoring, Verification, and Accounting of CO2 Stored In Deep 
Geologic Formations 


 
Deployment Phase (2008-2017) 
 
 Example Goals 
 


• Conduct large volume, commercial scale carbon storage tests  


Years 1–3  


 Site selection and characterization  
 Permitting and NEPA compliance  
 Well completion and testing  
 Infrastructure development  


Years 4–7  


 CO2 procurement and transportation  
 Injection operations  
 Monitoring activities  


Years 8–10  
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 Site closure  
 Post-injection monitoring  
 Project assessment  


 
Example Deliverables 
 


• Projects are just beginning to get underway 
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United States Government          Department of Energy 


Memorandum 
        
DATE:  November 24, 2008 
 
FROM:  Richard G. Kidd, IV 


Program Manager, Federal Energy Management Program (FEMP), EE-2L  
Office of Energy Efficiency and Renewable Energy 


 
 SUBJECT: Response to Inquiry Regarding Efforts to Green the Federal Government  
 
           TO: Department of Energy Transition Team 
 


Executive Summary 
The Department of Energy recognizes that the concept of “greening” the Federal 
Government encompasses comprehensive sustainable practices beyond the efficient use of 
energy and expanded use of renewable energy.  However, energy efficiency and renewable 
energy are foundational elements for reducing the Government’s carbon footprint.  In this 
regard, FEMP reduces the cost and environmental impact of the Government by advancing 
energy efficiency and water efficiency, promoting the use of renewable energy, and 
managing utility costs through savings-financed contracts, technical assistance, and outreach 
campaigns.  FEMP is also the coordinating body for Government-wide energy policy 
implementation and reporting. 
 
Context 
As the nation’s largest energy consumer, the Federal 
Government has a responsibility to lead the Nation in 
becoming a cleaner, more efficient energy consumer.  Last 
year, the Government used 1.1 quadrillion Btu of site-
delivered energy (1.6% of Nation’s energy use) at a cost of 
$17.4 billion (0.6 % of the Government’s total 
expenditures).   Approximately 40% of this energy use is 
subject to statutory and Executive Order goals and 
requirements.  The remaining energy is primarily used for 
aircraft, ships, and other tactical vehicles.  
 
Authorities and Goals 
The key statutory authority governing Federal energy management is the National Energy 
Conservation Policy Act (NECPA) which has been amended in subsequent years by the 
Energy Policy Acts of 1992 and 2005 (EPACT ’92 and EPACT ’05) and most recently by 
the Energy Independence and Security Act of 2007 (EISA).  In addition, Executive Order 
13423, Strengthening Federal Environmental, Energy, and Transportation Management 
(E.O. 13423) reinforces and complements the statute with additional requirements.  The 
major goals contained in these authorities include: 
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E.O. 13423 Goal
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• Reducing energy intensity (Btu/square foot) by 30% in 2015 compared to 2003 (E.O. 
13423 & EISA); 


• Using renewable electric energy equivalent to 7.5% of total electricity use by 2013 
(EPACT ’05), at least half of which must be from new sources developed after 
January 1, 1999 (E.O. 13423); 


• Reducing water intensity by 16% by 2015 compared to 2007 (E.O. 13423); 
• Ensuring that all new Federal buildings are designed to be 30% more efficient than 


relevant code (EPACT ’05); 
• Separately metering all appropriate buildings for electricity use by 2012 (EPACT 


’05) and for natural gas and steam use by 2016 (EISA), using advanced meters where 
cost-effective; 


• Reduce petroleum use in covered vehicle fleets by 20% in 2015 compared to 2005 
(E.O. 13423 & EISA); 


• Increase use of alternative fuels in covered vehicle fleets by 10% per year (E.O. 
13423 & EISA) 


 
Results 
With FEMP’s help the Government has had significant success in meeting its goals, reducing 
its energy intensity by 11% in 2007 compared to 2003 through efficiency improvements and 
renewable energy 
purchases, exceeding the 
6% goal for that year.   
The Government also 
used renewable 
electricity equivalent to 
4.9% of its total 
electricity use, surpassing 
the 3% goal for 2007.  
More than half of this 
renewable energy was 
from new sources.  
Petroleum in covered 
fleet vehicles was 
reduced by 3.9% in 2007, 
narrowly missing the 
goal of 4% for the year. 
 
FEMP Strategy and Approach 
FEMP facilitates the Federal Government’s implementation of sound, cost effective energy 
management and investment practices in order to enhance the nation’s energy security and 
environmental stewardship.  FEMP does this by focusing on the needs of its Federal 
customers, delivering an array of products grouped under three service areas: 


• project transaction services, 
• applied technology services, and  
• decision support services. 
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Project Transaction Services:  One of FEMP’s key program strategies is to leverage 
limited appropriations for efficiency improvements through savings-financed approaches like 
energy savings performance contracts (ESPCs), utility energy service contracts (UESCs), 
power purchase agreements (PPAs), and miscellaneous incentive programs.  FEMP estimates 
that project investment of more than $1 billion each year will be required to meet the 30% 
energy intensity reduction goal for 2015.  Appropriations will likely cover less than a third of 
this investment.  FEMP’s indefinite-delivery, indefinite-quantity (IDIQ) ESPC contracts 
allow agencies to tap into private sector energy service companies that pay up-front 
investment and finance the work over time through the reduced utility costs.  To-date, almost 
200 of these projects have been awarded under FEMP IDIQs, implementing improvements 
valued at $1.25 billion that are guaranteed to reduce utility costs by almost $3.1 billion over 
the life of the projects.  These projects are saving 10.2 trillion Btu each year, equivalent to 
the energy use of 111,000 typical American households.  Since 2002, each dollar of FEMP’s 
budget for this activity resulted in $18 of efficiency improvements and $46 dollars in 
guaranteed energy cost savings over project life cycles. 
 
FEMP’s utility program provides Federal agencies with the guidance, training, and direct 
technical assistance needed to implement UESCs in a responsible and cost effective manner.  
FEMP’s Federal Utility Partnership Working Group facilitates the establishment of long term 
public private partnerships between Federal agencies and their local utility companies to 
implement cost-effective energy efficiency, water conservation, and renewable projects. 
 
Applied Technology Services:  FEMP helps Federal agencies create and implement 
sustainable design principles, operating strategies, and maintenance practices that incorporate 
energy efficiency, renewable energy, and water-conservation technologies. FEMP services in 
this area include:  


• renewable energy project development, 
• energy audits,  
• operations and maintenance assessments,  
• laboratory design protocols,  
• new technology reports,  
• advanced metering guidance,  
• guidance for purchasing energy-efficient products, and  
• vehicle fleet management 


 
Renewable energy from solar, wind, biomass, and geothermal sources can offset Federal 
energy consumption for heating, cooling, and electricity. FEMP assists Federal agencies in 
developing and implementing these clean, secure energy resources to meet energy 
management regulations and goals. FEMP is currently partnering with the Department of 
Defense (DOD) on its Net-Zero Bases initiative, as well as bringing to bear the resources of 
other EERE programs, especially the Wind and Solar Programs, to execute renewable 
projects on-site at Federal agencies. 
 
FEMP supports the purchase and use of energy-efficient products by providing energy 
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efficiency requirements, guidance, and cost calculators that help Federal agencies offset 
energy consumption costs through adoption of these products and emerging technologies. 
 
FEMP provides guidance and assistance on implementing and managing energy-efficient and 
alternative-fuel vehicle fleets. This includes helping Federal agencies meet new fleet 
management mandates, such as recent requirements for agencies to reduce petroleum 
consumption by 2% per year through fiscal year (FY) 2015 relative to a FY 2005 baseline 
and to increase alternative fuel use by 10% per year relative to the previous year.  FEMP 
reviews annual EPACT Section 701 waiver requests and determines whether or not vehicle 
waivers are warranted.  Agencies submit vehicle location information in their waiver 
requests which is used by FEMP to encourage alternative fuel infrastructure development. 
FEMP works with DOE sites and other Federal agencies to develop petroleum reduction 
strategic plans. 
 
Decision Support Services:  One of FEMP’s key statutory requirements is to collect agency 
energy data and report annually on the Federal Government’s progress in meeting the 
mandated goals in the Annual Report to Congress on Federal Government Energy 
Management and Conservation Programs and the Annual Federal Fleet Compliance Report.  
In support of this effort, FEMP prepares reporting guidance for agencies each year, reflecting 
changes in goals and requirements as appropriate.  FEMP is also supporting several 
rulemaking efforts at this time, implementing provisions of EPACT ’05 and EISA to revise 
Federal new building standards to reduce and eliminate fossil fuel-generated energy use of 
new buildings by 2030, requiring application of sustainable design principles, and use of 
cost-effective solar water heating. 
 
FEMP also chairs the Interagency Energy Management Task Force, convening meetings 
every other month to provide in-depth analysis and recommendations concerning current and 
pending legislation, technical issues, and coordinated implementation of Federal activities. 
The Task Force also serves as a forum for sharing lessons learned among different agencies. 
Working groups reporting to the Task Force are convened to resolve specific technical or 
programmatic issues, to develop new initiatives, and to address legislative requirements. 
 
Federal agencies learn to implement energy-saving strategies, gain recognition for 
outstanding achievements, and keep current on the government’s progress in meeting energy 
management goals through FEMP training, services, and outreach activities. Programs 
include:   


• FEMP Focus newsletter,  
• FEMP Web site,  
• “You Have the Power” awareness campaign,  
• Training and events like the annual GovEnergy conference, and  
• Federal Energy and Water Management Awards and the Presidential Awards for 


Leadership in Federal Energy Management, which have honored more than 1,000 
Federal employees for outstanding initiative, perseverance, and creativity. 
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Annotated List of Appendices 
 
Appendix 1 – Federal Energy Management Program Overview – Leadership by Example with 
Smart Energy Management 
This document provides an overview of how the Department of Energy's Federal Energy 
Management Program (FEMP) helps the Federal government reduce cost and environmental 
impact by advancing energy efficiency and water conservation, promoting the use of distributed 
and renewable energy, improving utility management decisions at Federal sites, and helping 
Federal agencies meet fleet management and petroleum reduction requirements.  
 
Appendix 2 – Executive Order 13423 – Strengthening Federal Environmental, Energy, and 
Transportation Management 
Executive Order (E.O. 13423), signed in January 2007, directs Federal agencies to reduce energy 
intensity and greenhouse gas emissions, substantially increase use and efficiency of renewable 
energy technologies, adopt sustainable design practices, and reduce petroleum use in Federal 
fleets. 
 
Appendix 3 – High Performance and Sustainable Buildings Guidance (DRAFT) 
This guidance was developed to assist agencies in meeting the high performance and 
sustainable buildings goals of E.O. 13423 which states that the head of each agency shall 
ensure that new construction and major renovations of agency buildings comply with the 
Guiding Principles for Federal Leadership in High Performance and Sustainable Buildings, 
and that 15 percent of the existing Federal capital asset building inventory of the agency as of 
the end of fiscal year 2015 incorporates the sustainable practices in the Guiding Principles. 
 
Appendix 4 – Federal Energy Use and Performance (FY 2007) Presentation 
This presentation provides an overview of the Federal Government’s energy footprint, goals and 
requirements, facility energy use, renewable energy use, water consumption, investment in 
facility efficiency improvements and vehicle fleet performance.   
 
Appendix 5 – Annual Report to Congress on Federal Government Energy Management and 
Conservation Programs, FY 2007 (DRAFT) 
This report provides information on energy consumption in Federal buildings, operations, and 
vehicles, and documents the activities conducted by Federal agencies to meet various goals and 
requirements. 
 
Appendix 6 – Draft Report on Federal Fleet Compliance with EPACT and Executive Order 
13423 for FY 2007 (DRAFT) 
This report summarizes the Federal Government’s FY 2007 fleet performance towards meeting 
the requirements of the Energy Policy Act (EPACT) of 1992, EPACT of 2005, and E.O. 13423. 







 


 


 








 United States Government           Department of Energy 


Memorandum 
      
   
DATE:  November 24, 2008 
 
FROM:  Richard G. Kidd, IV 


Program Manager, Federal Energy Management Program (FEMP), EE-2L  
Office of Energy Efficiency and Renewable Energy (EERE) 


 
 SUBJECT: Response to Inquiries regarding Greening the Department of Energy 
 
           TO: Department of Energy Transition Team 
 


Executive Summary 
The Department of Energy recognizes that the concept of “greening” the Federal Government 
encompasses comprehensive sustainable practices beyond the efficient use of energy and 
expanded use of renewable energy.  This document focuses primarily on energy efficiency and 
renewable energy, alternatively referred to as “energy management” or “energy performance.” 
 
For many years, the Department of Energy (DOE) maintained a line-item program for funding 
in-house energy improvements, and has generally met the Federal statutory requirements for 
energy performance.  With the onset of more ambitious targets set by Executive Order (E.O.) 
13423 and the Energy Independence and Security Act (EISA), the Department embarked on a 
program to rapidly meet and exceed the Federal government’s ambitious new energy, water, 
transportation and sustainability requirements.  This program would not only meet, but exceed 
statutory requirements and establish DOE as a leader in greening Federal facilities.   
 
Since June 2007, DOE has joined with partnering Energy Service Companies (ESCOs) to 
undertake energy audits at DOE’s highest energy-consuming sites.  In only a year, project 
proposals have been developed worth over $400 million in energy investment, paid for entirely 
by the energy savings resulting from the projects.  These projects, if fully implemented, will save 
DOE an additional 7% in its energy intensity, boost the generation of new, on-site renewable 
electricity to over 4% of DOE’s total consumption, and place DOE on a path to exceed E.O. 
13423 and EISA requirements.  
 
Over 40 comprehensive site evaluations have been conducted since August 2007.  Five projects 
worth $151M have already been awarded, and additional proposals being evaluated will invest 
an additional $300 million if awarded.  Net energy savings from awarded and proposed projects: 
1.4 million Mbtu/year, or approximately $45 million in annual energy cost savings.   
 
FEMP is focusing on the following efforts to ensure success in the next few months:  


 
 Executable Plans:  DOE sites are submitting Executable Plans providing detailed 


benchmarks and performance plans for the accomplishment of statutory goals.  Final 
drafts are due December 31, 2008. 
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 Decisive Projects: Two large-scale proposals currently being evaluated would constitute 


major advancements in renewable energy generation on DOE land.  These are key 
opportunities to demonstrate a serious commitment to energy leadership. 


 
 Institutionalization: FEMP intends to revise DOE Order 430.2b, the DOE policy tool 


which transmits energy requirements, to codify key processes found to most effective in 
furthering DOE energy management.   


 
Over the long term, FEMP has identified two key efforts as necessary for continued effective 
energy performance and leading by example:  
 


 Project Finance Leveraging: Achieving greater savings and advanced technology 
deployment by combining energy savings performance contracts (ESPCs) with 
appropriated funding. 


 
 Franchising: Promoting comprehensive, agency-wide energy management efforts, based 


on the best practices and lessons learned from the energy performance initiative.  
 


Background 
Since 1978, the Department of Energy has maintained an organizational serving in-house energy 
management needs.  The first, known as the In-House Energy Management (IHEM) program, 
was created to meet the needs of the National Energy Conservation Policy Act (NECPA) and 
existed within the Office of Management.  Budgeted and an average of $20 million annually, 
IHEM funded site audits, retrofits, maintenance upgrades, and other activities to improve the 
Department’s energy 
performance.  In 1994, 
IHEM was renamed the 
Departmental Energy 
Management Program 
(DEMP) and reorganized as 
a sub-unit of FEMP, but lost 
funding in the subsequent 
year.  Since 1996, DEMP 
existed on only a fraction of 
its previous funding, and was 
finally phased out in FY 
2008. 
 
Executive Order 13423, signed on January 26, 2007, set new goals for the Federal government to 
reduce its energy consumption, increase the use of clean, renewable fuels, and set energy and 
environmental sustainability as a key priority for our nation’s Federal agencies.  EISA  further 
codified these goals into law.   
 
On August 6, 2007, Secretary of Energy Samuel W. Bodman announced DOE would undergo a 
dramatic transformation of the way the Department manages our energy use, directing that over 


Chart 1: Departmental Energy Management Program
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the next year, DOE would take steps to leverage private-sector expertise and financing resources 
to meet or exceed the Executive Order goals at an accelerated rate, and in the process save 
taxpayer dollars by taking advantage of guaranteed cost savings.  
 
This effort, dubbed the Transformational Energy Action Management, or TEAM, Initiative, 
would put DOE on the path to sustainable energy management by rapidly engaging Energy 
Service Companies (ESCOs) in a comprehensive survey of the DOE complex.   
 
The Goals 
In addition to achieving the goals of Executive Order 13423, the TEAM Initiative commits the 
Department of Energy to: 
 


 Energy Efficiency/Water Conservation: Department-wide energy savings of no less 
than 30% reductions in energy intensity and 16% reductions in water consumption. 


 Renewable Energy Generation/Consumption: Develop model processes for 
purchasing renewable power and maximize the use of DOE land to develop utility-scale 
on-site renewable energy generation.  Exceed the Executive Order renewable energy 
consumption goal of 7.5%. 


 Petroleum Reduction/Alternative Fuel Use: Transform the DOE fleets, and ensure that 
all sites with alternative-fuel vehicles have access to alternative fuel.  Additionally, by 
the end of 2010, DOE would replace its conventional-fuel vehicle fleet with alternative-
fuel vehicles and/or hybrid technology vehicles. 


 Sustainable Buildings – New Construction and Major Renovations: Ensure that new 
construction and major renovations comply with “Guiding Principles” for Federal 
Leadership in High Performance and Sustainable Buildings (HPSB), and achieve a 
LEED Gold standard for all new construction. 


 Sustainable Buildings – Current Inventory: Ensure that 15 percent of the existing 
federal capital asset building inventory, as of the end of fiscal year 2015 incorporates 
the sustainable practices in the “Guiding Principles,” and strive to achieve a LEED 
Gold standard for all renovations over $5 million. 


 Environmental Management: The use of Environmental Management Systems (EMS) 
to implement, manage, measure and continually improve upon DOE performance in the 
acquisition of environmentally preferable products and services, reducing the use and 
disposal of toxic and hazardous chemicals, waste prevention and recycling, and 
reducing the environmental impacts of its electronic equipment. 


 Advanced Metering: Advanced meters throughout DOE sites monitoring electric, 
thermal and water consumption. 


 
The Plan 
The TEAM Initiative’s strategic goal was clear: exceed the requirements of E.O. 13423, and do 
so at an accelerated rate.  To this end, a plan was put forward to the Secretary in June 2007 
(Appendix 1) which detailed the execution strategy.  Chief components of this strategy included:  


 Order of Operations: The “order of operations” required DOE sites to first exhaust all 
available opportunities for utilizing third-party financing to implement sustainable 
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technologies and practices before requesting appropriated funding.  This was done to 
avoid delays in the appropriations process (and thus losses in energy savings) and 
preserve taxpayer resources for national priorities. 


 Executable Plans: Executable plans are detailed energy performance plans which detail 
site-specific commitments to achieving TEAM Initiative goals.  The plans, to be 
submitted by each DOE site no later than December 2008, would include specific 
measures to be undertaken and the corresponding resource and personnel requirements.  
These plans would form an overall DOE benchmark against which all future energy 
performance efforts would be measured.  Fleet Compliance Strategies were developed 
to provide a fleet-specific supplement to the Executable Plans (see Appendix 6). 


 Streamlined Performance: DOE would implement policies and procedures designed to 
streamline the procurement and implementation of energy-efficient and renewable 
technologies.  This would include the establishment of a DOE “Center of Excellence” 
to act as a single source for legal, procurement and technical expertise, and the 
solicitation of interest from renewable power developers to set a procurement 
framework for the development of renewable power on DOE land.  


 Performance Monitoring and Reporting: Senior DOE leadership is continuously 
informed of progress through regular reporting and monitoring protocols (see 
Appendices 5, 7). 


 
Initial Results 
Over 40 DOE sites 
underwent energy 
performance audits by 
qualified ESCOs, though not 
all audits resulted in cost-
effective proposals for 
financing.  Five projects 
have been awarded as of 
November 2008, which will 
invest $151 million in energy 
savings improvements.  
Through the use of energy 
savings performance 
contracts (ESPCs), these 
efficiency and modernization projects required no up-front appropriations, and will be paid back 
through the resulting energy cost savings.  DOE is evaluating 14 additional ESPC proposals that, 
if awarded, would result in another $300 million in energy performance improvements.  Chart 2 
shows the progress to date in energy and water conservation and renewable energy use, as well 
as the potential for improvement based on measures which have been proposed.  


DOE Policies have been implemented which improve DOE’s energy performance.  A LEED 
“Gold” standard is now required on all new building construction designs at DOE sites.  EMS 
systems are on track to be implemented at all DOE sites by June 2009.  The DOE Center of 


TEAM Contributions derived both from awarded projects and projected results of projects in 
development
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† Requires successful completion of NTS concentrated solar power project
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Excellence was established at the Golden Field Office in Golden, CO in 2007.  The DOE Review 
Board, which evaluates ESPC contract proposals, has been streamlined to reduce barriers to 
project implementation, and a new set of Super ESPC contracts are in the final stages of 
competition and are estimated to be awarded in January 2009.  Draft Executable Plans have been 
submitted in November 2008 that detail site-specific performance goals, with the final drafts due 
by the end of December.   
 
Key Factors for Future Success 
Executable Plans: The Executable Plans are intended to result in accurate, data-driven 
projections of performance measures to be taken by each site for TEAM Initiative compliance, 
along with estimates of the resources required to execute the performance measures (Appendix 
8).  These plans should make maximum use of energy savings financing mechanisms per the 
Order of Operations.   
 
Initial reviews of submitted draft Executable Plans suggest that additional detailed planning and 
execution measures will need to be taken by DOE Program Offices and sites.  The data 
submitted does not yet 
project a performance 
path which fulfills all of 
the TEAM Initiative 
goals.  Chart 3 shows the 
energy reductions still 
needed by DOE sites to 
achieve a 30% reduction 
in energy intensity.  
FEMP is continuing to 
work with Departmental 
offices to secure the 
critical data needed to 
accurately track DOE’s 
current and future energy 
management 
performance. 
 
Decisive Projects: Two 
proposed projects would dramatically improve DOE’s energy performance by generating 
substantial amounts of clean, renewable power.  The first, a steam-and-electricity cogeneration 
plant at DOE’s Savannah River Site, would replace inefficient, 1950’s-era power plants with 
plants that run on renewable waste products, and would constitute 3% of DOE’s electricity 
consumption and 6% of its thermal power consumption.  The other, a 100-megawatt 
concentrated solar power plant proposed at the Nevada Test Site, would meet the site’s power 
demand and generate substantial excess power for sale to regional utilities. 
 
These two projects could meet the TEAM Initiative goals, exceed the requirements of E.O. 
13423, and substantially improve DOE’s energy management performance, and FEMP is 
working with Departmental stakeholders to clear the way for their implementation.  


Chart 3: Energy Reductions Needed to Reach 30% 
(in MBtu/year) 
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Institutionalization: The TEAM Initiative is derived largely from existing laws and regulations, 
including E.O. 13423, EPAct 2005, and EISA.  FEMP is developing policy mechanisms to 
ensure that the procedures developed under TEAM continue to transform DOE energy 
performance into the future.  This includes senior-level accountability and reporting mechanisms 
as well as energy data benchmarking performance measurement. 
 
Project Finance Leveraging: The TEAM Initiative has shown that using energy savings to 
finance energy improvements can have a dramatic performance impact, but over the long run it 
will be insufficient by itself to achieve the Federal government’s energy performance goals.  
EISA allows Federal agencies to “use any combination of appropriated funds and private 
financing” to fund energy conservation measures.  Supplementing financed projects with up-
front funding can dramatically improve the scope of ESPC projects, particularly for renewable 
energy and other long-payback applications required to meet requirements.  A DOE funding 
strategy and guidance should be developed to assist DOE procurement personnel in leveraging 
the maximum energy performance from their funding sources.  
 
Franchising: The TEAM Initiative was designed to serve as a model for comprehensive, 
transformative energy management practices at Federal agencies.  FEMP is working with agency 
partners to encourage the adoption of similar programs, and some key agencies have expressed 
interest.  It will be incumbent upon DOE leadership to promote the use of far-reaching measures 
such as TEAM, and end the practice of ‘incrementalism’ which has thus far limited the 
government’s ability to lead by example and serve as a sustainable role model to the nation.  
FEMP is looking forward to working with its leadership to advocate for dramatic improvements 
in the Federal government’s energy performance.  
 
Annotated List of Appendices 
 
Appendix 1 – Executive Committee Plan to the Secretary 
Prior to the establishment of the TEAM Initiative, the Secretary asked for senior DOE leadership 
to bring him a plan which would exceed the goals of E.O. 13423 and establish DOE as a 
recognized leader in effective energy management.  This Executive Committee brought the plan 
outlined in this document to the Secretary on June 6, 2007.  
 
Appendix 2 – Departmental Memo from the Secretary 
Following the public announcement of the TEAM Initiative on August 6, 2007, the Secretary 
provided a memo to all Department officials requesting their compliance with the TEAM 
Initiative goals.  This memo provided the Departmental authority for instituting the processes 
which would become codified in DOE Order 430.2b.  
 
Appendix 3 – DOE Acquisition Letter 
Most major DOE sites are operated by Management and Operating (M&O) contractors.  In order 
to ensure that the TEAM Initiative goals were transmitted effectively to the contractors, a 
procurement action had to be taken.  This Acquisition Letter instructed contracting officers to 
modify existing M&O contracts to ensure full cooperation by site contractors in implementing 
the TEAM Initiative goals. 
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Appendix 4 – DOE Order 430.2b 
DOE Order 430.2b defines Departmental policy on energy, utilities and transportation 
management.  The Order was signed on February 27, 2008, and included all of requirements of 
the TEAM Initiative.  This order will be revised in 2009 to include new requirements under 
EISA, and FEMP intends to use the revision to institute some of the management practices 
which have proven effective under the TEAM Initiative.   
 
Appendix 5 – Sample Tracking Report 
At its inception, the TEAM Initiative facilitated a roll-out of ESCOs to over 40 DOE sites.  This 
tracking report was designed to monitor the progress of each ESCO as it developed energy 
performance proposals.  The report, along with a weekly summary of events, was updated and 
distributed weekly to all DOE stakeholders, providing the continuous management attention 
necessary to ensure rapid, effective execution.  Certain fields have been deleted to protect 
procurement-sensitive information. 
 
Appendix 6 – DOE Fleet Compliance Strategy 
The Fleet Compliance Strategies provide an analytical platform to examine each site’s vehicle 
and fuel procurement strategy, and devise a specific plan to replace conventional-fuel vehicles 
with alternative-fuel and high-efficiency vehicles, as well as the disposition of alternative fueling 
facilities.   
 
Appendix 7 – DOE Fleet Alternative Fuel Vehicle Acquisition Report for FY 2007 
Summarizes DOE progress in procuring alternative-fuel vehicles and providing access to 
alternative fuel, pursuant to the meeting the requirements of EPAct and E.O. 13423. 
 
Appendix 8 – Briefing on TEAM Initiative – October 2008 
One of the most effective processes implemented under the TEAM Initiative was regular, senior-
level status briefings at the Undersecretary or Deputy Secretary level.  These briefings focused 
attention and encouraged a high level of performance from DOE Program Offices and sites.  This 
particular briefing was developed in October 2008, and reflects the progress as of that date.  
 
Appendix 9 – Sample Executable Plan Review Summary 
Executable Plans are reviewed by DOE Program Offices and FEMP.  FEMP designed the 
Review Summary to capture key data for tracking current and future energy performance, as well 
as to provide feedback to the Program Offices and sites.  When the final Executable Plans are 
submitted, the Review Summary data will be compiled into an overall DOE energy management 
picture, describing progress to date and projected performance in the coming years. 
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Office of Energy Efficiency and Renewable Energy 


Funding by National Laboratory 


 (dollars in thousands) 


 
FY 2007 
(Actuals) 


FY 2008 
(Actuals) 


FY 2009 
(Planned*) 


    


Ames Laboratory  840 1,021 2,325 
Argonne National Laboratory (East) 30,637 52,561 28,534 
Brookhaven National Laboratory 3,935 4,400 4,150 
Idaho National Laboratory 11,794 18,409 11,627 
Lawrence Berkeley National Laboratory 25,609 28,263 24,752 
Lawrence Livermore National Laboratory 4,590 8,220 5,829 
Los Alamos National Laboratory 9,423 16,017 14,936 
National Renewable Energy Laboratory 314,025 295,691 210,353 
Oak Ridge National Laboratory 78,335 97,245 76,841 
Office of Scientific and Technical 
Information 84 27 TBD 
Pacific Northwest National Laboratory 36,774 42,450 43,214 
Sandia National Laboratories 41,810 50,946 43,610 
Savannah River National Laboratory 1,344 2,441 2,200 
    


Total 559,200 617,691 468,371 
• FY 2009 Funding amounts are based upon the EERE FY 2009 Congressional Request funding level 
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Site Descriptions 


Ames Laboratory 


Introduction 


Ames Laboratory is a multi-discipline laboratory located in Ames, Iowa, providing support to Vehicle 
Technologies and Industrial Technologies.   


Vehicle Technologies 


Ames Laboratory is conducting research on new materials with unique properties.  It also is working on 
power electronics to improve magnetic powders for bonded permanent magnets.  


Industrial Technologies 


Ames Laboratory work includes the development of a new class of materials with extreme resistance to 
abrasive and erosive wear for use in industrial tools and components.   


 


Argonne National Laboratory East 


Introduction 


Argonne National Laboratory (ANL) is located in Argonne, Illinois.  It is a multi-discipline laboratory 
providing support to Hydrogen Technology, Biomass and Biorefinery Systems R&D, Vehicle 
Technologies, Industrial Technologies, Weatherization and Intergovernmental Activities, and Program 
Support. 


Hydrogen Technology 


ANL is conducting research and development of advanced hydrogen storage concepts including 
modeling of storage systems and life cycle analyses, and provides technical assistance in the 
management of DOE cooperative agreements with industry.  ANL is the lead laboratory in the research 
and development of fuel processor catalysts and fuel cell system analysis. To minimize the cost of fuel 
cell cathode catalysts, ANL is developing non-platinum cathode electrocatalysts based on bimetallic 
base metal-noble metal systems.). 


Biomass and Biorefinery Systems R&D 


ANL conducts research on biomass conversion processes and environmental benefits analysis for 
several EERE programs, including energy balance and emissions for biofuels in conventional and 
advanced vehicles with and without fuel cells. 


ANL will conduct R&D related to convert biomass to bio-based products with the goal of making the 
technologies more competitive with petroleum-based alternatives. 


Vehicle Technologies 
ANL provides the Vehicle Technologies (VT) program with expertise in materials, combustion 
chemistry, electrochemistry, systems simulation, computational fluid dynamics, and techno-economic 
analysis.  In materials ANL performs research on non-destructive testing, recycling of lightweight 
materials, novel bonding techniques for dissimilar materials, and lubrication and friction reduction.  
Many of these efforts take advantage of ANL’s unique Advanced Photon Source to characterize 
materials and sprays.ANL’s  
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combustion research includes development of in-cylinder emission-control methods for CIDI (direct-
injection Diesel) engines as well as post-combustion emissions control. The lab’s expertise in materials 
and combustion comes together in development of catalysts and sensors to improve engine efficiency 
and reduce emissions. 
 
ANL’s capabilities in system simulation and fluid dynamics support VT efforts to improve under-hood 
thermal management (including nanofluid technology and novel heavy-vehicle cooling systems) and to 
reduce aerodynamic drag on heavy vehicles.  ANL also develops the system simulation software 
necessary for “hardware-in-the-loop” testing and validation of component and subsystem performance 
and develops test procedures for advanced vehicles.  Systems simulation also supports development of 
optimal control strategies for both combustion and hybrid-vehicle propulsion and battery systems.  ANL 
uses its expertise in electrochemistry to perform both R&D and standardized testing of advanced 
batteries and ultracapacitors.  The lab uses both its system simulation and techno-economic analysis 
capabilities to support VT planning and program evaluation with energy, economic, and environmental 
analyses.  ANL also provides general technical and analytical support to VT’s battery R&D activity, the 
Graduate Automotive Technology Education (GATE) activity, and VT’s student vehicle competitions. 


Industrial Technologies 


ANL performs research and development for the chemical industry R&D area.  Argonne provides 
unique expertise in advanced separations process technologies and new innovative membrane systems.  
The laboratory also conducts research on refractory materials for the steel industry, and provides unique 
expertise in anode and cathode development for the aluminum industry using technology to analyze the 
surface effects conditions on the advanced candidate materials.  


Weatherization and Intergovernmental Activities 


Funding to ANL has supported international activities, primarily in the Asia-Pacific Economic 
Cooperation (APEC) area, and included technical assistance and support to the program’s APEC related 
projects.  No work will be performed in FY 2009. 


Program Support  


Provide analytical support for major crosscutting issues, such as market and benefit analyses. 


 


Brookhaven National Laboratory 


Introduction 


Brookhaven National Laboratory (BNL) is located in Upton, New York.  It is a multi-disciplinary 
research laboratory dedicated to basic, non-defense scientific research.  BNL provides support to 
Hydrogen Technology, Solar Energy, Vehicle Technologies, Industrial Technologies, Weatherization 
and Intergovernmental Activities, and Program Support.   


Hydrogen Technology 


Brookhaven supports the Hydrogen Technology Program in the development of advanced metal hydride 
hydrogen storage concepts primarily based on alane.  BNL also conducts research and development of 
electrocatalysts alloys fuel cells focusing on synthesis and characterization of the materials. 
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Solar Energy  


BNL performs research and development for the Photovoltaic Energy Systems efforts.  BNL has the 
responsibility for environmental, health, and safety (ES&H) impacts associated with photovoltaic 
energy production, delivery, and use.  BNL also conducts ES&H audits, safety reviews, and incident 
investigations and assists industry to identify and examine potential ES&H barriers and hazard control 
strategies for new photovoltaic materials, processes, and application options before their large-scale 
commercialization. 


Vehicle Technologies 


BNL performs analysis, studies and conducts research in advanced materials to improve the 
performance and abuse tolerance of lithium battery systems and provides research support for analysis 
of internal combustion (IC) engine emissions for program.   


Industrial Technologies 


BNL supports Industrial Technologies Program activities in the area of hierarchical nanoceramics for 
industrial process sensors.  These materials will enable a new generation of sensors for industrial 
process environments, including furnaces and process heaters. 


Weatherization and Intergovernmental Activities 


BNL supports the Asia Pacific Partnership by providing technical assistance and in developing concepts, 
designs, constructing, and operating complex, leading edge, user-oriented facilities in response to the 
needs of DOE and its APP partners.   


Program Support  


Provides analytical support for crosscutting issues such as market and benefit analyses. 


 


Idaho National Laboratory 


Introduction 


Idaho National Laboratory (INL) is located in Idaho Falls, Idaho.  It is a multi-discipline laboratory 
providing support to Biomass and Biorefinery Systems R&D, Wind Energy Systems, Water Power, 
Geothermal Technology, Vehicle Technologies, Industrial Technologies, and Federal Energy 
Management Program.   


Biomass and Biorefinery Systems R&D 


INL provides biomass-related R&D services and support for the feedstock infrastructure development 
effort.  This work is performed in close collaboration with ORNL and NREL. 


Wind Energy Systems 


INL provides technical support to the program to enhance government, military applications and Tribal 
use of Wind Energy Systems, and to address technical and market barriers to wind. 


Water Power 


INL provides engineering support in the area of hydropower engineering and system assessments.  
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Geothermal Technology 


INL served as the lead laboratory for research and development in geosciences and reservoir 
management.  INL conducted research in exploration technologies, Enhanced Geothermal Systems, and 
advanced heat and power systems. 


Vehicle Technologies 


INL benchmarks and assesses the performance of new ultracapacitors for hybrid vehicles.  The 
laboratory also conducts tests of high-power batteries, develops battery test procedures, tests and 
simulates hybrid vehicle performance, and develops energy storage models for electric and hybrid 
vehicles.  INL conducts field testing and evaluation and collects performance data from electric, plug-in 
hybrid and hydrogen light duty vehicles and infrastructure, and supports Federal Fleet acquisition 
reporting as required. 


Industrial Technologies 


INL provides critical support in project management and analysis for the Forest Products and Steel 
activities.  Work is ongoing for an advanced black liquor spray atomization process for the Forest 
Products industry, and on the development of controlled thermal-mechanical processing of tubes and 
pipes for enhanced manufacturing performance and in the development and application of laser-assisted 
arc welding in the steel industry. 


Federal Energy Management Program 


INL will support FEMP with continued enhancement and maintenance of the Federal Automotive 
Statistical Tool (FAST).  In addition, it will provide management and organizational support to the 
Department of Energy (DOE) sponsored Interagency Committee on Alternative Fuels and Low 
Emission Vehicles (INTERFUEL). 


 


Lawrence Berkeley National Laboratory 


Introduction 


Lawrence Berkeley National Laboratory (LBNL) is located in Berkeley, California.  It is a multi-
discipline laboratory providing support to Hydrogen Technology, Wind Energy Systems, Water Power, 
Geothermal Technology, Vehicle Technologies, Building Technologies, Industrial Technologies, 
Federal Energy Management Program, Weatherization and Intergovernmental Activities, and Program 
Support.   


Hydrogen Technology 


LBNL develops membranes for fuel cells that do not require water for proton conduction thus easing 
water and thermal management.  LBNL has also supported the development of advanced materials-
based hydrogen storage technology. 


Wind Energy Systems 


LBNL performs analyses of opportunities for Wind Energy Systems applications in the electricity 
market. 


Geothermal Technology 
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LBNL performs research on Enhanced Geothermal Systems, including studies of reservoir dynamics 
and seismic phenomenon. 


Vehicle Technologies 


LBNL conducts exploratory research in advanced battery technology, including development of new 
electrode and electrolyte materials and understanding of fundamental electrochemical phenomena.  BNL 
develops devices to measure particulate matter from engines and also develops nondestructive testing 
techniques for evaluation of aluminum and composite structures in manufacturing environments. 


Building Technologies  


LBNL conducts research and development activities in lighting, windows, appliance standards, analysis 
tools and design strategies and space heating and cooling. 


Industrial Technologies 


LBNL supports technology delivery activities of the Best Practices Program including assistance in 
facilitating Allied Partners with supplier industry organizations (e.g., Hydraulic Institute, Compressed 
Air and Gas Institute).  The laboratory supports the tracking of Best Practices implementation results 
including the impact of training, software tools and other program delivery mechanisms on 
manufacturing plants. 


Federal Energy Management Program 


LBNL facilitates projects, develops guidelines and provides expert advice on the monitoring and 
verification protocols for energy projects savings, laboratory sustainable design principles, public 
benefit funds, and lighting. 


Weatherization and Intergovernmental Activities 


LBNL performs research and technical assistance for the Asia Pacific Partnership. Activities include 
technical assistance for U.S.-China energy cooperation, and support for Collaborative Labeling and 
Appliance Standards Projects (CLASP). It previously supported the International Renewable Energy 
Program. 


Program Support 


LBNL provides analytical support for major crosscutting issues, such as market and benefit analyses. 


 


Lawrence Livermore National Laboratory 


Introduction 


Lawrence Livermore National Laboratory (LLNL) is located in Livermore, California.  It is a multi-
discipline laboratory providing support to Hydrogen Technology, Geothermal Technology, Vehicle 
Technologies and Industrial Technologies.  It previously supported the Geothermal Technology 
Program. 


Hydrogen Technology 


LLNL serves as the lead laboratory in the research and development of a novel concept known as cyro-
compressed tank technology for hydrogen storage.  LLNL is capable of producing composite and 
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conformable storage tanks for environmental testing to verify the advantages of various engineering 
concepts to increase the storage capacity while reducing the cost of manufacturing. LLNL also conducts 
research and development of high surface area materials such as carbon aerogels in support of DOE’s 
Hydrogen Sorption Center of Excellence in hydrogen storage.  LLNL has applied these materials to 
metal hydrides to reduce the temperatures and increase the rates of hydrogen release. 


Geothermal Technology  


LLNL conducted research and development in Enhanced Geothermal Systems and exploration 
technology, including isotope and geochemical studies. 


Vehicle Technologies 


LLNL applies advanced methods of computational fluid dynamics to the aerodynamics drag of heavy 
vehicles for increased energy efficiency.  It also performs studies of combustion under diesel and 
homogeneous charge compression ignition (HCCI) conditions (including natural gas engines) using  


chemical kinetic modeling and other methods to determine means for increasing fuel efficiency, 
reducing emissions, and increasing peak output power of advanced internal combustion engines (ICEs).  
LLNL develops specialized materials like aerogel-based NOx catalysts for CIDI engines and high-
voltage ultracapacitors based on nanostructure multilayer oxide materials.  The lab’s expertise in 
materials science is also applied to advanced automotive manufacturing concepts such as metal 
treatment using Plasma Surface Ion Implantation (PSII).  LLNL’s sensor expertise is applied to 
development of advanced NOx sensors for diesel engines and to both nondestructive evaluation of cast 
light metals and development of in-line sensors for improved metal casting.   The lab is also 
constructing and testing hydrogen sensors  for both safety and fuel stream monitoring in a fuel cell 
vehicles. 


Industrial Technology 


LLNL provides expert resources for the investigation of innovative forming in the aluminum industry.  


 


Los Alamos National Laboratory 


Introduction 


Los Alamos National Laboratory (LANL) is located in Los Alamos, New Mexico.  It is a multi-
discipline laboratory providing support to Hydrogen Technology, Biomass and Biorefinery Systems 
R&D, Vehicle Technologies, and Industrial Technologies. 


Hydrogen Technology 


LANL is conducting research and development of advanced hydrogen storage concepts supporting 
chemical hydrogen storage and leads DOE’s Chemical Hydrogen Storage Center of Excellence. The 
primary focus of LANL’s work in hydrogen storage is on ammonia borane based materials and 
improving the regeneration of spent fuels applicable to on-board vehicular hydrogen storage 
technologies. LANL serves as the lead laboratory in research and development of fuel cell components, 
reduction of precious metal loading while maintaining performance, and understanding the effects of 
impurities on fuel cell performance.  Other fuel cell related work at LANL includes identification and 
analysis  of component water transport properties, modeling of water transport, and characterization of 
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the durability of fuel cell stacks operating on hydrogen (targets are 5,000 hours for transportation 
applications and 40,000 hours for stationary applications). 


Biomass and Biorefinery Systems R&D 


LANL supports the program’s technical analysis activity to enhance the probability of achieving cost 
reduction goals for the biorefinery concept. 


Vehicle Technologies 


LANL performs research on combustion in internal combustion engines using simulation and modeling 
to increase efficiency and reduce NOx in lean-burn engines and develops microwave regeneration 
components and design tools for emission controls.  Los Alamos is also performing R&D to discover 
and develop next-generation emission-control catalysts for lean burn engines and developing technology 
for onboard generation of chemical reductants from diesel fuel. 


Industrial Technologies 


LANL supports program work for the Chemical industry R&D area.  The laboratory provides unique 
capabilities in theoretical scientific analysis, including modeling fluid flows and understanding chemical 
reactions and catalysis phenomena.  LANL provided the computer analysis of industrial fluid flows, and 
the computer technology prepared for use by the civilian sector.  LANL also supports the Industrial 
Materials of the Future activities in the development of new materials for membrane separation systems. 


 


National Renewable Energy Laboratory 


Introduction 


The National Renewable Energy Laboratory (NREL) is located in Golden, Colorado. NREL is the 
principal research laboratory for the DOE Office of Energy Efficiency and Renewable Energy and also 
provides research expertise for the Office of Science, and the Office of Electricity Delivery and Energy 
Reliability.  NREL develops renewable energy and energy efficiency technologies and practices, 
advances related science and engineering, and transfers knowledge and innovations to address the 
Nation's energy and environmental goals. It is a multi-discipline laboratory providing support to 
Hydrogen Technology, Biomass and Biorefinery Systems R&D, Solar Energy, Wind Energy Systems, 
Water Power, Geothermal Technology, Vehicle Technologies, Building Technologies, Industrial 
Technologies, Federal Energy Management Program, Facilities and Infrastructure, Weatherization and 
Intergovernmental Activities, and Program Support.  


Hydrogen Technology  


NREL serves as the lead laboratory for DOE’s Hydrogen Sorption Center of Excellence and is 
conducting research and development on sorbent and carbon-based materials for hydrogen storage.  
NREL also leads the Systems Integration and Analysis function for the program.  Models of the 
technical, economic, and integration aspects of the hydrogen infrastructure and fuel cell vehicle systems 
provide guidance for the development of hydrogen fuel cell components and materials.  NREL also 
performs data analysis from the vehicle and infrastructure validation activity which includes more than 
75 hydrogen vehicles and 14 hydrogen refueling stations.  NREL has also been involved in facilitating 
the development of codes and standards and working with code officials and other key stakeholders.   


Biomass and Biorefinery Systems R&D 
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NREL is the lead laboratory for biomass R&D.  NREL also develops analytical methodologies 
(chemical and life-cycle) that are used to facilitate industry’s commercialization efforts, including 
economic assessment of technologies.  NREL operates two user facilities, the Thermochemical Users 
Facility (TCUF) for syngas technologies, and the Alternative Fuels Users Facility (AFUF) for 
bioconversion technologies.  Private sector participants may use the facilities after appropriate 
arrangements are made. NREL contributes to bio-based product tasks. 


Solar Energy 


NREL serves as the lead laboratory for the Solar Energy Technology Program.  NREL conducts 
fundamental and applied materials research on photovoltaic devices, photovoltaic module reliability and 
systems development, data collection and evaluation on solar radiation, and implementation of cost- 


shared government/industry partnerships.  Basic research teams investigate a variety of photovoltaic 
materials, such as amorphous silicon, polycrystalline thin films, high-efficiency materials and concepts, 
and high-purity silicon and compound semiconductors.  NREL conducts simulated and actual outdoor 
tests on photovoltaic cells, modules, and arrays.  The test results are used in developing standards and 
performance criteria for industry and to improve reliability. 


Wind Energy Systems 


NREL is the lead laboratory for national wind R&D, performing research in aerodynamics, structural 
dynamics, and advanced components and control systems related to Wnd Energy Systems.  The 
National Wind Technology Center (NWTC), located at NREL, provides research and testing facilities 
for fatigue testing of turbine blades, dynamometer testing of wind turbine drive trains and generators, 
atmospheric testing of turbines, and certification testing which are required for sales and operation in 
many overseas markets.  NWTC staff also implements the Department=s Cooperative Research and 
Development Agreements (CRADAs) and cost-shared R&D industry partnerships for large (> 100kW) 
wind turbine systems, and provides technical assistance for the Wind Powering America activity. 


Water Power 


NREL is the lead laboratory for ocean energy, participating in water power resource assessments, 
leading technology characterization activities, and developing CRADAs for technology development 
and demonstration of water power technologies. 


Geothermal Technology 


NREL serves as the lead laboratory for Systems Analysis and supports HQ with Planning, R&D 
Integration and Deployment activities. 


Vehicle Technologies 


NREL develops system models and provides analysis and simulation of advanced hybrid and fuel cell 
configurations using analytical software developed at the lab, as well as other tools; provides CAD/CAE 
for optimized vehicle system solutions in support of FreedomCAR and Fuels Partnership goals; and 
general engineering assessments of HEV and AFV technologies.  The laboratory investigates and 
develops advanced battery thermal management for hybrid and fuel cell vehicles.  For heavy duty 
vehicles, NREL provides analysis, modeling, and technical support for power electronics and electric 
machines; conducts engine/vehicle integration and platform studies; and leads an effort to identify the 
effects of sulfur levels in diesel fuels on emissions control devices.   


NREL also leads an effort to determine the lube oil effects on exhaust after treatment devices; and 
conducts tests of bio-based diesel fuel blending agents to determine their ability to act as reductants in 
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the exhaust stream of diesel engines.  Additionally, NREL supports EPACT 1992 regulatory programs 
including Federal Fleet, State and Fuel Provider, Private and Local, and Fuel petitions; and supports the 
Clean Cities deployment program with technical assistance to regional coalitions and fleet partners, and 
program analysis and evaluation. 


Building Technologies  
NREL provides technical leadership, conducts research and provides technical management support in a 
number of BT activities.  The primary one is Building America (Residential Building Integration).  For 
the past five years (until the function was transitioned to the PMC at NETL), NREL also performed the  


contract management and procurement function for the Building America project.   They will now 
integrate the BT Stage Gate Management process into the Building America and Commercial Buildings 
technical management processes.  They will also manage and report on the accomplishment of the Joule 
requirement for Building America.  They also provide technical support to the implementation of 
Building America by conducting research, providing technical assistance to the teams and coordinating 
the research among the partners.  They also develop and implement tools such as BEOpt for the 
management of the project.     For Commercial Buildings Integration NREL conducts 
analyses (Assessment of Energy Savings Opportunities); provides technical support for development of 
the Advanced  Energy Design Guide for Schools; provides technical support to national retail building 
owners such as Food Lion, PETCO and Wal-Mart, enabling Commercial Building initiative to quickly 
develop a new commercial buildings technical assistance project called the Retail Energy Alliance; and 
provides support for the new National Retail Energy Alliance in FY2008.  Other NREL activities in 
support of BT include technical support for Energy Smart Schools and Hospitals in New Orleans and in 
Greensburg, KS., development and implementation of new models and features that expand the 
capabilities of EnergyPlus, and development of tests for the durability of dynamic fenestration products. 


Industrial Technologies 


NREL supports the Best Practices Program in communication activities and products.  NREL also 
supports overall Industry Program analysis of the logic of individual program activities including the 
relationship between program goals, milestones and the budget formulation process for several areas 
including Industrial Materials of the Future, Aluminum and Metal Casting.  


Federal Energy Management Program 


NREL facilitates projects, develops guidelines and provides expert advice on sustainable and renewable 
facility designs, green power procurement, and alternative financing. 


Facilities and Infrastructure 
The Facilities and Infrastructure Program provides funding for plant and capital equipment (PCE) which 
provides routine upgrades and maintenance of the National Renewable Energy Laboratory’s office, 
research, user facilities, and infrastructure.  The program also supports major construction projects at 
NREL that will further the research and development mission of EERE, such as: the Science and 
Technology Facility (completed in FY 2007); the Research Support Facility and the Integrated 
Biorefinery Research Facility (design/construction selections will occur in FY 2008); and the Energy 
Systems Integration Facility and the South Table Mountain Infrastructure project (first phases recently 
funded in the FY 2008 appropriations; solicitation development underway). 
Weatherization and Intergovernmental Activities 
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NREL assisted in the development of communication strategies for the Weatherization and 
Intergovernmental Program; improves program and subprogram web pages; and provides technical 
assistance on energy efficiency and renewable energy technologies, practices, and opportunities for 
States, Tribes and international partners.  


Program Support   


Provides analytical support for crosscutting issues, such as market and benefit analyses. 


 


Oak Ridge National Laboratory 


Introduction 


Oak Ridge National Laboratory (ORNL) is located in Oak Ridge, Tennessee.  It is a multi-discipline 
laboratory providing support to Hydrogen Technology, Biomass and Biorefinery Systems R&D, Wind 
Energy Systems, Water Power, Vehicle Technologies, Building Technologies, Industrial Technologies, 
Federal Energy Management Program, Weatherization and Intergovernmental Activities, and Program 
Support.   


Hydrogen Technology 


ORNL performs research and development activities in hydrogen storage in support of the lead labs, 
NREL and Sandia National Laboratories as part of DOE’s Centers of Excellence in hydrogen storage.  
ORNL has collaborated with NREL and UC Berkeley to develop a microalgae system for the production 
of hydrogen.  Oak Ridge National Laboratory is the primary National Laboratory for materials R&D 
aimed at reducing cost and increasing the durability of fuel cell components.  ORNL carries out R&D on 
metal bipolar plates with nitride surface layers.  ORNL also characterizes the structure of membranes 
and membrane electrode assemblies .   


Biomass and Biorefinery Systems R&D 


ORNL conducts biomass technologies R&D, evaluates harvesting technology for biomass, and conducts 
environmental research, residue and forests research, and resource and market analysis.  These efforts 
are closely coordinated with INL and NREL. 


ORNL provided assistance on biomass technology assessment and information transfer. 


Wind Energy Systems 


ORNL provides analysis and support to wind integration studies and applications.   


Water Power 


ORNL will participate in the resource assessment of ocean energy in the United States, including current 
(tidal) resources. ORNL is the lead laboratory for hydropower activities.  It will also participate in water 
power resource assessments, lead technology characterization activities, and develop CRADAs for 
technology development and demonstration of water power technologies. 


Vehicle Technologies 
ORNL provides the Vehicle Technologies (VT) program with expertise in materials, combustion, 
electrical engineering, systems analysis, vehicle testing and data collection, and techno-economic 
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analysis.  ORNL uses its materials expertise to develop and test a wide range of lightweight materials 
for vehicle applications, including carbon-fiber, lightweight alloys, and novel materials such as 
thermally-conducting carbon foams for high-performance engine radiators.  ORNL also operates the 
High-Temperature Materials Lab as a user facility for materials characterization, funded by VT.  ORNL 
supports VT’s combustion R&D with development of in-cylinder diagnostics, development and testing 
of catalytic converters, measuring and modeling the chemical kinetics of emissions-treatment devices 
including NOx absorbers and selective catalytic reduction, and toxicity analysis of unregulated 
emissions from engines operating on advanced fuels.  This work also supports VT’s Fuels R&D activity 
by analyzing and modeling the fuel characteristics that affect emissions control and efficiency `in diesel 
engines.  ORNL uses its electrical engineering expertise to research and test power electronics 
(converters and controllers) and electric motor/generators for hybrid vehicles.  The lab performs system 
cost analyses and techno-economic trade-off studies for advanced combustion, emissions-control, and 
power-electronic components.  ORNL backs up its modeling of engine and emissions-control processes 
with the collection of real-world, on-road heavy truck performance data.  ORNL also maintains the 
legislatively-mandated automobile Fuel Economy Guide and website. 
 
Building Technologies  


ORNL is part of a National Laboratory/industry/university consortium conducting research and 
development for the following activities:  Building America; space heating and cooling; envelope and 
emerging technologies. 


Industrial Technologies 


In support of the Best Practices effort, ORNL provides support to Plant-Wide Assessments and other 
technical assistance and also assists in the tracking of program impacts.  The lab also helps in the 
development and delivery of software tools and training.  ORNL is the primary laboratory supporting 
the Industrial Materials of the Future activities to develop advanced materials for industrial use that 
meet technical requirements identified by industry in the visions and technology roadmaps. 


Federal Energy Management Program 


ORNL facilitates projects, develops guidelines, and provides expert advice on combine heat and power 
systems, biomass opportunities, whole building design, and alterative financing. 


Weatherization and Intergovernmental Activities 


ORNL assists in the implementation of the national evaluation of the State Energy Program and assists 
in stakeholder outreach for DOE energy efficiency initiatives.  


Program Support  


ORNL provides analytical support for major crosscutting issues, such as market and benefit analyses. 


 


Office of Scientific and Technical Information 


Introduction 


The Office of Scientific and Technical Information (OSTI) is located in Oak Ridge, Tennessee.  It 
provides technical support for Geothermal Technology.   
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Geothermal Technology 


OSTI distributes information for the Geothermal Technology Program, including publishing and 
maintaining on-line full text of electronic publications. 


 


Pacific Northwest National Laboratory 


Introduction 


Pacific Northwest National Laboratory (PNNL) is located in Richland, Washington.  It is a multi-
discipline laboratory providing support to Hydrogen Technology, Biomass and Biorefinery Systems 
R&D, Water Power, Vehicle Technologies, Building Technologies, Industrial Technologies, Federal 
Energy Management Program, Weatherization and Intergovernmental Activities, and Program Support.   


Hydrogen Technology 


PNNL is the lead laboratory in the development of safety materials and systems for various end use 
applications.  PNNL performs research and development tasks such as hydrogen storage and other 
technical support to address safety issues involved with various technologies, including underground 
storage, pipeline transmission and hydrogen sensing.  PNNL also supports LANL in a leadership role 
for DOE’s Chemical Hydrogen Storage Center of Excellence, focusing primarily on ammonia borane 
materials. 


PNNL is also a key contributor in the hydrogen safety panel, safety analysis and risk mitigation 
activities, working with safety/code officials and other key stakeholders. 


Biomass and Biorefinery Systems R&D 


The Pacific Northwest National Laboratory provides thermochemical research and development in 
support of the syngas platform and related products. Major program components include thermocatalysts 
for fuels and chemicals and wet biomass for syngas production. 


Water Power 


PNNL participates in environmental studies and marine life impacts related to the Water Power 
Program. 


Vehicle Technologies 


PNNL supports Vehicle Technologies (VT) primarily through their expertise in a variety of materials 
technologies.  PNNL evaluates advanced energy storage materials for battery R&D. PNNL supports VT 
materials R&D effort by developing energy-efficient production and processing techniques for 
magnesium, titanium, polymer, natural fiber and glass composite components for advanced automotive 
and heavy vehicle designs.  The laboratory also develops environmentally friendly processes for the 
manufacture of planar thin film ceramic sensors. To improve combustion efficiency and reduce 
emissions, PNNL develop tools and analytic techniques for developing new catalytic materials for 
engines using computational methods and materials-by-design approaches, and also develops materials 
for high-durability lean-burn spark plugs and NOx sensors. PNNL supports development of 
thermoelectric devices for recovering waste heat in diesel engines (thus improving fuel efficiency) by 
working on the scale-up process for depositing Si/SiGe super-lattice materials.   


Building Technologies 
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The Pacific Northwest National Laboratory conducts research and development activities for: building 
codes; appliance standards; and emerging technologies. 


Industrial Technologies 


In support of the Industries of the Future (Specific) and (Crosscutting) activities, Pacific Northwest 
National Laboratory provides key support to track past program impacts including the over 190 
commercial technologies, as well as their energy and environmental impacts. Other efforts include the 
evaluation of emerging technologies  The laboratory produces an impacts report summarizing 
commercial and emerging technologies and past program results and methodologies.  The laboratory 
also provides support to Aluminum, Sensors and Controls, Glass, Industrial Materials of the Future and 
Forest Products. 


Federal Energy Management Program 


PNNL developed guidelines and provides expert advice on energy efficient buildings maintenance and 
operations, utility load management, utility restructuring, building commissioning, building diagnostic 
systems, resource energy management, and analytical support for benefits modeling. 


Weatherization and Intergovernmental Activities 


PNNL increases energy capacity and reduces dependence on imported oil through research of hydrogen 
and biomass-based fuels.  The lab also works to reduce the effects of energy generation and use on the 
environment.  PNNL conducts research and provides technical assistance for the Asia Pacific Program.    


Program Support  


Provide analytical support for major crosscutting issues, such as market and benefit analyses. 


 


Sandia National Laboratories 


Introduction 


Sandia National Laboratories (SNL) is located in Albuquerque, New Mexico and in Livermore, 
California.  It is a multi-discipline laboratory providing support to Hydrogen Technology, Solar Energy, 
Wind Energy Systems, Water Power, Geothermal Technology, Vehicle Technologies, Federal Energy 
Management Program, Weatherization and Intergovernmental Activities, and Program Support.   


Hydrogen Technology 


SNL in California serves as the lead laboratory in the research and development of metal hydride 
storage materials and leads DOE’s Metal Hydride Center of Excellence in hydrogen storage.  SNL also 
serves as the lead for the design, implementation, and testing of hydrogen systems to verify building 
codes and equipment standards for many applications.  In addition, SNL conducts material property 
characterization and testing to determine material reactivity for hydrogen storage.  Safety and 
combustion analysis related to hydrogen has been another core capability area at SNL.  These studies 
are valuable in determining set back distances and codes and standards for hydrogen infrastructure. 


Solar Energy 


SNL supports the Photovoltaic Energy Systems efforts with the principal responsibility for systems and 
balance-of-systems technology development and reliability.  Indoor and outdoor measurement and 
evaluation facilities provide support to industry for cell, module, and systems measurement, evaluation, 
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and analysis.  Systems-level work concentrates on application engineering reliability, database 
development, and technology transfer.  SNL is the lead laboratory for the Concentrating Solar Power 
activity; technical responsibilities include power tower R&D, dish R&D, and the management of 
technical tasks and subcontracts to industry and universities. 
 
Wind Energy Systems 
SNL department staff work closely with counterparts at the National Renewable Energy Laboratory to 
provide the program and the U.S. wind industry with engineering expertise to further the program’s 
knowledge and goals. 
 
Water Power 
Sandia provides expertise on technology development and assessment, particularly related to 
hydrokinetic systems. 
Geothermal Technology 


Sandia National Laboratories (SNL) serves as the lead laboratory for Research and Development in 
drilling technologies.  SNL will also provide technical expertise to manage cost-shared exploration 
activities with industry partners. 


Vehicle Technologies 
SNL supports the Vehicle Technologies (VT) program with its capabilities in aerodynamics and fluid 
dynamics, combustion chemistry and kinetics (especially using the laser diagnostic tools at SNL’s 
Combustion Research Facility), materials R&D, and advanced manufacturing technologies.  SNL 
performs modeling and simulation to reduce aerodynamic drag on heavy vehicles.  The lab’s expertise 
in fluid dynamics, combustion kinetics, and laser diagnostics are combined for research on the formation 
of pollutants in piston combustion and the effects of fuel-borne oxygen using optically and non-optically 
instrumented engines.  SNL also uses laser diagnostics to characterize diesel engine particulate 
emissions to improve exhaust treatments.  SNL develops and evaluates abuse-tolerant electrode 
materials for lithium-based batteries and rugged high-temperature film capacitors for power electronics.  
The lab’s experience in advanced manufacturing supports VT propulsion and lightweight materials 
efforts by developing techniques and instrumentation for forging, heat-treatment, coating, welding, and 
other factory processes. 
Federal Energy Management Program 


SNL develops guidelines and provides expert advice on renewable technologies for military applications 
and on distributed generation. 


Weatherization and Intergovernmental Activities 


SNL provides technical assistance on energy efficiency and renewable energy options available to 
Tribal governments. 


Program Support  


SNL provides analytical support for crosscutting issues such as market and benefit analyses. 


 


Savannah River National Laboratory 


Introduction 
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Savannah River National Laboratory is located in Aiken, South Carolina.  It is a multidisciplinary 
research laboratory that provides support to Hydrogen Technology.  


Hydrogen Technology 


Savannah River leverages its history and expertise in understanding the properties of hydrogen and its 
effects on materials, to support DOE’s metal hydride hydrogen storage research program and the Metal 
Hydride Center of Excellence.  Savannah River is capable of producing metal hydride materials for use 
in research and validation projects.  Another key capability involves understanding material reactivity 
properties related to hydrogen storage. Savannah River leads an international project in this area and is a 
key player in developing test protocols for determining storage material properties. 
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Executive Summary 


The 17 national laboratories of the U.S. Department of Energy (DOE) play a critical role 
in the nation’s research and development (R&D) enterprise. These laboratories have 
historically taken on large-scale, long-term, high-risk R&D challenges that are beyond 
the scope of industry or universities. Functioning as an interdependent system with an 
exceptional set of distinctive capabilities and world-leading facilities, they have delivered 
the science and technology (S&T) needed to solve problems of national importance, 
beginning with a focused effort to develop the nuclear weapons that ended World War II 
and expanding to produce a host of scientific discoveries and technology innovations in 
support of DOE’s overarching mission of advancing the national, economic, and energy 
security of the United States. They work in partnership with universities and industry, 
transfer the results of their R&D to the marketplace, and support the training of the future 
science and engineering workforce. 
 
It is increasingly clear that transformational science and breakthrough technologies will 
be needed to overcome the complex and interlocking challenges that we face as a nation 
in the 21st century: addressing environmental issues such as climate change while 
increasing the availability of clean, reliable, and affordable energy; ensuring our national 
security in a changing world; improving human health; and enhancing U.S. 
competitiveness by encouraging innovation. The DOE national laboratories are uniquely 
equipped and positioned to make substantial contributions to the execution of a balanced 
federal R&D strategy by a strategically focused U.S. research enterprise. However, to 
ensure the continuing vitality of the national laboratories, several actions must be taken: 
 
• Ensure the national laboratories, individually and as a system, have a focus and 


missions that are aligned with compelling challenges of national importance. 
• Update the governance model of the national laboratories to take into account the 


nature of today’s research challenges and the emergence of a new U.S. R&D 
paradigm.  


• Make the necessary investments in research, infrastructure, and education at the 
national laboratories as part of a program of broad investments across the U.S. 
research enterprise, to keep the nation at the forefront in S&T.  


• Strengthen partnerships between national laboratories and both Universities and 
Industry, and facilitate technology transfer to take full advantage of the knowledge 
and technology produced by the national laboratories. 
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Introduction 


Science and technology (S&T) can have a substantial impact on many of the complex and 
interlocking challenges that we face as a nation in the 21st century. These challenges 
include addressing environmental issues such as climate change while increasing the 
availability of clean, reliable, and affordable energy; ensuring our national security in a 
changing world; improving human health; and enhancing U.S. competitiveness by 
encouraging innovation. They are outlined in two pivotal National Academies reports—
Making the Nation Safer: The Role of Science and Technology in Countering Terrorism 
(2002) and Rising Above the Gathering Storm, Energizing and Employing America for a 
Brighter Economic Future (RAGS, 2007)—and in the National Quadrennial Defense 
Review, the Department of Defense (DoD) Strategic Research and Development (R&D) 
Plan, the Fourth Assessment Report of the Intergovernmental Panel on Climate Change, 
and the Grand Challenges developed by the National Academy of Engineering (see 
Appendix A).  
 
It is clear that success in meeting our 21st century challenges is predicated on a balanced 
federal research and development (R&D) strategy and a strategically focused U.S. 
research enterprise—consisting of universities, industry, and national laboratories—that 
actively engages in open scientific exchanges and provides leadership in the global 
community. Maintaining such a research complex in turn requires the availability of a 
highly skilled science, technology, engineering and mathematics (STEM) workforce.  
 
The U.S. Department of Energy (DOE), as the Nation’s fourth largest federal R&D 
agency, has a leading role in addressing many of these challenges. DOE’s mission (as 
described in Appendix B) spans energy security, nuclear security and nonproliferation, 
environmental cleanup, and scientific discovery and innovation. Integral to DOE’s 
execution of this mission are its 17 national laboratories. These laboratories comprise a 
system, unique in the world, that was created and is supported by the federal government 
to carry out essential national scientific and technical functions that cannot be 
accomplished in a purely academic or commercial environment because of their scale (in 
time, size, or complexity) and/or because of security restrictions. DOE laboratories work 
with industry to apply the outcomes of their research efforts to strengthen overall U.S. 
industrial competitiveness and collaborate with the academic community to conduct 
research and to provide research and learning opportunities for faculty and students to 
further U.S. STEM workforce development.  
 
The national laboratories function as an interdependent system. They act as partners in 
bringing their resources to bear on understanding and solving problems of national 
importance, while simultaneously competing to provide the best S&T to address those 
problems. This competition is at the very heart of the creativity of the national 
laboratories and depends critically upon the concept of peer review. National laboratory 
researchers working in unclassified areas are part of the global S&T community and their 
work is subjected to rigorous peer review, similar to their colleagues at universities and 
other research institutions. Even in classified areas, a strong culture of peer review 
ensures that ideas are challenged critically before implementation. 
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The national laboratory system served the nation exceedingly well in the 20th century. 
The challenges that we face in the 21st century are more complex and interdependent, 
and thus the need for the system to function at the highest possible level is more 
important than ever.  


Historical Perspective 


The national laboratory system grew out of the Manhattan Project during World War II. 
To address a critical national need—winning the race with Nazi Germany to develop the 
atomic bomb—required large teams of talented scientists and engineers, working together 
in a secure environment to pursue the underlying fundamental science, develop the 
technologies, and apply the knowledge to develop these new weapons. Facilities were 
established at several locations, some near leading universities and others in very remote 
areas for reasons of security and public safety. These facilities, which came to be known 
as Federally Funded Research and Development Centers (FFRDCs), were owned by the 
U.S. government; however, they were managed and operated by contractors (typically 
industrial, academic, or nonprofit organizations). This government-owned/contractor-
operated (GOCO) approach was chosen because it provided for maximum flexibility in 
the management of the laboratories and for the recruitment of the nation’s best scientists 
and engineers. 
 
Following the end of World War II, the national laboratories were charged with 
supporting the development of civilian nuclear energy in addition to the design and 
development of nuclear weapons. Accordingly, R&D at the national laboratories centered 
on nuclear energy and related research in the physical and life sciences and engineering, 
the processing of nuclear waste, nonproliferation of nuclear materials worldwide, 
understanding of weapons effects and detection of remote nuclear tests, advancement of 
micromechanical systems and radiation-hardened electronics for diagnostics and weapon 
systems, and environmental cleanup of the nuclear sites. The breadth of activity led to 
many “spinoffs”; for example, the use of computers to track and predict fallout from 
atmospheric nuclear tests provided the basis for today’s global atmospheric circulation 
models (climate models).  
 
As the challenges facing the nation evolved, the system of national laboratories evolved 
as well, always focusing on long-term U.S. government needs with substantial S&T 
content, often with complex security, safety, project management, and other operational 
challenges. In response to the energy crises of the 1970s, the national laboratories were 
charged with conducting fundamental and applied R&D on a variety of energy sources; 
in the 1980s, national laboratory capabilities in biological and environmental research 
and in computing and computational science were leveraged to initiate the Human 
Genome Project. The continuing need for a science-based understanding of complex 
phenomena, and the resulting desire for fundamental knowledge, led to development of 
the broad S&T enterprise and the large-scale experimental and computational tools 
available at the national laboratories today. From the beginning, much of the R&D effort 
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at the national laboratories has fallen at the intersection of traditional fields of science and 
engineering, affording unique opportunities for innovation.  
 
Use of the GOCO approach, with a management and operation (M&O) contract 
establishing the terms of the partnership between the government and a contractor, has 
endured at the national laboratories. However, a contract reform effort initiated in the 
1990s has brought a number of changes to the GOCO model and to laboratories. During 
the past decade, M&O contracts for many national laboratories were opened to 
competition for the first time. Today, all contracts for national laboratories are awarded 
on a competitive basis. 


Practical Applications of National Laboratory R&D Achievements 


Research activities at the national laboratories have resulted in ideas and discoveries with 
far-reaching impacts; overall, work sponsored by DOE and its predecessor agencies at 
national laboratories and universities has led to 87 Nobel Prizes for scientific research. 
The application of research results and the derivative impacts of the technologies needed 
to perform the research have resulted in a number of practical applications; a few 
examples are presented below.  
 
Industry: Energy generation, power transmission, semiconductor manufacturing, and 
biomedicine and drug development 


The national laboratories have been directly involved in developing many energy 
technologies that are in use or near use today. Commercial nuclear power plants were 
developed from prototype reactors designed and constructed by the national laboratories 
in conjunction with companies such as GE and Westinghouse. A National Research 
Council analysis of advances in energy and environmental technologies that were 
developed from 1978 to 2000 by the national laboratories in collaboration with industry 
(e.g., buildings technologies and emissions controls for large utility boilers) concluded 
that the benefits from these programs exceeded $30B in net energy efficiency savings and 
$60B in environmental benefits. An emerging example is the development of advanced 
materials that could replace underground copper transmission lines or power cables, 
which are near their capacity in many densely populated areas. Cables based on these 
high-temperature superconductors, with their greater capacity and lower power losses, 
offer an opportunity to meet continued demand with higher reliability—a crucial element 
of the electric grid of the future. Biomedical scientists use particle physics technologies to 
decipher the structure of proteins; this information is a key to understanding biological 
processes, curing disease, and developing more effective drugs such as Kaletra, one of 
the world’s most frequently prescribed drugs to fight AIDS. The need for ultraclean 
manufacturing for nuclear weapons led to the development of the laminar flow clean 
room, now an essential tool for all of modern semiconductor manufacturing and for many 
other areas, including medicine. 
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High-performance computing 


The end of nuclear weapons testing in the early 1990s led to the science-based Stockpile 
Stewardship Program and the need for vastly improved capabilities for simulating the 
physics and materials processes relevant to weapons performance and aging. The national 
laboratories, in partnership with U.S. industry, generated a million-fold enhancement of 
scientific computation and simulation, dramatically reducing the cost of high-
performance computing (HPC), creating a world-leading U.S. commercial capability, and 
enhancing the ability to simulate real materials at scale. The expanded availability of 
HPC is creating a revolution in the design of sophisticated industrial material parts, such 
as airplane wings and automobile tires, and in the selection of drug targets by the 
pharmaceutical industry. A similarly demanding R&D effort is now required to create 
quantitative predictive models of regional climate under specified scenarios to inform 
policy decisions. 
 
Tools for science 


The need for fundamental breakthroughs in science has driven the development of new 
research tools: large particle accelerators, synchrotron light sources, research reactors and 
spallation neutron sources, X-ray lasers, the first genome sequencing institute, large 
machines for studying magnetically confined plasmas as a pathway to fusion energy, and 
the world’s largest pulsed-power accelerators and lasers for high energy density physics 
and for inertial confinement of plasmas as another pathway to fusion energy. 
 
Particle physicists originally built electron accelerators to explore the fundamental nature 
of matter, and synchrotron radiation was a nuisance energy loss. Over time, synchrotron 
radiation was recognized as a uniquely powerful tool, and now at synchrotron light 
sources around the world, researchers use the ultrapowerful X-ray beams for basic energy 
research, protein structure analysis, pharmaceutical research and drug development, real-
time visualization of chemical reactions and biochemical processes, materials science, 
semiconductor circuit lithography, and historical research and the restoration of works of 
art.  
 
Medicine: Cancer therapy and diagnostic instrumentation 


The nuclear reactor constructed to demonstrate the production of plutonium for the 
Manhattan Project was also used to produce radioisotopes for medical applications, 
launching a long-term program of leveraging national laboratory resources to improve 
human health. Today, major medical centers use accelerator-produced X rays, protons, 
neutrons, or heavy ions for the diagnosis and treatment of disease. DOE physicists and 
engineers built the nation’s first proton accelerator for cancer therapy, now located at the 
Loma Linda University Medical Center, where some 7,000 patients have been treated. 
Particle accelerators and detectors have become ubiquitous in medical imaging; positron 
emission tomography (PET) scans have joined other physics-based medical imaging 
techniques. The scale of DOE’s accelerators supported the cost-effective production of 
superconducting magnets, which in turn enabled the technology for magnetic resonance 
imaging (MRI). Around the world, accelerators have been used to treat an estimated 
30 million patients.  
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Homeland security: Monitoring nuclear nonproliferation 


The national laboratories have developed variety of technologies for responding to 
homeland security issues, from nuclear smuggling to bioterrorism to attacks on the 
electrical grid. A detector developed for basic research in nuclear physics, which takes 
advantage of differences in the antineutrino emissions of plutonium and uranium, is being 
adapted for use in the field for nuclear nonproliferation monitoring.  
 
Defense complex cleanup: Environmental management 


Many first-of-a-kind facilities and technologies have been developed to clean up the 
unique hazards presented by the nuclear weapons production complex. For example, the 
Defense Waste Processing Facility for immobilization of high-level waste (HLW) 
incorporates a range of technologies, from feed preparation to decontamination of the 
canisters containing the HLW glass, that could not have been developed easily by 
commercial vendors unfamiliar with handling such types of waste, particularly at this 
scale. The Waste Isolation Pilot Project has brought together strengths in design, 
technology, risk analysis, waste acceptance process development, and operation to create 
the nation’s first geologic repository that is now routinely accepting waste. 


The National Laboratory System Today 


The DOE laboratory system is unmatched in the world in its breadth, its capacity for 
world-class, large-scale, multidisciplinary R&D, its cutting-edge research facilities, and 
its world-leading computational capabilities. DOE’s 17 national laboratories, while 
diverse in expertise, focus, size, and location, operate as an integrated system that 
provides core research capabilities and competencies (ideas, people, and tools) for 
tackling science-intensive, large-scale, long-term, team-oriented, interdisciplinary 
undertakings of great national importance.  These undertakings typically require large 
facilities and often involve the control of significant hazards or require protection of 
classified information. 
 
The national laboratory complex is an important component of the broader research 
enterprise that also includes universities and industrial research laboratories.  While there 
is overlap, universities generally provide their researchers with the freedom to pursue 
activities driven by their individual curiosity and academic interests, and industrial 
laboratories take scientific discoveries and turn them into valuable products.  
Collaboration and communication between the researchers in each part of the enterprise 
ensure that the strengths of each model are exploited to maximum benefit, such use by 
researchers from universities, industrial laboratories and national labs of the unique user 
facilities hosted at national laboratories.  
 
Functions and characteristics 


The national laboratories conduct a broad range of R&D, primarily for DOE but also for 
other federal agencies and for other sponsors, both public and private. They conceive, 
construct, and operate distinctive scientific facilities that are shared with the international 
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scientific community; these national user facilities, which are available at no cost to 
scientists who plan to publish the results of their experiments in the open literature, were 
used by more than 21,000 researchers in 2007. The national laboratories also transfer the 
knowledge and technology that are the products of their R&D to the private sector and 
actively support the education of the next generation of scientists, engineers, technicians, 
and educators through programs for students and faculty at all academic levels.  
 
Many of the capabilities maintained by the national laboratories are those deemed critical 
by the federal government and to which the federal government desires assured access. 
Other capabilities result from the co-location of resources that together offer otherwise 
unattainable science and from the laboratories’ capacity for assembling and deploying 
multidisciplinary teams to attack complex challenges. (For additional information on the 
distinctive characteristics of the national laboratory system, see Appendix C.) 
 
Through interactions with each other and with academia and industry, the laboratories 
focus their diverse capabilities and competencies on key programs and activities. This 
capacity for integration has resulted in many scientific successes; recent examples 
include multilaboratory efforts to design and build the Spallation Neutron Source, to 
establish and manage the Joint Genome Institute, to launch and administer the 
Atmospheric Radiation Monitoring (ARM) program, and to support the FreedomCAR 
Partnership for cooperative automotive research. 
 
The FreedomCAR Partnership also demonstrates the ability of the national laboratories to 
collaborate with industry. Various mechanisms are available to enhance the nation’s 
economic competitiveness by focusing the unique facilities and capabilities of the 
laboratory system on issues germane to the marketplace. These mechanisms range from 
Cooperative R&D Agreements (CRADAs) and Work for Others (WFO) agreements, 
through which industry can fund research at the national laboratories, to the interactions 
that take place when industry researchers make use of national user facilities and the 
licensing of technologies developed at the laboratories to the private sector. 
 
Universities partner with the national laboratories not only through traditional R&D 
collaborations and academic use of national user facilities, but also through joint 
appointments of scientists to faculty positions and laboratory research posts and through a 
variety of programs designed to provide research and educational opportunities to faculty 
and students at all levels, from undergraduate to postdoctorate.  
 
The national laboratories look to both the academic community and the industrial 
enterprise for insight on the priority of challenges to be addressed and for potentially 
applicable ideas. This insight is gained through scientific collaborations, input on the 
conception and design of scientific user facilities, workshops, and peer review.  
 
Through these collaborations and interactions with the broader research community, both 
domestically and internationally, the national laboratories are engaged across the 
spectrum from fundamental science to technology development and deployment. Such 
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collaborations and integration across multiple laboratories, with academia, and with 
industry are vital in addressing the challenges that we face. 
 
National Laboratory Management Model 


As noted earlier, the GOCO model was originally selected for the national laboratories 
because it afforded the flexibility needed in managing scientific institutions that must be 
able to attract world-class scientific talent and adapt quickly to changing national 
research priorities and advances in S&T. The consistent recognition of the DOE 
laboratories as world-leading research institutions, with records of sustained scientific 
excellence and critical contributions to the nation’s security, has been cited as an 
indication of the success of the GOCO model.  
 
The GOCO approach represents a partnership between the government and the private 
sector: DOE enters into M&O contracts with universities, nonprofit organizations, and 
industrial organizations.1 Contractors are expected to bring the best private-sector 
personnel and research management practices to the national laboratories and to broadly 
engage academia and industry. The effectiveness of the model is maximized when DOE 
specifies the mission and goals (the “what”) and the contractor determines the best means 
to achieve them (the “how”). Contractor performance is evaluated at least annually, and 
most M&O contracts now include “award term” provisions to permit contract extension 
as an incentive for superior performance.  
 
The National Laboratory Directors’ Council (NLDC) 
 
The National Laboratory Directors’ Council (NLDC) is an organization recently formed 
by the Laboratory Directors from each of the seventeen DOE National Laboratories.  The 
NLDC seeks to promote advances in the various DOE missions, increase the 
effectiveness of DOE and the National Laboratories through collaboration and 
coordination on high-level, strategic issues and concerns of broad interest, and provide a 
forum for presenting consensus views on matters that affect the participants effective and 
efficient mission execution.  The NLDC is one mechanism for coordinating the 
interactions across the whole DOE laboratory complex. 
 
A subset of four NLDC members comprise an Executive Committee that organizes and 
coordinates the activities of the NLDC and meets routinely with the Secretary of Energy 
and DOE senior management to identify, discuss and resolve issues on behalf of the 
NLDC.  The four person Executive Committee consists of a Spokesperson, and one 
Director each from an NNSA Laboratory, a Multi-program Laboratory, and a program-
dedicated Laboratory. 
 
The NLDC also has three Working Groups.  The Chief Research Officers (CRO) 
Working Group advises the NLDC on scientific and programmatic issues, serving as a 
forum for communication and coordination of the major activities related to the strategic 
                                                 
1One national laboratory, the National Energy Technology Laboratory, is both government-owned and 
government-operated. 
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direction for the laboratories.  The Chief Operations Officers (COO) Working Group 
advises the NLDC on issues and improvement opportunities related to the management 
and operation of the National Laboratory infrastructure.  The COO evaluates resource 
impacts of administrative and regulatory requirements to facilitate productive and cost-
effective utilization of the DOE laboratory system; promotes practices based upon 
performance-based management; and shares best practices and lessons learned.  The 
Chief Information Officers (CIO) Working Group advises the NLDC on issues related to 
computing and information processing.  They serve as a forum for communication and 
coordination of the major activities in scientific computing and information processing 
throughout the DOE National Laboratories. 
 


The Current Research Landscape  


Over the past several decades, the U.S. R&D enterprise has experienced dramatic 
changes in the way research is performed and supported. In response to competitive 
pressures in the global marketplace, the great industrial laboratories of the 20th century 
have reoriented their research portfolios to emphasize near-term development. (The vast 
majority of the estimated $265.2 billion of R&D performed by U.S. industry in 2007 was 
development.) Basic research is increasingly funded by the federal government and 
performed by universities and national laboratories.  
 
The decline in long-term research in industry has been only partially offset by individual 
investigator research at universities and larger scale mission-related research at national 
laboratories. In addition, research has become increasingly dependent on the large-scale 
facilities developed and operated by the national laboratories for the broader scientific 
community, including the ultrascale computing power available through DOE. 
 
In many respects, the U.S. S&T enterprise today is in a position of unprecedented 
opportunity. The nation’s university research system is the envy of the world. The U.S. 
network of national laboratories is unmatched in its capacity for carrying out sustained 
research on complex, multidisciplinary challenges and for developing and operating 
major research facilities. Effectively utilized and supported, these strategic assets can 
ensure continued U.S. leadership in science and technology.  
 
On the other hand, cracks are beginning to appear in the U.S. R&D enterprise. The 
nation’s dominance in scientific publications is beginning to erode, and investments in 
R&D infrastructure at universities and national laboratories have not kept pace with the 
state of the art. Europe and Japan have become major R&D competitors in all areas, and 
China is investing heavily in R&D. In addition, the U.S. public education system, once 
renowned, is failing to keep pace with the rest of the developed world in STEM 
education. Unaddressed, these developments place at risk the nation’s ability to compete 
effectively in the 21st century. 
 
The globalization of S&T is not a zero-sum game. Indeed, the global increase in R&D 
offers opportunities for the United States as well as the rest of the world; all would gain 
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from the pursuit and sharing of fundamental research results. The question is the extent to 
which the nation will be able to sustain its innovation economy in the face of global R&D 
competition. This will require leadership in basic research across the board, the ability to 
tackle the large-scale interdisciplinary research challenges that underpin technology, and 
access to the best possible research facilities. The United States has these capabilities 
today in its universities and national laboratories. To assure that the U.S. research 
enterprise and particularly the national laboratory system continue to provide value to the 
nation, DOE and its national laboratories should: 
• Focus on addressing inherently governmental, complex, long-term, or high-hazard 


missions that warrant multidisciplinary teams over long periods of time. 
• Conduct R&D of the highest caliber that is peer-reviewed and open, as allowable, to 


help couple the laboratories to each other and to the global S&T community. 
• Develop and operate facilities needed for federal missions, and continue to make 


these unique capabilities available to other researchers. 
• Pursue fundamental knowledge and the technological development that naturally 


follow from the development and application of these capabilities. 
• Strive to remain agile to meet the changing missions and needs of the federal 


government and be responsive to emergent national issues that may be vital or 
otherwise inherently governmental (i.e., acting as an honest broker/objective 
observer). Examples include providing a neutral testing strategy for DHS on protocols 
and first responder devices and conducting independent peer review and “red team” 
reviews for classified programs. 


• Reach out to other organizations to leverage DOE resources in solving national 
problems. Examples include providing R&D support to federal agencies such as 
DHS, DoD, and the intelligence community; working with the State Department and 
the International Atomic Energy Agency on nonproliferation; and supporting civilian 
nuclear power R&D, nuclear waste recycling, and scientific diplomacy. 


• Use unique facilities and capabilities to assist researchers in playing an active role in 
the education of the future STEM workforce. 


 
Supporting the education of the future STEM workforce is a natural and appropriate use 
of the DOE national laboratories. Basic science is a magnet that attracts inquisitive and 
capable students and has a profound influence on the workforce. A small fraction of those 
who complete their doctoral degrees ultimately pursue careers in basic research. Others 
find their way to industry, national defense, information, finance, and other fields that 
require highly developed analytical technical skills, the ability to work in large teams on 
complex projects, and creative thinking to solve unique problems. These skills are all 
common to the working environments at the national laboratories, and the laboratories, 
with more than 12,000 Ph.D. researchers and a collection of distinctive research facilities, 
must continue and expand their supporting role in training the next generation of 
scientists and engineers by providing research opportunities to faculty and students at all 
levels. 
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Path Forward 


The DOE laboratory system represents a vital asset for the basic and applied research that 
can address not only today’s challenges, but also those that may arise in the future. The 
solutions to our hardest problems often lie outside our best contemporary understanding 
and require profoundly new approaches. We can and should look to the capabilities and 
human resources of the national laboratories, especially when coupled with the assets of 
university and industrial partners, for these new approaches.  
 
However, meeting the challenges and capitalizing on the opportunities requires:  
• providing a focus and missions for the national laboratory system that are aligned 


with compelling challenges of national importance, 
• reaffirming and refining the national laboratory management model to ensure agility,  
• making the necessary investments in research, infrastructure, and education to 


maintain U.S. leadership in S&T, and  
• strengthening partnerships and collaborations across the laboratories and with 


external partners. 
 
Providing a focus and missions for the 21st century  


The complex and interlocking problems of national security, energy security, health and 
environmental issues, and economic competitiveness call for a significant and sustained 
R&D effort. In particular, meeting the global energy challenge—broadly defined as 
providing sufficient energy to support higher standards of living for a growing fraction of 
the world’s growing population, without creating intractable conflict over resources or 
irreparable harm to our environment—will require transformational advances in both 
science and technology and continued pursuit of fundamental scientific knowledge.  
 
These advances can be made only through a sustained commitment to large-scale, 
multidisciplinary R&D that leverages the capabilities of the entire S&T enterprise. The 
DOE national laboratories are uniquely positioned to lead the world in the critically 
important “mission science” and “high-risk technology” components of the challenges 
outlined in Appendix A. In fact, much of their current portfolio is focused on delivering 
the substantial advances in the state of the art in energy generation, distribution, and end 
use that will be needed to meet this challenge. However, a comprehensive, long-term 
national energy strategy developed collaboratively by DOE (including the national 
laboratories), Congress, academia, industry, and other stakeholders is critically needed to 
underpin this focus.  Part of this strategy will be development of specific roadmaps to 
attack the challenges in Appendix A, mapping activities to ensure the interrelations and 
dependencies are clear, and supporting the capabilities across our entire research 
enterprise, including at the national laboratories, to pursue these activities. 
 
To accelerate the delivery of solutions to this and other challenges, DOE and Congress 
should clarify the missions of the national laboratories and ensure continuing support for 
the S&T base needed to execute the missions. The focus of the laboratories on mission-
based S&T should be sustained and strengthened as necessary, keeping in mind the 
critical importance of fundamental scientific research in providing the basis for 
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development of new technological approaches and leading to the discovery of new 
concepts. 
 
As part of this strategy, DOE should maintain a strong portfolio of laboratories with 
broad scientific and technological capabilities. Both the national laboratory system and 
each laboratory must have a viable and compelling long-term vision and strategy, 
consistent with the unique characteristics of national laboratories in general, the needs of 
the nation broadly, and the specific strengths of the individual laboratories. The national 
laboratory system should provide the full range of capabilities needed to deliver on long-
term national missions, sustaining both its large multiprogram laboratories with their 
broad R&D portfolios and its single-program laboratories with their intense focus on 
specific research areas. 
 
Improving governance 


The 20th century model for managing and operating the national laboratories needs to be 
revisited in light of today’s science-intensive challenges and new R&D paradigms. 
Sustaining and strengthening the agility and innovation potential of the original GOCO 
approach, while maintaining accountability, is essential to realizing the full potential of 
the laboratories. DOE must provide clear guidance on performance expectations and 
direct actionable performance feedback as an essential part of assuring that contractors’ 
management and operation of the national laboratories result in effective stewardship of 
these essential national assets, the safety and security of those working at the national 
laboratories and the communities in which they reside, and the appropriate protection of 
information and materials. As noted earlier, the laboratories function most efficiently 
when DOE specifies the “what” and the contractors determine the “how.” 
 
In the well-established value system of the national laboratories, it is expected that 
contractors (both managers and employees) must and will subordinate any personal, 
corporate, or financial return concerns to serve the national interest. This essential ethos 
has been long in development, yet it is increasingly fragile as we confront the future. It is 
a commodity that cannot be bought at any price, and losing it could result in a cost that 
we would ultimately regret. National laboratories need to feel accountable for their 
important national roles and for superior performance in delivering results. Each 
institution must be managed with continual improvement in mind, expressed through an 
unwavering focus on becoming more effective, strengthening scientific and engineering 
capability, and providing the best value for the federal research dollar. Current trends 
toward complex GOCO contracts, with large fees and multiple M&O interests, risk 
driving the national laboratory leadership away from serving the national interest 
above all.  
 
DOE should revisit its approach to contracting and performance management and the 
extent of the operational and program oversight that the government imposes, weighing 
the impact of these elements on the laboratories’ ability to attract and retain world-class 
staff and execute their missions with innovation and agility. 
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Maintaining U.S. leadership in science 


Maintaining U.S. leadership in science, which is widely recognized as critical to 
sustaining the nation’s ability to compete in the global innovation economy, will require 
investments in research, infrastructure, and education. As the Administration and the 
Congress grapple with competing national priorities and adjust the federal R&D 
portfolio, it will be important to strike a strategic balance in support for individual 
researchers at universities, construction and operation of scientific user facilities that 
serve the research community as a whole, and large-scale multidisciplinary R&D at the 
national laboratories to address national challenges. The following factors should be 
considered in framing the debate:  
• National challenges must be viewed strategically, since these problems may take 


decades to address, are not really appropriate solely for academic researchers, and are 
by their nature inherently governmental.  


• Given the decline of corporate laboratories conducting long-term fundamental 
research in the physical sciences and engineering, it is incumbent upon the federal 
government to sustain U.S. scientific leadership in these essential fields. 


• As an integral part of the U.S. research enterprise, the national laboratory system 
must be nurtured and used strategically, building on the laboratories’ development 
and operation of world-leading research facilities, their contributions to advancing 
ultrascale computing, and their performance of world-leading research that requires a 
sustained commitment, multidisciplinary teams, and special infrastructure.  


• Sustained investment in core laboratory research facilities, instrumentation, and 
supporting infrastructure, based on performance and peer review, is required to 
ensure continued U.S. leadership in S&T.  


• Independent and authoritative guidance and peer review from government and 
nongovernment entities are integral to the establishing and performing of the research 
agenda. 


 
Another important consideration for sustaining U.S. leadership in S&T is making the 
United States a reliable partner in the international research arena. The scientific 
opportunities provided by basic research bring together hundreds of scientists from every 
corner of the globe to work together on experiments and projects all over the world. In 
particular, both the technical scale and the costs of today’s large projects in particle 
physics (e.g., LHC), nuclear physics, plasma physics (e.g., ITER) and others, put them 
beyond the reach of any single nation’s ability to build or operate. These projects now 
take shape as international endeavors from their inception, and the scientific 
collaborations that they enable take on new significance as beacons for free and open 
exchange among men and women of science of all nations. They offer an inspiring model 
for expanding scientific cooperation.  
 
The national laboratories are tightly connected to the international research enterprise, but 
maintaining their relevance and competencies in this emerging era of globalized science 
and engineering will require more active and intentional international engagement. Along 
with being discoverers and inventors, we will have to become harvesters of science and 
engineering, since in the future we will no longer have the monopoly on the best facilities 
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and universities in the world. Just as major U.S. universities are now locating campuses 
abroad to attract the best and brightest, so must DOE engage more vigorously on the 
global scale. For example, as China makes enormous S&T investments in energy, DOE 
must actively create opportunities for collaboration to ensure that we do not risk 
technological surprise to our economic detriment. These S&T opportunities will require 
more open and agile operational models that enable rather than inhibit our laboratories’ 
global engagement. 
 
Strengthening partnerships and technology transfer 


The national laboratories are extremely effective when they partner with universities and 
industry. As advances in science and engineering come increasingly from the national 
and international university communities, such partnering will be instrumental to 
remaining at the cutting edge. Partnership includes commercialization activities, 
collaborative research, and educational collaborations. Mechanisms that enable national 
laboratories to partner with industry need to be streamlined to incorporate best practices 
from the private sector, and university partnerships need to be expanded across a broad 
spectrum of research and educational initiatives, including workforce development.  
 
International trends point to increasing foreign government investments in targeted S&T 
parks that utilize the strengths of their private and public sectors. DOE has an opportunity 
to utilize its unique system of laboratories in partnership with universities and industry to 
accelerate the translation of mission-driven R&D into solutions with positive impacts on 
both our energy and economic security. This is particularly important for those missions 
that rely on the private sector for implementation, a general characteristic of the energy 
area.  
 
Expanding partnerships with universities, thus enabling more students to experience the 
unique facilities and capabilities within the DOE laboratories, can be an important 
contribution to “filling the pipeline” of future scientists and engineers. This pipeline will 
be important not only for the national laboratories, but also for industries and universities. 
Increased support for internships, fellowships, and programs that open laboratory 
facilities to students and faculty can have significant positive impacts on the development 
of the workforce of the future. 
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Appendix A: 


National Challenges in the 21st Century  


Two pivotal National Academies reports—Making the Nation Safer: The Role of Science 
and Technology in Countering Terrorism (2002) and Rising Above the Gathering Storm: 
Energizing and Employing America for a Brighter Economic Future (RAGS, 2007)—
together with the National Quadrennial Defense Review, the Department of Defense 
Strategic R&D Plan, the Fourth Assessment Report of the Intergovernmental Panel on 
Climate Change, and the Grand Challenges for Engineering identified by the National 
Academy of Engineering delineate the major challenges that we face as a nation in the 
21st century and outline the role that science and technology will play in meeting them. A 
partial listing of 21st century challenges for which transformational research and 
development (R&D) is essential is presented here. 


National Security 


1. Deterrence of, mitigation of, and recovery after a catastrophic nuclear—or other 
weapon of mass destruction—event. 


2. Securing the homeland against terrorist or disruptive technical (cyber, biological, 
directed energy, space, …) or economic attacks.  


3. Nonproliferation, remote radiation sensing and monitoring, and port monitoring, in 
parallel with the global resurgence of nuclear power plant construction.  


4. Defense of American interests against rogue states and asymmetric threats. 


Energy—Environment—Health Security 


1. Energy efficiency, carbon management/sequestration, and emissions monitoring 
technologies. 


2. New sustainable, affordable, low-carbon energy technologies and alternative fuels to 
replace those derived from coal and oil. 


3. Stewardship of the Earth’s climate system—providing a predictive understanding at a 
regional level with quantifiable margins of uncertainty to enlighten strategies for 
mitigation of and adaptation to climate disruptions and to aid in forecasting the 
effects of and recovering from natural disasters.  


4. Sustaining and enhancing the global supply of clean water and food. 
5. Affordable health care for all Americans in view of an aging population and 


increasing probability of pandemics due to global spread of infectious disease. 


Economic Security 


The RAGS report identifies major challenges that the nation faces in the global economic 
competition of the 21st century: the United States is falling farther and farther behind in 
maintaining scientific leadership, innovation, high-tech industries, and a world-leading 
R&D workforce. In addition, the nation’s international trade deficits continue to increase 
as high-tech industry moves abroad. In order to reverse these trends, the United States 
must have: 
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1. A scientifically literate general public and a highly skilled workforce with strengths in 
science, technology, engineering, and mathematics. 


2. A balanced, strategic federal R&D portfolio to sustain the flow of new ideas that fuel 
the economy, provide security, and enhance the quality of life. 


3. A highly attractive setting for higher education so that we can recruit, develop, and 
retain the best graduate students, scientists, and engineers from the United States and 
around the world. 


4. Competitive incentives for on-shore innovation in high-tech industry, such as tax 
credits for R&D, to provide high-paying jobs.  
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Appendix B: 
Mission of the U.S. Department of Energy 


The overarching mission of the U.S. Department of Energy, as described in its 2006 
strategic plan, is “Discovering the solutions to power and secure America’s future” by 
advancing the national, economic, and energy security of the United States; promoting 
scientific and technological innovation in support of that mission; and ensuring the 
environmental cleanup of the national nuclear weapons complex. The Department’s 
strategic goals to achieve the mission are designed to deliver results along five strategic 
themes: 
• Energy security: Assure a supply of reliable, clean, and affordable energy 
• Nuclear security: Maintain the nation’s nuclear deterrent, nonproliferation, and other 


national security programs 
• Scientific discovery and innovation: Strengthen U.S. scientific discovery and 


economic competitiveness and improve quality of life through innovations in science 
and technology 


• Environmental responsibility: Protect the environment by providing a responsible 
resolution to the environmental legacy of nuclear weapons production 


• Management excellence: Enabling the mission through sound management 
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Appendix C: 
The DOE National Laboratories:  


Locations and Distinguishing Characteristics* 
The national laboratories of the U.S. Department of Energy (DOE) are research and 
development (R&D) institutions created and authorized by the Federal government to 
carry out inherently governmental functions involving the well-being and security of our 
nation in ways that cannot be met by the private or public sector. The 17 DOE national 
laboratories listed in the table below comprise a system whose broad function is to: 
• execute long-term missions with substantial scientific, technological, and classified 


content,  
• develop unique scientific capabilities and facilities that are beyond the scope of 


academic and industrial institutions, and  
• develop and sustain scientific and technical capabilities deemed critical by the 


government and to which the government desires assured access.  
 
The laboratories support the execution of the DOE mission and other national needs with 
a broad range of core competencies and capabilities. DOE is vertically organized along 
the strategic themes through which it delivers on its mission of discovering the solutions 
to power and secure America’s future; however, much of the required supporting science 
and technology (S&T) cuts across programmatic boundaries. 
 


DOE Programmatic Offices and National Laboratories 
• Ames National Laboratory 
• Argonne National Laboratory 
• Brookhaven National Laboratory 
• Fermi National Accelerator Laboratory 
• Lawrence Berkeley National Laboratory 
• Oak Ridge National Laboratory 
• Pacific Northwest National Laboratory 
• Princeton Plasma Physics Laboratory 
• Stanford Linear Accelerator Center 


Office of Science 


• Thomas Jefferson National Accelerator Facility 
Office of Nuclear Energy • Idaho National Laboratory 
Office of Fossil Energy • National Energy Technology Laboratory 
Office of Environmental Management • Savannah River National Laboratory 
Office of Energy Efficiency 
and Renewable Energy • National Renewable Energy Laboratory 


• Lawrence Livermore National Laboratory 
• Los Alamos National Laboratory 


National Nuclear Security 
Administration 


• Sandia National Laboratories 


                                                 
*Some of this material is adapted from “Distinctive Characteristics of the U.S. Department of Energy’s 
National Laboratories,” http://science.doe.gov/OLPE/National%20Laboratory%20definition%209-07.pdf 
(accessed September 28, 2008). 
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The locations of the laboratories and their assignment to programmatic offices are shown 
in the figure below. The geographic diversity of the national laboratories facilitates 
collaborations and interactions across the nation’s academic community and with a broad 
spectrum of industrial partners. 
 


 
Locations of the DOE national laboratories 


Distinguishing Characteristics of the DOE National Laboratories 


A DOE national laboratory is distinguished by most, and typically all, of the following 
characteristics: 
• Mission driven. A national laboratory provides sustained support to further one or 


more long-term goals in support of the Department’s mission. Examples include 
stewardship and certification of the Nation’s nuclear weapons stockpile, discovering 
the fundamental nature of matter and energy, helping to prevent the proliferation of 
nuclear material throughout the world, developing breakthrough technologies for 
energy efficiency, strengthening the civilian nuclear energy capability, and 
understanding the science behind environmental management and global climate 
change.  


• Science of scale. Large-scale, long-term programs make up much of the work of a 
national laboratory. U.S. leadership in key fields often requires a coordinated effort of 
substantial magnitude to overcome technical obstacles. For example, the discovery of 
fundamental characteristics of matter typically involves teams of hundreds to 
thousands of researchers and budgets of up to billions of dollars over periods of many 
years. Similarly, in support of a very different national goal, applying nanoscale 
science and technology to efficiently develop sustainable low-carbon fuels requires an 
attack by large groups of researchers over many years.  
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• Multidisciplinary teams. National laboratories routinely assemble and deploy well-
integrated teams that span a broad suite of scientific, engineering, and technical 
disciplines to execute their mission assignments. For example, surveillance and 
assessment of the nuclear stockpile requires the insight and expertise of large 
numbers of physicists, materials scientists, engineers from multiple disciplines, 
computer scientists, and a host of other specialists. Similarly, managing the carbon 
cycle will require an understanding of the earth’s atmosphere and subsurface that can 
only be gained by researchers across the full spectrum of environmental sciences, 
from climate physics to environmental microbiology and biogeochemistry, working 
closely with computational scientists and modelers. Recycling nuclear fuel is another 
complex challenge that calls for multidisciplinary teams of chemists, chemical and 
nuclear engineers, materials scientists, economists, and other experts. 


• Distinctive, powerful research facilities. National laboratories develop, build, and 
operate large-scale scientific research facilities; each laboratory is home to one or 
more national user facilities linked to its core competencies. These facilities support 
the laboratories’ research programs and also provide otherwise unaffordable 
experimental capabilities to the international research community. For example, the 
Spallation Neutron Source is a one-of-a-kind facility that provides the most intense 
pulsed neutron beams in the world for scientific research and industrial development. 
The National Ignition Facility, the world’s largest laser, will deliver more than 
60 times the energy of any previous laser system, enabling the performance of 
experiments with direct application to stockpile stewardship, national security, energy 
research, high energy density science, and astrophysics. The High-Flux Solar Furnace 
concentrates solar radiation, providing flux at concentrations greater than 20,000 suns 
and serving as an ideal tool for testing high-temperature materials, coatings on metals 
and ceramics, and other materials-related applications. The national laboratories also 
operate synchrotrons; neutron scattering facilities; particle accelerators for nuclear 
and high energy physics research; intensively instrumented, large-scale field sites for 
investigating the effects of clouds on atmospheric radiation and other environmental 
effects; comprehensively equipped nanoscience and molecular science centers; and 
many of the world’s most powerful computing facilities. Together, DOE’s 
laboratories provide world-class facilities where more than 30,000 scientists and 
engineers each year perform cutting-edge research. 


• Responsive to technological surprise. The national laboratories comprise capabilities 
that enable the nation to anticipate and respond to technological surprises that could 
come from our global competitors or adversaries and that could have negative 
impacts on our national security, energy security, or competitiveness. They can 
quickly assemble multidisciplinary teams to address national issues, as evidenced in 
the aftermath of the September 11, 2001, attacks on the nation. Their technological 
capabilities inform national intelligence efforts to assess international threats, such as 
proliferation of nuclear weapons or other weapons of mass destruction, and are being 
used to protect critical infrastructure, such as the electric grid.  


• Safe and secure operating environments. The national laboratories can safely and 
securely conduct research involving special operating considerations. As required to 
meet national needs, they operate facilities that enable the performance of hazardous, 
sensitive, or classified research essential to national interests. 
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The presence of most (if not all) of these characteristics distinguishes the DOE national 
laboratories from both industrial laboratories, which mainly pursue applied research 
germane to the business interests of the company, and academic laboratories, which focus 
largely on individual investigator research and are not mission driven. 
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December 3, 2008 
 


HQ EERE EMPLOYEES DETAILED TO OTHER HQ ELEMENTS 
December 2007 to December 2008 


 
 


 
Detailed From 


 


 
Employee 


 
To Position 


 
Detailed To 


Effective and End Dates 
EERE Helen Pelican 


Program Analyst, GS-343-12 
Unclassified Duties  CFO from 11/26/07 to 4/4/08 


EERE Philip Ammirato 
Supervisory Procurement 
Specialist, GS-1101-15 


Unclassified Duties  EM from 12/2/07 to 4/12/08 


EERE Tania Strong 
Admin Support Specialist, 
GS-301-12 


Unclassified Duties  S-1 from 10/20/08 to 2/18/09 


MA Vanzego, Althea 
Information Access Specialist 
GS-301-13 


Unclassified Duties 
 
 


CIO from 11/15/07 to 3/14/08 


SWPA Thomas, Katherine 
Supervisory IT Specialist 
GS-2210-14 
 


Unclassified Duties CIO from 12/03/07 to 3/30/08 


NNSA Cox, Stephen 
IT Specialist 
EN-2210-00 
 


Unclassified Duties CIO from 2/15/08 to 3/20/08 


NNSA Green, Robert 
IT Specialist 
EN-2210-05 


Unclassified Duties CIO from 3/31/08 to 9/30/08 


NNSA Beenick, Ann 
IT Specialist (Applications 
Software) 
GS-2210-14 


Unclassified Duties CIO from 3/31/08 to 7/30/08 
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CIO Manley, Dishecal 
IT Specialist 
GS-2210-14 
 


Unclassified Duties NNSA from 4/13/08 to 8/10/08 


EE Robinson, Ingrid D. 
Program Analyst 
GS-343-13 


Unclassified Duties CIO from 5/26/08 to 1/26/09 


NNSA Jahandari, Linda 
Program Analyst 
GS-343-11 
 


Unclassified Duties CIO from 7/07/08 to 9/27/08 


CIO Bacon, Cuttie W. IV 
Supervisory Management 
Analyst 
GS-343-15 


Unclassified Duties HC from 9/08/08 to 1/05/09 


FE  Carter, Althea L. 
Program Assistant (Office 
Automation) 
GS-344-08 


Unclassified Duties CIO from 10/12/08 to 2/08/09 


CI Anna McFadden 
Legislative Specialist 
GS-301-7 


Unclassified Duties EE from 9/14/08 to 10/24/08 


HHS Tahirah Dumbril-Solomon 
Criminal Investigator 
GS-1811-13 


Unclassified Duties IN from 6/11/07 to 1/05/09 


GS Deborah Bullock 
Program Support Specialist 
GS-950-9 


Unclassified Duties MA from 11/09/08 to 3/09/09 


LM Marilyn Tolbert-Smith 
Program Analyst 
GS-343-14 


Unclassified Duties CIO from 1/21/07 to 7/20/07 


FE Maria Jones 
Program Analyst GS-343-12 


Unclassified Duties CFO for 60 days and MA for 120 days 


FE Anita Bedrosian Unclassified Duties HC for 60 days 
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Program Analyst 
GS-343-12 


FE Stewart Clayton 
General Engineer 
GS-801-15 


Unclassified Duties CFO for 150 days 
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Major Projects with Quick Starts & Jobs Creation 
Office of Clean Coal 


 
 
Summary of Projects and Job Creation 
 
The following table outlines the near-term possibilities for projects that capture and 
sequester carbon from coal-based systems.  The potential jobs associated with these 
activities are listed along with likely construction and operation dates.  Since the funding 
is primarily for construction and associated activities, a rough estimate of 30 job years 
per $1 million dollars expended was used.    
 


COAL/CCS PROJECTS & JOBS CREATION 


PROGRAM/PROJECT


GOV'T 
FUNDING 
($Million)


INDUSTRY 
FUNDING 
($Million)


TOTAL 
FUNDING 
($Million)


AWARD 
DATE CONSTRUCT OPERATE


TOTAL 
JOB 


YEARS


Current CCPI 440 660 1,100 2010 late 2011 2014 33,000
CCPI Plus $1000M for 
Additional Projects 1000 1000 2,000 2010 late 2011 2014 60,000


FutureGen 1,300 1300 2,600 2009 2011 2013 78,000


KEMPER IGCC Demo 295 1600 1,895 12/5/2008 2010 2013 56,850
Current Regional 
Partnership Initiative 700 300 1,000 2008 2010 2012 30,000
RP with additional 7-
10 Projects 2,100 900 3,000 2010 late 2011 2014 90,000


Ramgen 30 30 60 2009 2010 2012 1,800


Total Job Years 
Including Fund 
Infusion 349,650  
 
 
 
Context 
 
Carbon dioxide capture and storage (CCS) is a technology that is indispensable in dealing 
with concerns about energy and climate.  The International Energy Agency (IEA) has 
identified CCS as the most important way to mitigate CO2 emissions in coal-based 
power.  This past summer, the G8 Nations called for advancing CCS internationally, and 
called for 20 major demonstrations by 2020. The U.S. agreed to sponsor at least 10 of 
these, which will all come from DOE’s Clean Coal program.  Most will come from our 
Regional Carbon Sequestration Partnerships; others will come from a Third Round of the 
Clean Coal Power Initiative and from FutureGen.  All of these projects will create many 
high-value domestic jobs, enhance and expand our power generation infrastructure, and 
stimulate economic development, while at the same time advancing overall energy 
security and climate goals. 
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DOE’s clean coal program is accelerating deployment of advanced high-efficiency coal-
generating technologies, including CCS.  A panel of independent international experts 
assembled by the IEA earlier this year found that DOE’s Regional Carbon Sequestration 
Partnerships constitute the world's most ambitious capture and storage program. The 
experts found that it will significantly advance the cause of CCS in the U.S., Canada and 
internationally.  The next few years should yield enormous experience in design, 
construction and operation, and lead toward greater energy and environmental security on 
a global scale. 
 
 
Sequestration Program Projects 
 
The DOE’s Sequestration Program is focused on developing a portfolio of technologies 
with significant potential to reduce GHG emissions.  Several ongoing large-scale 
geologic storage projects would benefit from an infusion of funding.  These include 
several projects that were going to utilize CO2 captured from power plants, but because 
of market and regulatory uncertainty they are in jeopardy of being delayed and/or 
cancelled.  Government funding for their construction either directly in the Sequestration 
Program or through DOE’s Clean Coal Power Initiative would permit them to continue.  
This would permit utilization of CO2 captured from power plants and thus create 
infrastructure needed for CCS technologies.  Much better compression technology and 
additional large-scale storage tests are needed and would benefit from additional funding.  
 
Regional Partnership Program:  To validate that CCS is a viable method of mitigating 
CO2 emissions by storing billions of tons in diverse geologic formations (saline, coal, and 
depleted oil and gas fields) the following must be accomplished:  
 


• Undertake field testing in representative formations across the U.S. and North 
America so that information is available to support wide scale deployment of CCS  


• Through field testing of CCS technologies, support will be granted for the 
regulatory and policy development process for permitting, for public outreach, 
and will help resolve issues related to ownership and liability 


• Development of characterization, site requirements, operations protocols, and 
simulation models that can be implemented in commercial CCS projects  


 
These goals can only be accomplished through the testing of CCS at an adequate scale, 
duration, and geographic and geologic diversity. 
 
DOE currently has seven Regional Carbon Sequestration Partnerships (RCSP) 
conducting field tests across North America to support wide scale deployment of CCS. 
Several of the RCSP projects had planned to utilize anthropogenic sources of CO2 from 
capture facilities that were to be built at fossil-fuel power plants.  However, because of 
economic, market, and regulatory uncertainty, the building of these capture facilities may 
be delayed and/or cancelled.  Funding to support the construction and operation of these 
capture facilities would create jobs, and needed CCS infrastructure, plus permit the 
original storage project to continue and to utilize an anthropogenic source of CO2. 
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In order to ensure that CCS can be deployed across the United States, additional large-
scale tests are required.  An additional 7-10 large volume field projects would result in: 
 


• Geographic diversity – additional states within a regional partnership will gain the 
working knowledge and technology transfer, public outreach, infrastructure 
enhancements, training, and knowledge required for large scale deployments  


• Geologic diversity - additional technical knowledge in different geologic 
formations that can be utilized domestically and internationally 


 
For each funding addition of $300 million, DOE could perform an additional large 
volume field project with the requirement to utilize an anthropogenic source of CO2.  
Additional funding of $2.1 billion would allow for selection of at least 7-10 additional 
large volume field projects and bring in at least an additional $900 million in industry 
cost-sharing for the projects. This would substantially accelerate the potential for broad 
commercial deployment of carbon capture and sequestration technology in the utility 
marketplace following successful demonstration.  An additional 90,000 high-value job 
years would be created. 
 
Ramgen Compression:  Compression costs are a significant portion of costs associated 
with carbon capture and storage.  The Ramgen project has an advanced compression 
technology that can reduce the energy requirement associated with compressing CO2 to 
pipeline and wellhead storage requirements.  With an infusion of $30 million, 
deployment could begin in 2010 and would be ready for use in several RCSP projects and 
other CCS projects.  
 
 
Major Integrated Advanced Coal with CCS Demonstration Projects 
 
The DOE’s Office of Fossil Energy has two major demonstration programs incorporating 
carbon capture and storage on coal-based systems that would accelerate or improve with 
an infusion of funding:  the Clean Coal Power Initiative (CCPI) Round 3 solicitation and 
the FutureGen solicitation.  An example of these types of projects is a planned Integrated 
Gasification Combined Cycle (IGCC) plant slated for Kemper County Mississippi, 
selected under the CCPI Round 2.  The system being developed by Southern Company 
and its partners will add advanced emission controls to make it one of the cleanest, most 
energy-efficient coal power plants built to date.  In addition, carbon capture systems will 
be installed to remove approximately 25 percent of CO2.  The captured CO2 would be 
used off-site for geologic sequestration via enhanced oil recovery.  The IGCC facility 
which will produce roughly 560 megawatts of electricity is scheduled to begin 
construction in early 2010 and operations in late 2013 and will be owned by the 
Mississippi Power Company of Gulfport, Mississippi.  The total project cost including 
the CO2 capture system is $1.92 Billion, total DOE cost-share is $295 Million.   
 
CCPI Round 3:  The objective of the Clean Coal Power Initiative Round 3 (CCPI-3) is 
to demonstrate advanced coal-based systems that capture and sequester, or put to 
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beneficial reuse, carbon dioxide emissions.  DOE issued a Funding Opportunity 
Announcement on August 11, 2008, to solicit projects that demonstrate commercial scale 
operation of carbon capture and storage technology, and applications are due to DOE on 
January 15, 2009.  DOE currently has $440 million in funding available to select projects 
from this solicitation.  At this low funding level, DOE anticipates selecting one or two 
projects at less than 50% funding levels.  These selections will be announced in July 
2009.  Awards are expected to be signed in July 2010.  Selection of one or two projects 
will not allow for demonstration of multiple methods and approaches of carbon dioxide 
capture and sequestration, limiting DOE’s ability to select and evaluate the lowest-cost, 
highest-efficiency methods.  For each funding addition of $350 million, DOE could select 
an additional project at 50% cost share.  Additional funding of $1 billion will allow for 
selection of 3-5 projects at DOE cost share of 30-50%.  Increased Government cost share 
will significantly reduce project risk and increase success rate.  This would accelerate the 
potential for broad commercial deployment of carbon capture and sequestration 
technology in the utility marketplace following successful demonstration.  An additional 
60,000 high-value job years would be created. 
 
FutureGen: The FutureGen program is designed for multiple, commercial-scale 
demonstrations to integrate coal-fueled power plants with carbon capture and 
sequestration.  Approximately $134 million in DOE funding is currently available from 
prior appropriations.  A total of $246 million in future appropriations is needed in order 
to fully fund two demonstration projects through the design and NEPA compliance stage 
of development.  That would provide DOE approximately $380 million, which would 
accelerate projects and decrease the risk of the projects not going forward.   
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Nonproliferation and Counterterrorism  
at the Department of Energy 


The Department of Energy (DOE) is the custodian of a wide range of policy, intelligence, 
and technical capabilities that play a vital role in the USG’s nonproliferation and 
counterterrorism programs.  In addition to the vast, world‐class technical capabilities 
throughout the Department’s national laboratory system, most of these capabilities 
reside in the Department’s Office of Intelligence and Counterintelligence and in several 
organizations within the National Nuclear Security Administration (NNSA). 


 


DOE views counterterrorism and nonproliferation as elements of a continuous threat 
spectrum encompassing nuclear weapons, nuclear energy, proliferation and terrorism.  
Our understanding of the threat is informed by our unique technological capability.  We 
focus on the materials, technologies and expertise needed for Weapons of Mass 
Destruction (WMD), whether they are destined for nation‐state proliferants or terrorist 
groups.   


With regard to terrorist activities, there are three main threat categories we identify in 
decreasing order of likelihood, but increasing order of consequence (i.e., deaths, 
injuries, cleanup costs, etc.).  First, terrorists could acquire radioactive materials and 
build a so‐called dirty bomb (i.e., radioactive dispersal devices or RDDs, which do not 
generate a nuclear yield).  Second, terrorists could acquire special nuclear materials 
(SNM) – plutonium or highly enriched uranium – and build an improvised nuclear device 
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of a few kilotons of nuclear explosive power; or third, terrorists could acquire a 
functioning nuclear weapon from one of the nuclear weapons states (which could 
generate tens to hundreds of kilotons of nuclear yield).  


The Department’s current nonproliferation and counterterrorism programs cover a wide 
range of functions fully integrated within the U.S. Government’s national security and 
homeland security policy communities, and undergirded by work of the intelligence 
community.  Most are intended to prevent WMD proliferation or a terrorist attack, but a 
few also satisfy important national security requirements in a post‐detonation 
environment and also serve to enhance deterrence. 


DOE Nonproliferation and Counterterrorism Capabilities Pre-Detonation Post-Detonation  
Maintain nuclear material information database   
Review nuclear and dual-use trade for export control violations   
Develop security relationships with other countries   
Help other countries strengthen their export control systems   
Facilitate peaceful employment for displaced WMD scientists   
Upgrade storage and transportation security for SNM in other countries   
Prevent production of new SNM   
Eliminate stocks of excess SNM   
Convert HEU-fueled research reactors   
Train other countries’ inspectors in international safeguards   
Provide training to US / foreign export control, customs, and border security 
officials 


  


Provide technical support to IAEA   
Upgrade security for radiological sources   
Dispose of unused radiological sources   
Analyze and help identify WMD proliferation networks    
Develop new detection technologies, techniques and tools    
Install radiation detection monitors at strategic border crossings   
Provide real-time technical assistance to USG interdiction efforts   
Improve emergency response capabilities in foreign countries   
Develop / provide capabilities to monitor / verify arms control agreements   
Search for, locate, dismantle and appropriately dispose of WMD   
Deploy processes to recover from nuclear and radiological terrorism    
Conduct forensic analyses   
Provide new technologies, tools and techniques to emergency response 
authorities  


  


 


The Treaty on the Non‐Proliferation of Nuclear Weapons (or simply the Nonproliferation 
Treaty or NPT) is the cornerstone of the nonproliferation regime, and is complemented 
by a dense thicket of associated treaties, agreements, laws, regulations, operating 
procedures, and common practices covering export controls, nuclear tests, and nuclear 
security and safety, among other issues.  The International Atomic Energy Agency 
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(IAEA), the United Nations organization charged with administering many of these 
agreements, promotes and facilitates peaceful nuclear uses while applying safeguards 
on nuclear facilities and materials in non‐nuclear weapon states.  The United States has 
always been a major supporter of the IAEA’s safeguards activities because they are the 
principal mechanism for preventing and detecting diversion of civil nuclear materials to 
nuclear weapons programs.  In addition, the Department provides the IAEA with 
safeguards technologies, personnel, and funding.  


The Atomic Energy Act of 1946 (amended in 1954) imposes specific legal requirements 
on the DOE and the Secretary, primarily in the area of civilian nuclear trade.  Since the 
passage of the Atomic Energy Act and the NPT, the Department of Energy (and its 
predecessors) played an ever‐larger role in the international arena, particularly in the 
areas of strengthening physical security for U.S. origin nuclear materials exported to 
other countries and international safeguards, as well as improving foreign countries’ 
export control functions. 


The nuclear proliferation problem began to change with the breakup of the Soviet Union 
in the early 1990s, which spawned widespread fears of “loose nukes,” reduced security 
of fissile materials, especially at bulk handling facilities, and a brain drain of weapons 
scientists to other countries.  The emergence of nuclear smuggling and proliferation 
networks, coupled with the advent of violent terrorist movements with global reach—
evidenced by Al Qaeda’s attack on the United States on September 11, 2001, raised the 
specter of WMD terrorism that could not be deterred or otherwise managed by 
traditional nonproliferation mechanisms.  While the United States maintains a focus on 
preventing the proliferation of nuclear weapons to new states, U.S. government 
programs are increasingly focused on actively countering proliferation through such 
activities as interdiction and WMD terrorism by non‐state actors.   


The threat reduction programs aimed at securing nuclear materials, technology and 
expertise in the former Soviet republics, including Russia, intensified after a succession 
of weak central governments in Moscow in the late 1990s.  The combined effects of a 
sharply deteriorating Russian economy and weakened central authority led to a 
worsening security situation for the country’s nuclear materials, technologies and 
scientific expertise.  Since then, DOE/NNSA has spent roughly $2 billion on upgrading 
security at hundreds of facilities and buildings in Russia and other former Soviet 
republics.  This was not an act of charity on the part of the U.S., but rather a cost‐
effective investment in U.S. national security deemed both urgent and critical by 
bipartisan supporters in both the Legislative and Executive branches of government for 
approximately a decade now.  The current threat of non‐state nuclear terrorism adds 
increased emphasis to the importance of this program, as we seek to ensure that these 
materials never leave the strengthened security of state control. 


Now that the Russian economy seems to have stabilized and much of the originally 
planned nonproliferation work scope there is nearing completion, our programs are 
pivoting to meet the evolving threat that we face.  The nonproliferation task in Russia is 
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turning to efforts to create a sustainable security culture in Russia. Moreover, we are 
building up our “second line of defense” programs that detect and deter illicit nuclear 
traffic.  These back up our material security work in Russia elsewhere, and enable us to 
meet emerging threats from nations such as North Korea.  We are also putting greater 
emphasis on the threat posed by civil nuclear and radiological material, and have 
therefore stepped up efforts to convert reactors from highly enriched uranium to low 
enriched uranium and to return and dispose of fresh and spent fuel.  We have also 
stepped up efforts to secure radiological sources both in the United States and abroad, 
having secured over 9 million curies of material.  In sum, we work with over 100 
countries to detect, secure, and dispose of dangerous nuclear material. 


Knowledge of the location and status of nuclear material worldwide is essential for an 
effective strategy to prevent illicit acquisition of such materials by terrorists, non‐state 
actors or rogue nation‐states.  To address this issue, the Nuclear Materials 
Information Program (NMIP) was established by Presidential Directive on August 28, 
2006, as a national‐level program to organize, consolidate, and assess information 
concerning worldwide nuclear materials holdings and security status.  While the 
Department of Energy has overall program management responsibility, many other 
agencies also contribute to and participate in the program.  Additionally, a key 
component of the NMIP strategy is engagement with international partners on the 
importance of improving our collective understanding of the characteristics, security 
status and location of nuclear materials worldwide.  NMIP will improve our 
understanding of gaps in materials information and establish a process to reconcile 
materials data to ensure that properly vetted nuclear materials information is 
available to all appropriate Federal departments and agencies to support their 
nonproliferation, counter‐proliferation, and counterterrorism efforts. 


Should all our efforts fail and a terrorist group succeeds in detonating a nuclear weapon 
or a dirty bomb, we would bring other capabilities to bear on mitigating the attack.  
Attribution is the fusion of intelligence, law enforcement, and technical data to 
characterize and identify the source of a nuclear warhead or weapons usable nuclear 
material either before or after an attack.  Attribution is a key component of an overall 
strategy to deter nuclear terrorism, because states are less likely to provide nuclear 
weapons to terrorists if they know that we will retaliate under certain conditions (e.g., a 
witting transfer from a state sponsor to terrorists).  Moreover, post‐attack attribution 
would provide critical information to law enforcement agencies and possibly help 
prevent follow‐on attacks.   


Nuclear forensics is the technical analysis of a nuclear device or its materials 
(presumably interdicted prior to detonation), or the debris and signals resulting from a 
detonation.  The elements of a nuclear forensics capability involve (1) collection of 
technical forensics data from the device or event, (2) lab analysis and reporting, 
including comparisons of collected data with a materials database, and (3) 
interpretation and evaluation coupled with appropriate technical peer review.  
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Nuclear forensics following a nuclear attack would include discovering key information 
about the detonation, such as its yield, the design and sophistication of the warhead, 
and therefore about the origin of its fissile materials, and ultimately, who was behind 
the attack.  This type of work would be an interagency effort in which DOE/NNSA plays a 
key role, because with one exception, all the capabilities the nation draws upon for 
technical nuclear forensics reside at DOE’s national laboratories.  To date, forensics 
capabilities relating to such areas as nuclear weapons device modeling, nuclear 
materials production, radiochemistry and associated specialized facilities, advanced 
computations and simulations, and the physics and chemistry of fissile materials, have 
been sustained in large part by making use of capabilities resident in NNSA’s nuclear 
weapons program.     


Key to the overall national strategy to prevent, deter or counter nuclear proliferation or 
nuclear terrorism is the ability to rapidly and reliably detect, characterize and identify 
nuclear weapons, weapons‐usable nuclear materials , and radiological sources, either 
before or after an attack.  The Office of Emergency Operations in NNSA serves as the 
Secretary’s primary contact for nuclear and radiological emergency management and 
response activities.  These emergency response capabilities reside in a variety of teams, 
which search for, locate, render safe, dismantle and dispose of a nuclear or radiological 
device.  There are five main assets, all of which are designed for rapid response.  The 
Radiological Assistance Program (RAP) is usually the first NNSA responder for assessing 
an emergency situation and determining what further steps should be taken to 
minimize the hazards of a radiological emergency.  The Aerial Measuring System (AMS) 
detects, measures, and tracks radioactive material at the location of an incident to 
determine radiological contamination levels.  The National Atmospheric Release 
Advisory Capability (NARAC) develops predictive plume plots generated by sophisticated 
computer models.  The Federal Radiological Monitoring and Assessment Center 
(FRMAC) coordinates Federal radiological monitoring and assessment activities with 
those of state and local agencies.  Finally, the Radiation Emergency Assistance 
Center/Training Site (REAC/TS) provides treatment and medical consultation for injuries 
resulting from radiation exposure and contamination.  Each of these assets handles 
certain aspects of the radiological emergency and together provides a comprehensive, 
integrated response. 


Despite these capabilities, we cannot expect that deterrence will always work.  Indeed, 
the willingness of organizations such as Al Qaeda to sacrifice its members to achieve 
political objectives suggests that previous concepts of deterrence based on retaliation 
may well not apply.  We therefore need to strengthen our capability to interrupt a 
terrorist attack in the making.  This includes both technical means to identify a nuclear 
weapon, nuclear or radioactive materials, or other key components, and close 
monitoring of intelligence collected against terrorist organizations interested in 
conducting nuclear or radiological attacks.  A robust nuclear and radioactive material 
detection system not only protects the country directly, it may also convince attackers 
that any attempt of this sort is likely to fail.  
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With regard to long‐term development of advanced technology for detecting nuclear 
materials, DOE draws on the science base established in multifaceted research and 
development (R&D) programs, particularly in NNSA’s Office of Defense Nuclear 
Nonproliferation.  Active efforts are underway in such areas as advanced radiation 
sensors, identification and detection of alternative signatures for special nuclear 
materials, and advanced radiation detection materials development.  These R&D 
activities are focused on enabling detection and identification of shielded highly 
enriched uranium, standoff detection of special nuclear material, and higher confidence 
in special nuclear material threat identification.  Some of these projects are considered 
“high‐risk” technology development efforts.  While we continue to develop 
conventional methods of radiation detection – that is, detection of neutrons and gamma 
rays from nuclear materials – we are also investing in non‐conventional and alternative 
concepts – for example, muon detection – to ensure that we cover areas that have 
typically been out of the mainstream.  As inventive and ambitious as some of these 
efforts are, it’s worth remembering that all detection capabilities are nevertheless 
constrained by the laws of physics. 


NNSA (and its predecessors) have accumulated over 60 years of experience in 
responding to nuclear and radiological accidents and incidents.  NNSA provides technical 
support to the Departments of Homeland Security, Justice, State, and Defense for 
nuclear terrorism events and domestic nuclear weapon accidents and incidents.  In this 
vein, NNSA’s nuclear and radiological response teams not only respond to and mitigate 
nuclear and radiological incidents around the world; they also provide training for 
foreign counterparts. 


Nearly all the technical capabilities needed to fulfill these many nonproliferation and 
counterterrorism tasks would not be possible without the Department’s national 
laboratory complex, which is a legacy of Cold War requirements, but is too big, too old, 
and too costly to maintain unchanged.  Today, that complex is at a crossroads and faces 
a set of challenges not seen since its inception in the 1940s.  The moratorium on 
underground nuclear testing and the suspension of new warhead development and 
weapons production in the early 1990s brought major technical and cultural changes to 
our laboratories and production plants.  The overhead costs required to maintain and 
secure the deteriorating physical infrastructure continue to rise, even as the Cold War 
era requirements that gave rise to the complex in the first place continue to decline and 
change in unexpected directions.  We are therefore in the process of transforming the 
lab complex into a more affordable 21st Century enterprise, which will be both at the 
forefront of emerging scientific and technological capabilities, and will be responsive to 
new and emerging national security requirements.  


The scientific and technical skill sets associated with developing and maintaining a 
nuclear weapons program have provided essential and irreplaceable capabilities to our 
work in nonproliferation and counterterrorism.  The Department must retain and 
exercise the fundamental capabilities to design, certify, manufacture components, 
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assemble/disassemble, conduct surveillance, and transport nuclear warheads, even as it 
sustains the scientific and engineering base that is the foundation of our Nation’s 
nuclear deterrent.  Irrespective of how one feels about the size of the U.S. nuclear 
deterrent, the irreducible fact is that we have one now and we will continue to need 
one for the foreseeable future.  Most importantly, the people who work on that 
deterrent are the very same people that lend their skills to many other areas that are 
vitally important to the United States – nonproliferation, counterterrorism, nuclear 
forensics, and a host of other technical capabilities that require special expertise.   


The next Administration will face a number of challenges and will be presented with a 
number of opportunities.  In order to combat the very real threat posed by nations or 
terrorist groups, we recommend that the next Administration support the current 
nonproliferation and counterterrorism strategy by continuing to support DOE’s and 
NNSA’s comprehensive set of programs, as they provide a vital underpinning for the 
USG’s nonproliferation and counterterrorism efforts.  DOE and NNSA, along with the 
national laboratory system, provide invaluable expertise in policy, intelligence, and 
technical capabilities.  The next Administration should continue to focus on securing, 
detecting and eliminating dangerous material, as this is the critical first step in 
mitigating the threat of WMD and terrorism. 


 








November 2008 Energy.gov Statistics 
 
There were a total of 2,967,000 page views for this month. 
 


Most Popular Directories 
  Directory Page 


Views 
1 News 856k 


2 Contact Us 442k 


3 Energy Sources 138k 


4 About Us 59k 


5 Organization 45k 


 
 
Most Frequent Domains 


  Domain Page 
Views 


1 Unresolved 1,479k 


2 Network (.net) 632k 


3 Commercial (.com) 492k 


4 United States Education 83k 


5 United States Government 60k 


6 United States 19k 
 
Note: Unresolved” is most likely DOE domain; server does not register domains coming from inside on 
the DOE Network and most employees browsers are set to energy.gov as the default home page. 
 
 


Most Popular Keywords 
  Keyword Visits 


1 Department of Energy 21,600 
    


2 DOE 20,900 


 3 US Department of Energy 6,500 


4 Energy 5,700 


5 Energy Saving Tips 3,100 


 
 








October 2008 Energy.gov Statistics 
 
There were a total of 3,527,000 page views for this month. 
 


Most Popular Directories 
  Directory Page 


Views 
1 News 1,046k 


2 Contact Us 490k 


3 Energy Sources 144k 


4 About Us 59k 


5 Energy Efficiency 57k 


 
 
Most Frequent Domains 


  Domain Page 
Views 


1 Unresolved 1,829k 


2 Network (.net) 689k 


3 Commercial (.com) 535k 


4 United States Education 114k 


5 United States Government 85k 


6 United States Military 36k 
 
Note: Unresolved” is most likely DOE domain; server does not register domains coming from inside on 
the DOE Network and most employees browsers are set to energy.gov as the default home page. 
 
 


Most Popular Keywords 
  Keyword Visits 


1 DOE 24,700 
    


2 Department of Energy 21,600 


 3 Energy 6,800 


4 US Department of Energy 6,700 


5 Energy Sources 2,600 


 
 








Office of Administration (MA-40) 
Office of Management 


Background Information December 8, 2008 
 
 


Key Activities to Support the Mission:  The Office of Administration provides a safe, 
healthy and environmentally responsible workplace for Headquarters employees at seven 
buildings throughout the Washington, DC-metropolitan area. This customer-oriented 
organization’s services include HQ Emergency Response, support to the Office of the 
Secretary, HQ health and safety, special events support, foreign and domestic travel 
support, the Exchange Visitor Program, facilities and building operations, HQ executive 
fleet, mail, printing, photography, copiers, cafeterias, personal property management, and 
supplies. 
Items of Significant Impact as of January 2009: 
 
Headquarters Energy Saving Performance Contract (ESPC) – A reprogramming 
effort is currently underway to provide the funding required to commence an ESPC 
deliverable (with a private-sector energy services company) to provide lighting, chiller, 
steam and water conservation upgrades to the Forrestal and Germantown buildings. The 
upgrades will significantly support DOE’s progress in meeting conservation, renewable 
and water goals as mandated in Executive Order 13423.  In addition, the assets projected 
for installation under the ESPC will further our efforts to make the Forrestal Building a 
“model facility” for government buildings, and will serve to complement our recent 
accomplishments such as installation of the rooftop solar array, the designation as an 
Energy Star building and our leveraging of Alternatively Fueled Vehicles for the majority 
of the HQ fleet. 
 
Designated Official for Headquarters Emergencies – A Secretarial delegation 
currently supports that the Director, Office of Administration shall serve as the incident 
commander/decision maker in emergencies impacting any of the Headquarters buildings.  
Potential responses to natural, technological or terrorist-type hazards are evacuations, 
shelter-in-place, relocations, employee release and/or recommendation to the Secretary to 
initiate Continuity of Operations (COOP). It is recommended that this delegation be 
renewed. 
 
Press Room – Construction drawing design efforts are underway to design/build a new 
DOE press room on the ground floor of Forrestal; it will be a multifunctional room that 
can be used to support major Departmental press events or Secretarial video-conferences 
with field sites.  Projected completion is Fall 2009. 
 
Forrestal Cafeterias – Proposals are being sought thru GSA to upgrade the quality and 
selection of foods for our employees and visitors with a new service provider; projected 
completion is Spring 2009. 
 
Space Management – Expanded staffing at Forrestal will require the use of external 
space to house certain program staff, including the Office of Intelligence and Loan 







Guarantee Program; efforts are currently underway to relocate portions of Intelligence to 
Tysons Corner, VA.  In addition, we are continuing to work with all program offices to 
meet their space requirement projections and to assist programs in more effectively 
utilizing the space holdings that they currently have. 
 
Forrestal Sprinkler Project – This 5-year GSA funded project will conclude in May 
2010, and only the 4th, 5th and 6th floors of the Forrestal North Building remain to be 
renovated. This project entails asbestos abatement and the installation of new office 
ceilings, lighting panels, air diffusers, alarms, and fire sprinkler systems.  While specific 
office blocks are being renovated, employees are temporarily housed in GSA-leased 
space at 950 L’Enfant Plaza. 
 
Brian Costlow (6-5710) 
12-8-08 








Major Organizational Changes to DOE since December 2000 
 


• Merger of Office of Management and Administration and the Office of the Chief 
Financial Officer to create the Office of Management, Budget and Evaluation. 
(July 2001) 


 
• Merger of the Office of International Affairs and the Office of Policy to create the 


Office of Policy and International Affairs. (July 2001) 
 
• Major reorganization of the National Nuclear Security Administration (NNSA), 


including elimination of three Operations Offices (Oakland, Las Vegas, and 
Albuquerque); site offices that oversee contractor operations to report to HQ; 
Nevada office reduced in scope to manage only the Nevada Test Site; and 
Albuquerque Office becomes the NNSA Service Center providing procurement, 
human resources and other support services to site offices. (December 2002) 


 
• Creation of Office of Legacy Management. (February 2003) 
 
• Merger of the Office of Security and Office of Independent Oversight and 


Performance Assurance to create the Office of Security and Safety Performance 
Assurance. (December 2003) 


 
• Merger of Office of Electric Transmission and Distribution and the Office of 


Energy Assurance to create the Office of Electricity Delivery and Energy 
Reliability. (June 2005) 


 
• Office of Management, Budget and Evaluation split into three different offices:  


Office of the Chief Financial Officer, Office of Management and Office of 
Human Capital Management.  (August 2005) 


 
• Merger of the Office of Intelligence and the Office of Counterintelligence. (March 


2006) 
 
• Office of Nuclear Energy reestablished as assistant secretary level. (April 2006) 
 
• Under Secretary of Science office created. (May 2006) 
 
• Secretary of Energy Advisory Board expired. (May 2006) 
 
• Merger of Office of Environment, Safety and Health (EH) and Office of Security 


and Safety Performance Assurance to create Office of Health, Safety and 
Security.  The National Environmental Policy Act (NEPA) function of EH is 
moved to the Office of General Counsel. (August 2006) 


 
• Merger of NNSA Office of Defense Nuclear Counterintelligence into Office of 


Intelligence and Counterintelligence. (October 2006) 








PMAs’ Energy Conservation Proposal for 
Economic Stimulus  


 
Three Power Marketing Administrations (PMAs), Southwestern Power Administration 
(SWPA), Southeastern Power Administration (SEPA), and Western Area Power 
Administration (WAPA), are excited about the opportunity to help address some of the 
energy related issues we all face today.  The PMAs are strategically positioned to provide 
credible assistance to the in-coming administration’s efforts to stimulate the economy.  
Following is a summary of a proposed plan of action.   
 
The three above mentioned PMAs propose to develop and implement a program with 
non-reimbursable funding to stimulate the local economies through our ties with our 
power customers.  The program will focus on the implementation of energy efficiency, 
conservation, and demand-side management programs.  
 
More specifically, this program involves the identification of energy measures that our 
customers and their end-users can implement to save energy, reduce environmental 
impacts, and create jobs.  This program can be implemented quickly by using and 
expanding the programs already in place at many of our utilities.  In this manner, minimal 
Federal resources will be required and non-reimbursable funds can be applied directly to 
the customer programs.  Programs such as energy audits, ground source heat pump 
installation, energy star rated appliance rebate programs, weatherization programs, light 
bulb replacement programs, and other energy efficiency programs will be included.  The 
customer programs will be provided funds through a credit on their invoices for Federal 
power based on their ability to verify and document how the funds will be spent and the 
expected energy savings. 
 
Steps: 


1. The Treasury provides funding to each of the PMAs 
2. The PMAs develop criteria on how to implement the program 
3. The PMAs develop criteria on how utilities can participate  
4. The PMAs develop criteria for program monitoring and evaluation 
5. The PMAs release a RFP to solicit utility action and funding plans 
6. The PMAs evaluate utility submitted plans 
7. The PMAs select approved plans and award dollar amounts to selected utilities 
8. Implement the bill crediting program based on actual expenditures.   


 







Timeline: 
Step #1:  Dependent on Government approval of this proposal 
Step #2:  To be completed 60 days after funding is received by the PMAs 
Step #3:  To be completed 60 days after funding is received by the PMAs 
Step #4:  To be completed 60 days after funding is received by the PMAs 
Step #5:  To be completed 30 days after steps 3, 4, & 5 are completed 
Step #6:  To be completed 60 days after closing date for submission of utility plans 
Step #7:  To be completed 30 days after step #6 is completed 
Step #8:  To be implemented with each utility upon project initiation, and on a monthly 
basis throughout each utility’s service territory.    
 
 
Estimated Annual Cost:        $139 Million 
 
PMA expenses, including program management, education,  
Training and program auditing     3% 
 
Program costs, including participating utilities’ program   97% 
management costs   
   
 
Estimated people employed for each year program is funded at this level = 3,700 
          
       
 








Transition Team Question #1 
Q: Does FE have a Policy Group for SPR that interfaces with policy decision at 
DOI’s BLM and on issues regarding OCS matters or with MMS? 


o Deliverable: Confirm whether FE does in fact have such a policy 
office for SPR. 


 
A: SPR Policy Group 
 
No, the Office of Fossil Energy does not have a centralized policy office; however, the 
Office of Petroleum Reserves does have a policy group that is responsible for assessing 
SPR-related issues and establishing FE positions on SPR program policy issues.  The 
SPR’s policy group plans and executes studies to advise senior DOE managers on critical 
policy matters such as the appropriate SPR size, drawdown rates, use policies, and oil 
market vulnerabilities.  The SPR policy office is also responsible for conducting 
assessments of potential market impacts resulting from DOE crude oil acquisition.   
 
The Petroleum Reserve’s SPR policy group and Office of Operations and Readiness 
maintain a working relationship with the Department of the Interior/Mineral’s 
Management Service.  This relationship allows both Departments to collaboratively 
execute Administration policy initiatives associated with SPR fill and the Royalty-in-
Kind Exchange Program.   
 








Transition Team Question #10 
 
Q: Are there independent agencies that review FE programs? 


o Deliverable: Provide copies of the reports of these independent reviews as 
well as the audits from the GAO in the FE program areas of Coal, Oil and 
Gas, and SPR. 


 
A: Independent Agency Reviews 
 
Fossil Energy has been responsible for responding and preparing corrective actions for four (4) 
audits performed by the Office of Inspector General and Government Accountability Office over 
the past five (5) years.  With an exception to audit 1080, that was issued in September of 2008, 
FE management has prepared and implemented timely corrective actions to address all findings 
and recommendations included in those reports.  FE has certified closure of the 
recommendations to CFO, and the IG has agreed that our actions were sufficient to meet the 
intent of their recommendations. In regards to GAO-08-1080, this report was issued in the last 
quarter of 2008, and contains one recommendation that the Coal program is currently developing 
a corrective action plan, that we will report on at the end of first quarter in 2009. 
 
FE Audits 
 
Status of IG and GAO Audits of Fossil Energy (FE) Programs - Table Lists Audits Where Fossil 
Energy Responsible as the Primary or Secondary Action Activity (PAA or SAA), as of 
September 30, 2008 – Attachment 1 
 
Status of IG and GAO Audits Relating to the Strategic Petroleum Reserve and Northeast Home 
Heating Oil Reserve, as of September 30, 2008 – Attachment 2 
 
Management of Fossil Energy Cooperative Agreements, 2005, Audit Report #IG-0692 – 
Attachment 3 
 
Oil & Gas 
Both the Government Accountability Office and the National Research Council make 
assessments of the Oil and Natural Gas programs, including: 
 
The National Research Council (NRC) is charged by the Energy Policy Act of 2005 to conduct a 
study of the progress made by the methane hydrate research program and to make 
recommendations for future methane hydrate research and development needs. The report is 
expected by September 2009.  A similar assessment was made by the NRC in 2004: Charting the 
Future of Methane Hydrate Research in the United States (2004) – Attachment 4 


 
Prospective Evaluation of Applied Energy Research and Development at DOE (Phase Two), 
2007, includes the “Report of the Panel on DOE’s Natural Gas Exploration and Production R&D 
Program” – Attachment 5 


 
 







The Government Accountability Office (GAO) produced a Letter report to Senator Byron 
Dorgan, November 2007 on “Department of Energy: Oil and Natural Gas Research and 
Development Activities” – Attachment 6 


 
Phase II of this assessment is underway.  The report should be delivered to Congress in 
December 2008. 
 
Coal 
FE’s Coal Program is routinely audited and reviewed by our own Inspector General and by the 
GAO.  Two recent GAO audits, one completed and one ongoing, are worthy of mention here.  
Under the first completed audit GAO’s purpose was to examine (1) key economic, legal, 
regulatory, and technological barriers impeding commercial-scale deployment of Carbon Capture 
and Sequestration (CCS) technology and (2) actions the DOE, EPA, and other agencies are 
taking to overcome barriers to commercial-scale deployment of CCS technology.  This audit 
began in the November 2007 timeframe and culminated with a published GAO Report in 
September of 2008.  The GAO Report is titled "CLIMATE CHANGE: Federal Actions Will 
Greatly Affect the Viability of Carbon Capture and Storage as a Key Mitigation Option."  – 
Attachment 7 
 
The second, in progress audit, is being conducted at the request of the House Science & 
Technology Committee.  Here the GAO is reviewing DOE's decision to restructure the 
FutureGen program (GAO FutureGen assigned audit #360971).  GAO conducted its entrance 
meeting for this audit with DOE in July of 2008 and has tentatively scheduled an exit conference 
in the December 2008 timeframe.  Lines of inquiry have included: cost estimates and related 
analyses for the original and restructured FutureGen programs; analyses of cost increases on the 
original FutureGen project; strategic planning documents for original and restructured (including 
DOE's cooperative agreement with the FutureGen Industrial Alliance), documentation relating to 
the restructuring decision; and relationships among FutureGen and other Fossil Energy 
programs.  It is important to note that as this is an ongoing audit, specific details associated with 
its findings and recommendations will not be available until such time as GAO publishes its final 
report.    
 
SPR 
The GAO released a report in August of 2006 titled “Strategic Petroleum Reserve - Available 
Oil Can Provide Significant Benefits, but Many Factors Should Influence Future Decisions 
about Fill, Use, and Expansion” – Attachment 8 
 
The DOE Office of the Inspector General completed an Inspection Report titled, “Review of 
Security at the Strategic Petroleum Reserve” in June of 2005. – Attachment 9  
 
 
 
 








Transition Team Question #11 
 
Q: Have there been studies on the personnel functions regarding federal functions 
(A-76)? 


o Deliverable: Provide the results of case studies completed on Fossil 
Energy federal functions with respect to A-76. 


 
A: Results of A-76 Case Studies 
 


Fiscal 
Year 
Study 


Initiated 


Organization/Function Results 
 


   
Fossil Energy - HQ 
     Information Technology  
     Logistics 
National Energy Technology Center 
     Information Technology 
     Financial Services  
     Logistics 
 
Albany Research Center 
     Information Technology 
     Logistics 


2002   
 
 
 
 


Strategic Petroleum Reserves 
      Information Technology 
      Financial Services 
      Logistics 
      Paralegal Support 
      Human Resources 


These functions were selected for 
study as part of larger A-76 
Department-wide studies.   


A-76 studies resulted in the 
selection of the Government Bid 


functions retained by existing 
Federal entities. (Most Efficient 


Organization). 
 
 


2003 


Albany Research Center 
      Entire Site - Excluding Logistic 
            


Study was completed with 
Government's MEO bid winning 


the competition.  Prior to 
announcement of winning bid 
selection, Congressional action 


cancelled this study.  
 


 
 
 
 
 
 
 
 








Transition Team Question #12 
 


Q: Regarding RPSEA, can you provide the contact person at the industry consortium 
and at DOE HQ and at NETL? Does the Section 999 program have the flexibility to 
redistribute the funding percentages?  


o Deliverable: Provide answer as to contact personnel on RPSEA, and 
whether such funding flexibility exists under the Sec 999 program. 


 
A: RPSEA Contacts & Sec 999 Funding Flexibility 
 


CONTACT PERSONS: 
 C. Michael Ming, President, RPSEA 
 281-313-9555 
 mming@rpsea.org  
  
 John Duda, Director, Strategic Center for Natural Gas and Oil, NETL 
 304-285-4217 
 John.Duda@netl.doe.gov  
 
 Elena Melchert, Program Manager, Oil & Gas Production, DOE HQ 
 202-586-5095 
 Elena.Melchert@hq.doe.gov  
 
 FUNDING FLEXIBILITY:  None. 
 The funding percentages are directed by statute in EPAct, Title IX, Subtitle J. 
  
 Section 999H(d) lists percentage distribution among the four program elements. 


 
“(d) Allocation.--Amounts obligated from the Fund under subsection (a)(1) in 
each fiscal year shall be allocated as follows: 
(1) 35 percent shall be for activities under section 999A(b)(1). 
(2) 32.5 percent shall be for activities under section 999A(b)(2). 
(3) 7.5 percent shall be for activities under section 999A(b)(3).” 


  
 Section 999B(j) lists the percentage that can be used by NETL for program 


review and oversight. 
 
“(j) Program Review and Oversight.--The National Energy Technology 
Laboratory, on behalf of the Secretary, shall (1) issue a competitive solicitation 
for the program consortium, (2) evaluate, select, and award a contract or other 
agreement to a qualified program consortium, and (3) have primary review and 
oversight responsibility for the program consortium, including review and 
approval of research awards proposed to be made by the program consortium, to 
ensure that its EPAct 2005 Section 999 – 2009 Annual Plan (DRAFT) 19 August 
2008 activities are consistent with the purposes and requirements described in this 
subtitle. Up to 5 percent of program funds allocated under paragraphs (1) through 







(3) of section 999H(d) may be used for this purpose, including program direction 
and the establishment of a site office if determined to be necessary to carry out the 
purposes of this subsection.” 


 
 Section 999G(3) lists the percentage that can be used by RPSEA for 


administration of three elements of the program. 
 
“(3) PROGRAM ADMINISTRATION FUNDS.--The term “program 
administration funds” means funds used by the program consortium to administer 
the program under this subtitle, but not to exceed 10 percent of the total funds 
allocated under paragraphs (1) through (3) of section 999H(d).” 


 
 Section 999C(d) lists percentage that must be used for technology transfer and 


outreach activities. 
 
“(d) Technology Transfer.--2.5 percent of the amount of each award made under 
this subtitle shall be designated for technology transfer and outreach activities 
under this subtitle.” 
 


 








Transition Team Question #13 
 


Q: Why is NPR-3 still on the books at DOE and not with some other agency? 
o Deliverable: Provide answer to the question as to why NPR-3 is still 


with DOE and not at some other agency.  
 
A: NPR-3 
 
NPR-3 is a stripper oilfield with limited production value.  The Department has decided 
that to better maximize it’s value, it would be made available for the Rocky Mountain 
Oilfield Testing Center (RMOTC) to partner, on a cost shared basis, with other 
government entities, academia, and industry to test the application of energy technologies 
that will reduce the environmental impact of oil and gas production and reduce the US 
dependence on foreign oil.  The majority of activity at NPR-3 is now associated with 
RMOTC activities.  
 
The Department made this decision based on an independent study that was 
commissioned by Gustavson and Associates in 1996 on the alternatives for operation of 
all the NPR-3, along with the other Naval Petroleum and Oil Shale (NOSR) properties.  
Based upon this study the Department determined that it would retain NPR-3 only and 
continue to operate and use it for RMOTC.   
 








Transition Team Question #2 
 
Q: What is the policy, who determines, what is the process for determining what 
crude type and amount should be stored in the fill? 


o Deliverable: Provide the basis for the policy decision on the crude 
type for SPR fill.  


 
A: Policy Decision on Crude Type for SPR Fill 
 
Overall fill direction comes from Congress and the Administration, but the details of 
crude oil quality and proportions of each type stored are determined by the Office of 
Petroleum Reserves. 
 
 Congressional and Administration Direction 
 


· In 2001, President Bush directed the resumption of royalty-in-kind transfer 
from Department of Interior to fill to then-existing capacity of 700 million barrels 
to enhance U.S. national and energy security. 
 
· The Energy Policy Act of 2005 directed SPR fill to the authorized one 
billion barrel capacity as expeditiously as practicable without incurring excessive 
costs or appreciably impacting the price of petroleum products to consumers. 


 
· In 2007, President Bush asked Congress to double the size of the SPR (to 
1.5 billion barrels) to further protect America against disruptions to our oil supply.  
 


 Office of Petroleum Reserves Determination 
 


· Oil initially purchased for the SPR was chosen to represent the crudes 
being processed by U.S. refineries.  DOE specified in the SPR Plan, submitted to 
Congress in January 1977, that 40 percent of the inventory would be light, low 
sulfur crude (< 0.5 percent Sulfur) and 60 percent of the inventory would be a 
light, medium sulfur crude (1.0-1.9 percent Sulfur).   


 
· Since the 1977, the Office of Petroleum Reserves has reviewed the SPR 
crude mix on several occasions. These SPR crude mix studies included the 
analysis of refinery capabilities and economics, product demands, import patterns, 
market availability and prices, and SPR site configurations and costs.  


 
· In 2005, the SPR conducted a comprehensive Crude Compatibility Study 
of the current SPR crude oil streams. In general, the crudes currently stored in the 
SPR are compatible and desirable for the majority of the U.S. refineries and are 
well suited to mitigate most supply disruptions. There are, however, 11 refineries 
which have been specifically configured for processing heavy crude largely from 
Latin America that would be impacted in the event of a disruption of foreign 







crude supplies. However, they would still be able to process a limited quantity of 
SPR crude and maintain their full production of gasoline.  


 
· To address the potential compatibility issues of the eleven heavy crude 
refiners and provide full protection for the Nation for all disruption scenarios, the 
SPR has stated in the Crude Compatibility Study, it will be giving consideration 
to the storage of some volumes lower gravity crude in the planned expansion of 
the SPR to 1.0 billion barrels. 








Transition Team Question #3 
 
Q: Has DOE ever considered a gasoline reserve? Can we convert a facility to cavern 
storage of gasoline? 


o Deliverable: Will provide answer as to whether a study has ever been 
done and if so, what issues would need to be addressed for cavern 
storage of gasoline. 


 
A: SPR Cavern Storage of Gasoline 
 
Yes, the Department of Energy has considered various product reserves several times in 
the past.  A formal study of Regional Product Reserves was conducted in 1991 and the 
feasibility of a home heating oil reserve was conducted in 1998.  This issue has been 
revisited numerous times in informal assessments.  With the exception of the 
establishment of the Northeast Home Heating Oil Reserve, DOE has always concluded 
that strategic product reserves are not economically justified or necessary.  This 
conclusion has been supported by two major factors.  First, storing refined product is 
much more expensive than crude oil and products have a limited shelf-life and require 
rotation on a regular basis.  Second, the U.S. refining industry is very robust.  With such a 
high concentration of that refining capability located along the U.S. Gulf Coast it has 
long been assumed that cheaply storing crude oil near those refiners would provide the 
best protection from the effects of a crude oil supply disruption.   
 
With the recent strikes of Hurricane Katina/Rita in 2005 and Gustav/Ike in 2008, the U.S. 
refining infrastructure in the Gulf received extensive damage and was shutdown for 
weeks resulting in regional shortages of refined product. This hurricane vulnerability of 
the U.S. refining infrastructure has raised concerns (within the IEA and Congress) 
regarding the need for the SPR to potentially maintain some level of product reserves. 
 
Gasoline can be stored in salt storage cavern facilities, and is being currently being done 
in Germany and France. The SPR could convert one or more caverns of its storage 
facility to provide for storage of gasoline; however, this would require significant capital 
investment to reconfigure the site and develop an appropriate distribution infrastructure.  
 








Transition Team Question #4 
 
Q: What documentation is there that exists on the run up in costs for the original 
FutureGen project? 


o Deliverable: Request for a copy in electronic form of the Interim 
Conceptual Design Report. 


 
A: Interim Conceptual Design Report 
 
The FutureGen Interim Conceptual Design Report (iCDR) is a publicly available 
document.  – Attachment 1 
 
The remainder of the report has been identified as confidential by the FutureGen 
Alliance.  
 








Transition Team Question #5 
 
Q: Please provide a list of pending and ongoing studies across FE- upon further 
discussion and clarification, the request was for planned and ongoing RD&D activities 
names, states and congressional districts and amount of funding for each project and 
activity.  


o Deliverable: A tabulated list of such projects and activities with the 
requested information. 


 
A: Ongoing RD&D Activities 
 
Coal 
Attachment 1 lists active coal research projects and provides project number, performer, 
project title, total estimated cost, DOE share, performer share, state, and congressional 
district.  
 
The following table presents the coal programs planned fiscal year 2009 competitive 
actions.   


 
FY2009 Coal Program -- Planned Competitive Solicitations ($'sK)


Technology Area
Targeted Solicitation Title 


and/or Description FY09-DOE only


Total Award 
Value (DOE+ 
Cost Share)


Requirements 
Definition 
Milestone


Solicitation Due 
Date


Desired Award 
Date


Advanced Research UCR 2,900 2,900 3/31/2008 4/30/2008 1/30/2009
Advanced Control and 
Computation for Near Zero 
Emission Power Plants 1,500 5,500 4/1/2009 5/30/2009 9/30/2009
HBCU/OMI 900 900 2/22/2008 4/13/2008 1/18/2009


FutureGen1 FutureGen (restructured) 290,000 2,600,000 3/14/2008 8/8/2008 12/19/2009


Carbon Sequestration1
Pre-Combustion Carbon Capture 
Technologies 6,000 30,000 5/15/2008 7/15/2008 3/31/2009
Sequestration Enabling 
Technologies - Geologic 
Sequestration and MMV 3,000 30,000                  12/1/2008 2/1/2009 9/30/2009


Advanced Turbines1


Development of Low Swirl 
Combustion Technology for 
Hydrogen Fueled Turbines 1,000 5,000 4/11/2008 09/26/08 2/20/2009
University Turbine Systems 
Research (UTSR) Program 1,200 1,500 12/12/2008 03/24/09 8/28/2009


Innovations for Existing Plants1
Advanced CO2 Compression 
Technology 10,000 12,500 10/15/2008 12/15/2008 7/15/2009


CCPI1 CCPI Round 3 440,000 ~880,000 5/31/2007 1/19/2009 5/15/2010
Subtotal - Coal Program 754,300 2,688,300


 
Forestalling or stopping the award of projects in these areas selected as a result of these 
competitive actions will delay the scheduled deployment of Carbon Capture and Storage 
technologies. 
 
Oil & Gas 
Attachment 2 lists active oil & gas research projects and provides project title, the state where 
the project is located, the congressional district, and the amount of federal funding. 
 








Transition Team Question #6 
 


Q: Please provide a list of those activities, studies and projects which have been 
appropriated that can be fore-stalled or stopped?  


o Deliverable: List of such studies and projects. 
 
A: Stopping Appropriated Projects 
 
Coal 
All of the extramural RD&D funded through NETL in support of FE’s Coal Research 
Program is conducted under financial assistance agreement award.  DOE does not have 
the unilateral right to stop a financial assistance project unless we are at the completion of 
a budget period, recipient is in default, or if DOE funds are fully exhausted. For planned 
projects selected but not yet awarded DOE does not have to make an award.    
 
SPR 
The SPR Expansion project has been delayed due to lack of Congressional funding.  In 
FY 2008, Congress only appropriated $25 million for land acquisition associated with the 
new site and nothing for the two existing site expansions.  We are facing a similar 
situation in FY 2009 – the Department’s request was $171 million but House/Senate 
markups provide a maximum of $31.5 million.   The need for SPR expansion remains.  
Since 1985, the U.S. energy security has diminished greatly while international risks have 
increased.  U.S. dependence on foreign imports has increased from 24% to 66%.    
 
Oil & Gas 
The Office of Oil & Gas does not have any studies or projects which can be fore-stalled 
or stopped.  








Transition Team Question # 7 
 
 


Q: Does FE have international programs in coal, oil and gas, and SPR, and what is 
the funding? 


o Deliverable: Provide the amounts of funding for the international 
programs in Coal, Oil and Gas and for SPR. 


 
 
A:  International Programs 
 
Coal 
FE does not have a separate international Coal Research RD&D program, but has a long 
history of productive cooperation with many foreign countries and organizations.  This 
cooperation can be broadly divided into two areas:  
 


1. outreach and information exchange through both formal (e.g., memoranda of 
understanding and cooperative agreements) and informal (site visits and 
conferences/workshops) activities, and  


2. cooperative RD&D activities conducted through NETL’s Office of Research and 
Development (ORD) and as part of projects supported by the coal R&D 
programs.   


 
The latter activities are conducted primarily with U.S. companies, research organizations, 
other national laboratories, and academic institutions, including foreign partners, with 
unique skills and facilities as part of their work scope.  Much of FE’s outreach and 
information exchange occurs through various multilateral [Asia Pacific Economic 
Cooperation (APEC), Asia Pacific Partnership on Clean Development and Climate 
(APP), International Energy Agency (IEA), and Carbon Sequestration Leadership Forum 
(CSLF)] and bilateral (Brazil, Canada, China, Israel, Korea, Poland, and UK) agreements. 
NETL ORD has recently initiated cooperation with foreign R&D partners under most of 
the bilateral agreements.  To date, this effort has been focused on sharing information on 
ongoing activities, identifying mutual areas of interest for cooperation, and developing 
work plans.   
 
The Coal Program’s most significant programmatic RD&D cooperation is implemented 
under the Sequestration Program, including projects with key stakeholders and partners in 
Algeria, Australia, Canada, China, Germany, and Norway. 
 
Current Coal Program Funding for International Activities 
 


• Support for Bilateral & Multilateral Agreements and general outreach activities: 
$200,000 


• Support for APEC/EWG/EGCFE activities: $75,000 
• Asia Pacific Partnership (APP): Congressional Appropriations: $7,500,000 in 


FY08 to be funded within specified program elements (Gasification, 
Sequestration, Advanced Research, and Program Direction Programs). Projects 
have been identified for collaboration on the basis of activities that the U.S. would 







conduct anyway in the course of its R&D. The $7,500,000 is integral to the R&D 
program and is being counted as fulfilling the APP funding mandate by Congress. 


• Sequestration Program support for international Carbon Capture and Storage 
projects:  Total $3,058,000 ($1,000,000 in implementing agreement with NRCAn 
for Weburn; $138,000 cooperative agreement with University of California at San 
Diego for work at Sleipner; and remaining $1,920,000 to LBNL and LLNL to 
support work in Germany, Australia, Africa, and China). These activities provide 
high leveraging of funds for the U.S.  


 
FE’s international programs in coal are conducted by the Office of Clean Energy 
Collaboration.  This office works in four major areas: 
 


1. Coal Technology Exports. The office identifies and promotes opportunities for 
US industry and job creation through exports of clean coal technology to potential 
customers throughout the world, and particularly to fast-growing markets such as 
China and India.  These US technologies address the expressed needs of many 
countries for cost-effective and secure energy and mitigation of local pollutants 
and carbon dioxide (CO2) emissions.  The office works both bilaterally with 
individual countries and multilaterally with organizations such as the International 
Energy Agency, the United Nations and the World Energy Council.  


FY 2009 Funding Request: $ 700,000 
 
2. International Program Support.  The United States is one of several IEA members 


that support the IEA Clean Coal Centre, which is the major activity in this line 
item.  The Center is the pre-eminent international research institution on Clean 
Coal Technologies and is increasingly focused on technologies to mitigate climate 
change.  It produces numerous reports each year on international coal technology 
developments that are highly-relied-upon by the U.S. government and by U.S. 
industry.  Through the Centre, the United States learns about global technology 
markets in and disseminates information about US technology offerings.   


FY 2009 Funding Request: $ 706,000 
 


3. US-China Energy Environmental Technology Center (EETC).  The US-China 
EETC is a cooperative venture between the U.S. and China dedicated to helping 
solve China's critical energy problems through U.S. leadership in green energy 
technology, which will create jobs for American businesses that become involved 
in China’s expanding energy and environmental sectors.  It is operated jointly by 
Tulane University in New Orleans and Tsinghua University in Beijing.  US-China 
EETC range from information exchanges and workshops to studies involving 
participation by Chinese and American firms.  For example, American and 
Chinese firms working through US-China EETC assisted the city of Beijing to 
develop a plan to improve its air quality.  American and Chinese experts also 
working together under its auspices recently completed an estimate of the 
capacity for geologic storage of CO2 in China that showed substantial potential to 
reduce that country’s CO2 emissions. 


FY 2009 Funding Request: $ 0 
 







4. Carbon Sequestration Leadership Forum (CSLF).  The office serves as the 
Secretariat of the CSLF.  The United States (DOE/FE) also chairs the CSLF 
Policy Group, the CSLF’s governing body. The CSLF is a Ministerial-level 
multilateral climate change initiative for collaboration on Carbon Capture and 
Storage (CCS).  Members include 21 countries and the European Commission.  
On a global basis, CSLF Members represent 58% of world population, 70% of 
energy production, 70% of energy consumption, 76% of CO2 emissions and 76% 
of GDP.  The CSLF provides an active mechanism through which Members and 
stakeholders from around the world exchange information and viewpoints on CCS 
and work together on projects to advance the CCS and make it globally available.   


FY 2009 Funding Request: $ 500,000 (From the CO2 Sequestration 
Program) 


 
SPR 
○ Annual Coordinating Meeting of Entity Stockholders (ACOMES). The U.S. Strategic 


Petroleum Reserve is a member of ACOMES together with 26 other national oil 
stockpiling agencies.  ACOMES meets annually to exchange technical information, 
share experiences, and discuss changes in environmental regulations, legislation, and 
other issues affecting the maintenance and operations of oil reserves. There is no 
funding required. 


 
○ In addition, the U.S. SPR is directly involved in two ACOMES subgroups: 
 


− An International Crude Project Group (ICPG) to collaborate and study various 
technical issues associated with crude oil storage. This group sponsored the 
development of a computer-based sludge prediction program which has been 
installed and used by the SPR office.  


 
− An International Benchmarking Study Group (IBSG). The SPR joined with four 


other ACOMES members (Germany, France, the Netherlands and Switzerland) in 
2004, to conduct a benchmarking study of their oil stockpiling programs. The 
objective of the study is to make comparisons of the oil stockpiling programs and 
to identify and adopt those best practices to improve performance. No funding. 


 
 


○ U.S. DOE/Estonia Cooperation Agreement on Oil Shale Technology. An MOU 
agreement between DOE and Estonia to advance the common interests of both 
countries with respect to oil shale research and development in the areas of mining, 
transporting, retorting, upgrading, and utilizing shale oil and related products is 
currently being finalized. (The establishment of an agreement has been agreed to 
informally by Secretary Bodman and Estonia’s Prime Minister, Mr. Andrus Ansip). 
The MOU does not carry any obligation for DOE funding. 


 
Oil & Gas 
There is no specific dedicated funding for International Oil and Gas activities in the 


current budget. 








Transition Team Questions # 8 
 
Q:  What advisory committees are there in the FE area, and what studies have these 
FACA committees have done for the past 3 years. 


o Deliverable: A list of all the Advisory Committees for DOE relating to 
FE and copies of the studies that they have done for DOE in the past 3 
years. 


 
 
A:  Advisory Committees for Coal 
 
The National Coal Council (NCC) is chartered to provide the Secretary of Energy with 
advice and recommendations on general policy matters relating to coal. Since the NCC's 
establishment in 1984, it has prepared 27 studies on a variety of important aspects of the 
coal industry. These studies are widely circulated and noted by the press, legislators, and 
academicians. The last 3 reports issued by the NCC and their publication dates are listed 
below. 
 
The Urgency of Sustainable Coal”, May, 2008 – Attachment 1 
“Technologies to Reduce or Capture and Store CO2 Emissions”, June 2007-Attachment 2 
“Coal, America’s Energy Future”, March, 2006 – Attachment 3 
       
 
 








Transition Team Question # 8 
 
 
Q: What advisory committees are there in the FE area, and what studies have these FACA 
committees have done for the past 3 years. 


o Deliverable: A list of all the Advisory Committees for DOE relating to FE 
and copies of the studies that they have done for DOE in the past 3 years. 


 
A: Advisory Committees for Oil & Gas 
 
National Petroleum Council (NPC) 


The National Petroleum Council was chartered under the Federal Advisory Committee 
Act.  The purpose of the NPC is solely to advise, inform, and make recommendations 
to the Secretary of Energy on any matter requested by the Secretary, relating to oil and 
natural gas or the oil and gas industries.  Members of the National Petroleum Council 
are appointed by the Secretary of Energy and represent all segments of the oil and gas 
industries and related interests.  The NPC is headed by a Chair and a Vice Chair, who 
are elected by the Council.  The Council is supported entirely by voluntary 
contributions from its members. 
 
Reports from the NPC: 
Facing the Hard Truths about Energy - A Comprehensive View to 2030 of Global Oil and 
Natural Gas (2007) – Attachment 1 
 
Facing the Hard Truths about Energy – One Year Later, an Update (2008)-Attachment 2 


 
Methane Hydrate Advisory Committee (MHAC) 


Federal advisory committee established by the Methane Hydrate Research and 
Development Act of 2000 (Public Law 106-193) and reauthorized by the Energy Policy 
Act of 2005 (Public Law 109-58, Title IX, Subtitle F, Section 968).  This committee 
advises the Secretary of Energy by developing recommendations and broad 
programmatic priorities for the methane hydrate research and development program; 
providing scientific oversight for the methane hydrates program, including assessing 
progress toward program goals, evaluating program balance, and providing 
recommendations to enhance the quality of the program over time; and submitting to 
Congress assessments of the methane hydrate research program and the 5-year research 
plan of the Department of Energy.   
 
Reports from the MHAC 
An Assessment of the Methane Hydrate Research Program and An Assessment of the 5-
Year Research Plan of the Department of Energy, June 2007 - Attachment 3 
 


Ultra Deepwater Advisory Committee (UDAC)  
 Federal advisory committee established by statute [EPAct, Title IX, Subtitle J, Section 


999D(a) and subject to the Federal Advisory Committee Act (FACA).  Established in 
May 2006 and re-chartered through July 2010.  This advisory committee advises the 







Secretary of Energy on the development and implementation of programs under EPAct, 
Title IX, Subtitle J related to ultra-deepwater natural gas and other petroleum resources, 
and on the annual plan prepared in accordance with EPAct, Title IX, Subtitle J, Section 
999B(e).   


 
 Reports by the UDAC: 
 Report of Comments and Recommendations, July 2007 – Attachment 4 
 Report of Comments and Recommendations, March 2008 – Attachment 5 
 Report of Comments and Recommendations, October 2008 – Attachment 6 
  
Unconventional Resources Technology Advisory Committee (URTAC) 
 Federal advisory committee established by statute [EPAct, Title IX, Subtitle J, Section 


999D(b) and subject to the Federal Advisory Committee Act (FACA).  Established in 
May 2006 and re-chartered through July 2010.  This advisory committee advises the 
Secretary of Energy on the development and implementation of programs under EPAct, 
Title IX, Subtitle J related to unconventional  natural gas and other petroleum resources, 
and on the annual plan prepared in accordance with EPAct, Title IX, Subtitle J, Section 
999B(e). 


 
 Reports by the URTAC: 
 Report of Comments and Recommendations, July 2007 – Attachment 7 
 Report of Comments and Recommendations, March 2008 – Attachment 8 
 Report of Comments and Recommendations, October 2008 – Attachment 9 
 








 
Responses to IT-related Questions from the Transition Team 


 
 


1. Major IT Infrastructure(s)  
 
DOE has a single IT infrastructure that supports most of Federal DOE. It is 
managed by the Office of the Chief Information Officer (OCIO).  It includes a 
single, integrated, nationwide network and direct support for workstations at 
headquarters and for Federal employees in the field.  It also includes two 
geographically separated data centers, one a backup for coop purposes.  The data 
centers support workstations and mobile computing, application servers, and 
network connectivity.  The infrastructure includes a single help desk.  This IT 
infrastructure is managed and overseen by DOE federal employees, with most of 
the technical support, e.g. help desk, system administration, and data center 
operations, provided through a small business contract. 
 
DOE is near completion consolidating financial, human capital, procurement, and 
budget formulation and execution IT systems, and has outsourced payroll and 
travel IT services.  These consolidated administrative IT applications are known 
as iManage. 


 
2. IT Capital Planning Process 


 
The DOE OCIO manages a DOE-wide IT capital planning process that oversees a 
portfolio of IT investments having a value of $2 billion.  Each investment has a 
business case, for which progress is reviewed quarterly, with full reviews 
performed annually.  This process is keyed to the Department’s Strategic Plan, 
and to the DOE IT Strategic Plan.  The process is supported by the DOE 
Enterprise Architecture, which enables review for possibly duplication and for 
opportunities for synergy across the Department’s IT investments.  The process 
can be improved by taking even greater advantage of the Enterprise Architecture.     


 
3. Opportunities for Cost Savings 


 
The increased use of Enterprise Architecture during DOE’s budget and IT 
approval processes could result in additional cost savings through consolidation 
and integration across Program Offices. 
 
OCIO has in place an enterprise-wide software licensing program that has 
resulted in substantially reduced costs within Federal DOE and for DOE’s 
National Laboratories, e.g. savings of up to 65% on Oracle and other products.  
This program can be expanded still further. 
 







Implementation of the single Federal IT infrastructure in DOE has achieved a cost 
avoidance of over $90 million since 2006, and is estimated to result in an 
additional $200 million in cost avoidance or savings over the next four years. 
 


4. Three Most Significant Technology Innovations 
 
Three significant IT technology innovation areas within DOE are “green 
computing”, high performance computing, and advanced technology cyber 
security protection.   
 
The Department is moving toward green computing, including the use of thin-
client technology which replaces today’s desktop computer or workstation with 
just a keyboard, monitor, and mouse.  The desktop functions and applications are 
provided by servers located in a data center, with a single server simultaneously 
providing the required functions and applications for 40 to 100 users.  This 
configuration enables a reduction in energy consumption for workstations of over 
25%, while also enabling reduced support costs and improved cyber for real 
world testing over the next several months. 
 
DOE currently leads the world in high performance computing, having the 
world’s two fastest supercomputers and five other supercomputers of the top nine 
in the world.  The technology developed for and used in these DOE high 
performance computing systems is cutting edge, and drives improved 
competitiveness in the U.S. IT industry, while meeting DOE requirements for 
high performance computing for science and national security.  
 
 The Department has in place advanced cyber security technology that provides 
defense-in-depth protection of DOE’s sensitive information and information 
systems.  Some of this technology, including special sensor equipment deployed 
at the perimeter of major DOE sites, outside the firewalls, supports sophisticated 
cyber forensics analysis by OCIO and the Officer of Intelligence and 
Counterintelligence.  This type of technology, already in place at DOE, is now in 
the early stages of deployment throughout the Federal government. 
 


5. Information accessibility 
 


The DOE IT infrastructure, including DOE Web sites and supporting technology, 
will support increased transparency of DOE operations programmatic decisions 
are made to provide increased to information.  Efforts are underway to ensure that 
this can be done effectively without interfering with adequate cyber security 
protection of DOE IT networks and systems. 
 
 
 
 
 







 
 
 
6.  Procurement of IT products and services 
 


Current DOE procurement processes support the acquisition of IT products and 
services for OCIO very well.  There is sufficient flexibility, adequate procurement 
expertise, and timely support to meet new and continuing requirements. 








Super Energy Savings Performance Contracts 
 
An ESPC project is a partnership between the customer and an energy services company 
(ESCO). The ESCO conducts a comprehensive energy audit and identifies improvements 
that will save energy at the facility. In consultation with the agency customer, the ESCO 
designs and constructs a project that meets the agency's needs and arranges financing to 
pay for it. The ESCO guarantees that the improvements will generate savings sufficient to 
pay for the project over the term of the contract. After the contract ends, all additional 
cost savings accrue to the agency. Contract terms up to 25 years are allowed. 
 
Super ESPCs Streamline the Process 
Super ESPCs are indefinite-delivery, indefinite-quantity (IDIQ) contracts established by 
DOE to make ESPCs as practical and cost-effective a tool as possible for agencies to use. 
These "umbrella" contracts were competitively awarded to ESCOs who demonstrated 
their capabilities to provide energy projects to federal customers. The general terms and 
conditions are established in the IDIQ contracts, and agencies implement projects by 
awarding delivery orders to the Super ESPC ESCOs. Agencies can implement a Super 
ESPC project in far less time than it takes to develop a stand-alone ESPC project. 
 
Expert and Objective Technical Support 
FEMP's ESPC team can provide technical assistance to assure successful, best-value 
energy projects.  FEMP Project Facilitators are experts in the field who guide agencies 
through the ESPC process. Project facilitators and others on FEMP's team provide 
consultation to agency customers on contracting and financing issues, measurement and 
verification, and technology and engineering issues.  The FEMP team helps agencies 
implement projects that are financially smart, technically excellent, and contractually and 
legally sound. 
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Purpose 
 
This paper describes the framework for DOE low-level and mixed low-level waste disposal 
operations.  This includes a description of how DOE could utilize both DOE facilities and 
commercial facilities.  
 
Background 
 
DOE Order 435.1, Radioactive Waste Management (and its Manual and Guide) establishes 
the policy and framework for DOE radioactive waste treatment and disposal activities.  
DOE’s policy is to dispose of low-level waste (LLW) and mixed low-level waste (MLLW) 
at DOE sites1.  The first preference is for disposal on the site where it was generated, if 
practical.  When on-site disposal is not practical, disposal at another DOE disposal facility 
is next considered.  However, DOE Order 435.1 provides for an exemption by which LLW 
and MLLW may be disposed at a compliant commercial facility, if use of the commercial 
facility is documented to be more cost-effective and in the best interest of the Department.   
In practice, DOE sites that generate LLW and MLLW, especially the Environmental 
Management program, rely on a collection of DOE and commercial disposal facilities 
throughout the nation for its LLW and MLLW (see figure 1).  
 
DOE completed the Final Waste Management Programmatic Environmental Impact 
Statement for Managing Treatment, Storage, and Disposal of Hazardous Waste in May 
1997.  It examined the environmental impacts from LLW management (as well as other 
radioactive and hazardous wastes).  Formal, programmatic records of decision (RODs) for 
treatment and disposal of LLW and MLLW were issued on February 18, 2000.  These 
decisions established regional LLW and MLLW disposal at two DOE sites, the Hanford 
Site in Washington and the Nevada Test Site.  DOE additionally decided to continue, to the 
extent practicable, disposal of on-site LLW at other DOE sites.  


                                                 
1 Low-level radioactive waste (LLW) is radioactive waste that is not high-level radioactive waste, spent 
nuclear fuel, transuranic waste, byproduct material of uranium enrichment, or naturally occurring radioactive 
material.  Mixed low-level radioactive waste (MLLW) is LLW containing hazardous waste, typically 
hazardous chemicals. DOE Order 435.1, stemming from the Atomic Energy Act of 1954, as amended, 
addresses the radioactive components of MLLW.  Requirements of the Resource Conservation and Recovery 
Act (RCRA) cover the hazardous components.  These Acts establish a dual regulatory framework.  
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Figure 1 
 
 


 
 
 
 
 
DOE Disposal Facilities  
Idaho National Laboratory (INL) – There are two operating disposal facilities at INL: 
o The Subsurface Disposal Area Remote-Handled (RH) LLW Vaults (located in the 


Radioactive Waste Management Complex) accept RH wastes (waste with radioactive 
levels high enough to require remote handling, in this case mostly activated metals) 
generated by DOE programs at INL, including the Naval Reactors Facility.    


o The Integrated CERCLA2 Disposal Facility is an engineered disposal facility for 
contaminated soil and facility debris generated by the CERCLA-based remediation 
activities at INL.  


 
Los Alamos National Laboratory (LANL)  
o The Technical Area 54 Area G LLW Disposal Facility accepts LLW generated from 


NNSA mission and site cleanup activities at LANL. 
 


                                                 
2 The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) is the statutory 
and regulatory framework under which DOE conducts most of its environmental remediation and site 
cleanup activities. DOE’s operating CERCLA disposal cells are engineered landfills which accept 
radioactively and chemically contaminated soils and debris (LLW wastes) generated by on-site soil and 
facility cleanup.   
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Savannah River Site (SRS) – There are several disposal facilities at SRS: 
o Solid Waste Management Facility (E-Area) is comprised of several facilities for 


disposal of LLW generated on site.  In addition, SRS receives a limited volume of 
offsite LLW from the Naval Reactors program.  This facility includes a low activity 
waste vault, an intermediate-level vault, engineered trenches and slit trenches.  


o Saltstone Disposal Facility (Z Area) accepts processed low-activity wastes from the 
SRS radioactive liquid waste tank farm.   


 
Oak Ridge Reservation, Oak Ridge Reservation, Y-12 
o The Environmental Management Waste Management Facility is an engineered disposal 


cell for contaminated soil and facility debris generated by the CERCLA-based 
remediation activities at the Oak Ridge Reservation.   


 
Hanford Reservation 
o The Environmental Restoration Disposal Facility is an engineered disposal cell for 


contaminated soil and facility debris generated by the CERCLA-based remediation 
activities conducted at Hanford.   


o The 200 Area Burial Grounds comprise several disposal trenches that accept LLW 
and/or MLLW generated from on site activities, as well as limited volumes of Naval 
Reactors wastes.   


o The Integrated Disposal Facility has been constructed, but is not currently operational.  
It is planned for disposal of processed low-activity wastes separated from the Hanford 
radioactive liquid waste tank farms.   


o Although Hanford is designated as one of DOE’s two regional disposal facilities, 
receipt of off-site wastes has been suspended per a legal settlement with the State of 
Washington (with the exception of certain Naval Reactor wastes), pending completion 
of additional environmental analyses.  


 
Nevada Test Site (NTS) 
o Area 5 Waste Management facility contains LLW disposal trenches, a classified 


disposal trench and the Mixed Waste Disposal Unit.  NTS accepts LLW and MLLW 
from both on-site and off-site generators. 


 
Commercial Disposal Facilities 
Prior analyses and policy evaluations concluded that commercial disposal is cost-effective 
for certain large volume, lower-activity waste streams.  As a result, DOE contracted with 
Envirocare (now EnergySolutions) to utilize the Clive Disposal Facility (UT) for disposal 
of some DOE LLW and MLLW streams.  Clive is licensed by the State of Utah for 
disposal of Class A3 LLW and MLLW; Clive cannot accept DOE’s LLW and MLLW 
streams that contain higher concentrations of radioactivity.  At the present time, there is no 
commercial disposal facility for the higher activity waste streams.  By Utah state law, 
EnergySolutions is currently prohibited from seeking a license amendment to accept higher 
activity LLW and MLLW.  DOE continues to maintain a complex-wide prime contract 


                                                 
3 Class A waste is radioactive waste that has the lowest concentration of radioactivity of the three (A, B & C) 
waste classes as defined by the Nuclear Regulatory Commission.  For disposal on DOE sites, DOE defines 
all low level waste as a single category. 
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with EnergySolutions for Class A LLW/MLLW disposal services at Clive.  (Historically, 
DOE wastes comprised the vast majority of wastes received; more recently, other Federal 
agencies and commercial generators make up more than 50% of their waste receipts.)   
 
Waste Controls Specialists, LLC (WCS) is actively working to develop several disposal 
facilities at its Andrews, Texas site.  WCS has applied for a license to construct and 
operate a Federal Waste Disposal Facility, which could accept DOE LLW and MLLW, 
including higher activity streams.  Texas state law requires that DOE, prior to sending 
waste to the facility, to provide a written agreement that it will accept ownership and 
ultimate liability for the Federal disposal facility after it is closed. 
 
Uncertainties in Disposal Availability 
 
In general, public acceptance of waste disposal facilities is low, and DOE faces a number 
of uncertainties related to its disposal facilities that must continually be addressed.   
 
Support for Continued and Future On Site Disposal Facilities – The large scale site 
cleanup projects at the Portsmouth and Paducah Sites may benefit from development of on 
site disposal facilities for the large volumes of soil and debris that will be generated.  
However, some stakeholders and regulators object to development of new facilities.  At 
some sites where disposal currently exist, such as Oak Ridge and LANL, some 
stakeholders and regulators object to the expansion of these facilities to meet out year 
disposal needs.   
 
Off-Site LLW and MLLW Disposal at Hanford - As a result of a July 2004, State 
of Washington challenge to the Hanford Solid Waste Environmental Impact Statement 
(EIS), DOE voluntarily suspended all waste shipments to Hanford from other sites.  This 
suspension was later formalized by the U.S. District Court, and a Settlement Agreement 
was reached to resolve this case in January 2006. Under the Settlement Agreement, DOE 
agreed to not ship off-site LLW and/or MLLW to Hanford until a new EIS containing 
comprehensive groundwater analysis related to tank closures and waste disposal operations 
is completed.  This EIS is expected to be completed in late 2009/early 2010.  
 
Nevada Test Site (NTS) Land Withdrawal – The Attorney General of the State of 
Nevada asserts that NTS administrative land withdrawals4 do not include activities related 
to disposal of LLW and MLLW from other DOE sites on NTS land.  DOE is working with 
the Department of the Interior to resolve this issue.  If not resolved, this issue could halt 
disposal of higher activity MLLW (including classified waste) at NTS, which is DOE’s 
only current option for disposal of this waste.  This would seriously impact ongoing 
cleanup operations at several sites, as generated waste would have to be stored on-site 
instead of disposed.  Ultimate resolution of this issue, however, will not ensure that the 
Nevada Attorney General will cease objections to waste disposal operations at NTS, as 
radioactive waste disposal in Nevada remains a politically charged issue.   
                                                 
4 The Department of Interior has jurisdiction to withdraw public lands from public use for specific uses by 
the federal government, in this case, nuclear weapons testing by the Department of Energy and its 
predecessors. 
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Limited MLLW Disposal Capacity - DOE has limited disposal capacity for MLLW 
disposal, due to suspended off-site waste shipments to Hanford, pending resolution of the 
current legal challenges.  Under conditions of the NTS site RCRA permit, the NTS Mixed 
Waste Disposal Unit must close by December 2010.  Currently, there is not a commercial 
disposal option for DOE’s higher activity MLLW. 
 
Greater Than Class C Waste Disposal – EM is the lead DOE office for developing the 
EIS for Disposal of Greater-Than-Class-C (GTCC) Low level Radioactive Waste.  GTCC 
waste is LLW resulting from activities licensed by the Nuclear Regulatory Commission 
with radionuclides that would be dangerous to humans beyond 500 years.  This waste 
stream is comprised of materials such as radioactive sources that are commonly used to 
sterilize medical products, detect flaws and failures in pipelines and metal welds, and other 
industrial and medical purposes.  They were generated, owned, or managed by commercial 
entities rather than DOE. However, the Low Level Radioactive Waste Policy Amendments 
Act of 1985 assigned the Federal Government responsibility for the disposal of certain 
GTCC radioactive waste resulting from U.S. NRC-licensed activities.  
 
GTCC waste is the highest radiological activity waste with no planned disposition path. 
DOE is preparing an EIS to evaluate disposal options for commercial GTCC LLW as well 
as LLW similar in character to GTCC generated by DOE. DOE issued a Notice of Intent to 
prepare the EIS in July 2007 and expects the process to take about 2 years.  By law, before 
DOE makes a final decision on the disposal alternative(s) to be implemented, the agency 
must submit a report to Congress on the disposal alternatives and await Congressional 
action before making a final disposal decision. 
 
LLW/MLLW Disposal Strategy 
 
EM plans to continue to utilize existing DOE and commercial disposal facilities to the 
extent practical.  However, to ensure disposal capacity remains available in the future and 
to mitigate impacts to DOE mission programs and continued site cleanup activities, EM 
must aggressively pursue establishing new and increased disposal capacity.    
 
In the interim, DOE is working towards resolving the NTS land withdrawal issues and 
affirming use of the site for disposal activities.  Additionally, DOE will pursue design, 
permitting and construction of a new, RCRA compliant MLLW disposal at the NTS, to be 
available in 2011.  Initial cost and schedule estimates for the facility are under 
development.  Through these efforts, the NTS will continue as a regional disposal facility 
for DOE’s LLW and MLLW streams. 
 
In 2009, DOE EM plans to negotiate and sign the requisite written agreement with WCS to 
permit DOE LLW and MLLW to be disposed in its planned Federal Waste Disposal 
Facility.  DOE is considering this future disposal site because it would provide disposal for 
commercial and DOE-generated higher-level MLLW.  It is likely that the State of Texas 
will provide final approval of WCS’ license application for the facility in 2009, and WCS’ 
construction of the facility will begin soon after.  In addition to the written agreement, 
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DOE will need to develop and implement an acquisition strategy to obtain a contract with 
WCS for disposal services.  There are several issues associated with the written agreement 
and the future acquisition that are actively being addressed.  One such issue involves the 
potential impact on other commercial firms.   
 
DOE EM plans to continue to utilize the EnergySolutions Clive facility for those waste 
streams where transport and disposal of Class A LLW and MLLW can be demonstrated to 
be cost effective.  The strength and effectiveness of the nation’s radioactive waste 
management system depends on industry competition, stakeholder acceptance and 
availability of multiple disposal facilities.  DOE EM has completed early planning for a 
competitive commercial LLW and MLLW disposal contract that will be initiated in 2009 
or 2010, depending on market factors.   
 
EM will continue to evaluate the development of new on site disposal facilities at 
Portsmouth, Ohio and Paducah,  Kentucky, as part of the overall planning for the cleanup 
of the gaseous diffusion facilities at the sites.  EM is currently planning for the expansion 
of the Oak Ridge EM Waste Management Facility to its full design capacity (and possible 
additional new design expansion) to avail capacity for the future waste volumes that will 
be generated through the cleanup of the excess facilities at Oak Ridge National Lab and 
Y-12 sites in Tennessee. 
 
Finally, EM will complete the development of the Hanford Tank Closure and Waste 
Management EIS, which analyzes the use of the 200 Area Burial Grounds, the Integrated 
Disposal Facility and possible future facilities for both LLW and MLLW streams 
generated at Hanford Washington as well as other sites.  Pending completion and results of 
the final EIS, DOE may issue a Record of Decision that reaffirms use of Hanford as a DOE 
regional LLW/MLLW disposal facility and satisfies the requirements of the Settlement 
Agreement.   
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Footprint Reduction  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Capabilities and Benefits 
 
EM is using its independently reviewed baselines and outyear planning estimates to 
establish a basis for strategic planning for the program to evaluate alternatives in policy, 
program priorities or consideration of various business cases.  Although analyses so far 
indicate that our current baseline planning levels of about $6B can fully support high risk 
activities of radioactive tank waste, special nuclear materials and spent nuclear fuel, 
additional investments in the program could yield significant cleanup progress and life 
cycle savings if directed to small site completions and footprint reduction at our large 
sites.  Funding these initiatives means that new appropriations could be quickly deployed 
to ship wastes for disposal, to cleanup and demolish contaminated buildings, and to 
remediate contaminated groundwater and soils.   
 
We believe that the program is well positioned to quickly leverage additional investments 
to yield substantial benefits to address a range of potential Administration goals: 
 


• EM has on-the-shelf plans to redress past environmental injuries by utilizing 
flexible contract vehicles and contractors poised to bring on additional 
subcontract personnel to quickly expand cleanup workforces. 


 
• EM has a proven track record of significant expenditures in the year of 


appropriation.  In FY 2008, EM spent in excess of 75% providing added stimulus 
to some communities already experiencing depressed conditions (e.g. South 
Carolina, Kentucky, Ohio). 


 
• EM work has been characterized by Senate staffers as “boots on the ground”.  


Added jobs will be primarily blue-collar environmental workers. 
 


EM strategic planning efforts are underway to identify approaches to maximize risk reduction by 
completing cleanup activities that reduce the legacy footprint of the EM complex.   
   


• Footprint reduction accelerates clean-up and reduces life-cycle legacy costs. 
• Footprint reduction uses proven technologies within an established regulatory framework.   
• Footprint reduction makes large tracts of land and infrastructure available to support the 


Nation’s energy independence mission. 
• Footprint reduction creates new infrastructure and new jobs. 
• EM can achieve about ninety percent footprint reduction for a total reduction of 775 square 


miles to 105 square miles at large sites by 2015 or earlier. 
• EM has 106 sites of which 86 have been completed: small sites completions would complete 


12 more by 2015. 
• Investments in the near term of up to $4B could result in life-cycle savings close to $7B and 


net a potential of 4000 additional contractor jobs. 
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• EM can be characterized as a “green initiative” in multiple ways: 
- Fulfilling the Government’s responsibility to address nuclear weapons waste 
- Allowing early completion of legal compliance agreement milestones 
- Enabling reuse of Departmental facilities for other energy missions or 


community reuse 
 
At EM’s largest sites, i.e., the Hanford Site, Oak Ridge, Idaho National Laboratory, 
Savannah River Site, Portsmouth, and Paducah, opportunities exist to reduce the site 
footprint by focusing cleanup on Decontamination and Decommissioning, soil and 
groundwater remediation, and solid waste disposition, all of which have proven 
technologies and an established regulatory framework.  EM’s success in these areas can 
be leveraged to maximize efficiency providing the basis for footprint reduction.  
Ultimately, completion of these types of cleanup activities reduce the surveillance and 
maintenance costs associated with managing large tracts of land and allows EM to focus 
on managing radioactive tank waste, special nuclear material and/or spent nuclear fuel 
which do not lend themselves to quick, inexpensive, or uncomplicated technical or 
regulatory solutions.  
 
EM’s success as previously proven at Rocky Flats, Colorado and Fernald, Ohio can be 
leveraged to maximum efficiency thereby providing the basis for footprint reduction.  
Ultimately, completion of these types of cleanup activities reduces the monitoring and 
maintenance costs required for contaminated land areas and structures.  Thus, allowing 
EM to focus on dispositioning highly radioactive tank waste, special nuclear material 
(mainly plutonium and uranium) and used (spent) nuclear fuel that require complex and 
expensive technical and regulatory solutions. 
 
Footprint reduction would free up Departmental resources: large, secure tracts of land; 
state-of-the-art facilities and technologies; and a highly trained and experienced work 
force.  All of which could then be leveraged in establishing advanced-technology energy 
parks on DOE sites to both produce energy and demonstrate advanced technologies; and 
accelerating their replication across the Nation. 
 
Status of Footprint Reduction 
 
EM directed its sites to identify footprint reduction and near term completion 
opportunities.  EM has worked collaboratively with its field sites to define aggressive, but 
achievable scenarios for accelerating cleanup of distinct and discrete sites or portions of 
large sites to meet footprint reduction objectives.   
 
Proposals for Footprint Reduction 
 
EM has identified several footprint reduction and near term completion opportunities.  If 
EM were to successfully implement its footprint reduction initiative it could effectively 
reduce the EM footprint by approximately 90 percent by 2015 or earlier.  EM would need 
additional funds to achieve its 2015 footprint reduction goals.  As a result, the footprint 
reduction initiative could realize a Return on Investments (ROI) of more than 100 percent 
at four of its largest sites (Savannah River Site, Hanford Site, Oak Ridge Reservation, 







DECEMBER 2008 
REDUCTION OF EM FOOTPRINT 
 


3 


Idaho National Laboratory).  We are still analyzing similar opportunities at Portsmouth 
and Paducah and expect that the savings will also be substantial.     
 
For example, the Savannah River Site, accelerated cleanup of numerous reactor and 
industrial areas and associated soil contamination could result in the release of a large 
majority of the entire site from access and security restrictions, nominally more than 200 
square miles (see figure below).  This land, along with the infrastructure and trained 
workforce that currently supports major industrial and nuclear operations and chemical 
processing, would be available for other uses such as advanced energy projects.  The 
estimated investment of nearly $2 billion through 2015 for acceleration would result in a 
greater than 160 percent return on investment of 90 percent.   
 
 


SRS FOOTPRINT REDUCTION PROPOSAL 
Investment $1.9B/Savings $3.1B 


Return on Investment  165% 
Potential new jobs: 1750 


 
 


 
 
Similar analyses were conducted for the other large sites yielding similar savings and 
significant reductions in footprint.  Those sites are Hanford, Idaho, and Oak Ridge: 
ORNL, Y-12, and East Tennessee Technology Park.  We are continuing to analyze other 
cases at Portsmouth in Ohio and Paducah in Kentucky.  We anticipate similar results 
allowing investments to energize these depressed economies and freeing up land for 
potential reuse. 
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HANFORD FOOTPRINT REDUCTION PROPOSAL 
Investment: $340M/Savings $1.1B 


Return on Investment 320%  
Potential new Jobs: 670 


 87% percent 
footprint 
reduction 
Reduces 
highest 
environmental 
risk and 
provides largest 
return on 
investment 
Closes the 
River Corridor 
by 2015 
Completes D&D 
of the 
Plutonium 
Finishing Plant 
by 2015  
Affects River 
Corridor, 
groundwater 
and K Basin 
D&D 
 


 
 
 


IDAHO NATIONAL LABORATORYFOOTPRINT REDUCTION PROPOSAL 
Investment: $220M/Savings $290M 


Return on Investment 130%  
Potential new Jobs: 370 


 


68% Footprint 
Reduction 
Accelerate D&D 
of facilities 
[which 
facilities] from 
FY 2021-2030 
timeframe into 
FY 2012 – 
2015 
Nearly all 
financial gain is 
a result of 
assuming 
contractor CPI 
of 1.5 is 
maintained on 
accelerated 
scope 
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Oak Ridge Reservation Results 
Investment $940M/Savings $720M 


Return on Investment 75% 
Potential new jobs: 1100 


 
OAK RIDGE NATIONAL LABORATORY CENTRAL CAMPUS 


FOOTPRINT REDUCTION PROPOSAL 


 


Covers 
approximately 100 
acres in the heart 
of the main 
campus area of 
ORNL. 
Savings from 
reduced costs for 
S&M, accelerated 
D&D scope, 
operations savings 
from new liquid 
waste system – 
process waste 
treatment options 
Over 80% of 
cleanup to be 
completed by 
FY15, with a few 
essential buildings 
with ongoing 
operations 
remaining, along 
with remediation of 
underlying soils 


 
Y-12 FOOTPRINT REDUCTION PROPOSAL 


Demolish 
high risk 
facilities by 
FY15 
Buildings 
Alpha 4, 
Alpha 5 and 
9206, located 
in the heart 
of the Y-12 
plant  
Addresses the 
greatest risk 
to the work 
force and the 
environment 
at Y-12 
Represent 
over 1.1 
million square 
feet  
Would not be 
demolished 
until FY 22 
otherwise 
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EAST TENNESSEE TECHNOLOGY PARK (ETTP)  
FOOTPRINT REDUCTION PROPOSAL 


 


Accelerates 
demolition of the K-
25 and K-27 buildings 
and remaining 
support facilities by 2 
years 
Reduces base 
operations, 
safeguards & security 
and surveillance and 
maintenance costs 
Includes savings from 
D&D efficiencies 
which results in 
additional savings, as 
well as less 
investment 


 
Portsmouth and Paducah Proposals 
 
The Portsmouth and Paducah Gaseous Diffusion Plants are slated for Decontamination 
and Decommissioning (D&D).  Cost estimates for this work have been based on lessons 
learned form the Oak Ridge (K-25) Gaseous Diffusion Plant D&D.  An initial investment 
of $270M at Portsmouth could yield a potential cost avoidance of $1.6B.  Similar 
investments could be made at Paducah once the site is retired from its current uranium 
enrichment mission.   
 
Status and Proposals for Near Term Completions 
 
Small sites analyzed near-term completion options that accelerate their remaining EM 
work scope. This footprint reduction would allow management to focus resources on 
large site cleanup.  Without additional investments, 10 sites will be finished by 2015.  Six 


additional sites could also be 
accelerated from current 
planning completions – 
Brookhaven and West Valley 
in New York, Nevada Test 
Site, Argonne National 
Laboratory in Illinois, 
Energy Technology 
Engineering Center (ETEC) 
in California, and Moab in 
Utah.   
 
Examples of work at sites 
that can be accelerated: 
 


• Brookhaven National Laboratory involves the decommissioning of two research 
reactors with accelerated completion in 2012. 


Sites with Active EM Programs as of 2008 
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• Uranium Mill Tailings Remedial Action Project in Moab, Utah, cleanup would be 
accelerated by 9 years, from 2028 to 2019.  This project involves the remediation 
of the former uranium-ore processing facility.  


 
• At ETEC, the remaining 


work is focused on the 
D&D of nuclear and non-
nuclear facilities, 
remediation of a few soil 
contamination areas, and 
one groundwater plume.  
The scope of this project 
is being re-evaluated as 
the result of new 
legislative requirements.   


 
• The West Valley 


Demonstration Project is 
divided into two phases.  The first phase involves the relocation of canisters of 
radioactive tank waste to a newly constructed on-site facility for temporary 
storage, the remediation of contaminated soil areas, and the decommissioning of 
several nuclear facilities including the original reprocessing plant and stabilization 
facility.  Completion of this work would be accelerated to 2018.  The second 
phase of work would be completed at a later date when a disposition alternative is 
selected for the high-level waste 


 
 
 
Energy Parks Initiative   
 
This section describes an innovative concept to leverage internal US Department of 
Energy (DOE) resources, in partnership with industry and regional stakeholders, to 
establish Energy Parks.  Designated tracts of land would be transferred to a third party for 
rapid development of large scale energy-related facilities, particularly those with 
potential to significantly influence energy, environment, and economy.  Relevant 
technologies include but are not limited to, wind, solar, biomass, nuclear power, 
desalinization, geothermal, liquefied natural gas transfer stations, hydrogen generation, 
central-station coal power with carbon sequestration, and specialty manufacturing 
capability.  
 
The Nation is facing several significant energy and environmental challenges: 


 Providing secure, safe, and affordable energy supplies 
 Promoting energy sources to protect the environment 


 
EM’s extensive resources that can be applied to these concerns include the following: 


 Large tracts of land, including buffer zones 


Remaining Active EM Sites in 2015 
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 Site environments that have been well characterized 


 Existing infrastructure, including electrical transmission lines, abundant water 
supplies, roads, and railroads 


 On-site resources that can be used to harness energy from renewable resources 
(e.g. solar, wind, geothermal) 


 Nuclear operations and nuclear materials management capabilities 


 State-of-the-art technologies and facilities 


 Thousands of highly trained and experienced scientists, engineers, 
craftspeople, and equipment and process  


 Established relationships with local and state regulators and surrounding 
communities  


 
A way to leverage these DOE/EM assets to address the Nation’s critical national energy 
and environmental needs is through the Energy Parks Initiative (EPI).  Under the EPI,  
DOE would work with the commercial sector and stakeholders to facilitate the building 
and operating of commercial energy supply facilities.  In addition to the EM resources 
listed above, the EPI could involve other DOE tools such as loan guarantees to assist in 
the development of energy facilities.  
 
A significant benefit of implementing the EPI is that states and local communities would 
see that there are future activities which could provide jobs and a tax base.  Without that 
future, some local stakeholders, including labor unions, view the completion of the EM 
mission as a negative event.  At some EM sites, like Savannah River, there is already 
interest by the local community reuse organizations in utilizing part of the site for energy 
facilities. 
 
Also, very preliminary feedback from some members of the energy industry indicates a 
significant interest in the energy parks concept, subject to a demonstrable return on 
investment. 
 
The impact of transforming DOE sites to Energy Parks in all types of clean fuel / green 
energy production would be: 
 


a. Energy production with clean technologies sited on “brownfields” with 
existing infrastructure and a trained workforce. 


b. Accelerate the siting and permitting of new energy facilities due to extensive 
meteorological, technical and natural resource data gathered over the past 50 
years of DOE Operations; these sites are as close to license ready than any 
other sites in the US. 


c. Transition of the current work force and recruit the future work force to take 
advantage of the wealth of technical knowledge and operational experience. 


d. Potential to create thousands of new jobs for the long term.   
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The initiative involves four phases: (1) initial evaluation of key assets for which 
accelerated completion of the EM mission is feasible, and in collaboration with state and 
local stakeholders, define the boundaries for opportunity; (2) optimizing the value of the 
assets in relation to opportunity; (3) enabling development by a third party; and (4) 
participation, as appropriate, in achieving performance objectives.   
 
An investment of about $25 million would initiate phases (1), (2) and (3).  The approach 
emphasizes early success, enabling the initiation of the process and public visibility 
within six months of Secretarial commitment, such as to secure industry commitment to 
Energy Parks at a DOE site.   
 
EM has been carrying out preliminary planning activities such as working on a Request 
for Interest to be able to move out expeditiously if the new Administration chooses to 
pursue the EPI. 
 
 


Summary 
 
EM has strategic planning efforts underway to identify ways to reduce the legacy 
footprint of the EM complex.  These footprint reduction efforts will lower monitoring and 
maintenance costs enabling EM to focus on critical long term activities like managing 
highly radioactive liquid tank waste.  They will also enable the leveraging of DOE/EM 
site assets to address National energy and environmental goals through the Energy Parks 
Initiatives.  
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Purpose  
 
This paper is intended to summarize the key opportunities that can form the basis of a 
strategic dialogue on opportunities to re-engineer the DOE’s radioactive waste 
management system. 
 
Background 
 
DOE Order 435.1, Radioactive Waste Management, provides the overall policy and 
framework for management and disposal of DOE’s radioactive waste streams.  As DOE’s 
designated lead organization for waste management, the Office of Environmental 
Management (EM) “owns” the Order and its associated Manual and Guide and leads 
DOE’s waste-related policy initiatives, strategies and corporate management boards.  In 
addition to DOE Order 435.1, numerous state and Federal laws and regulations, 
enforceable regulatory agreements, and other DOE orders also affect DOE’s waste 
management projects and approaches.  Within this complicated framework, DOE/EM has 
developed complex-wide management and disposal strategies for each of the major 
radioactive waste streams – low level and mixed low level waste (LLW/MLLW), 
transuranic (TRU) waste and high level waste (HLW).   
 
High level waste is radioactive waste resulting from the reprocessing of spent nuclear fuel, 
requiring disposal in a geologic repository due to the high concentrations of long-lived and 
short-lived radionuclides.   Transuranic waste contains man-made elements heavier than 
uranium, which have very long radioactive half-lives, and thus require long-term isolation.  
Low-level radioactive waste (LLW) is radioactive waste that is not high-level radioactive 
waste, spent nuclear fuel, transuranic waste, byproduct material from uranium enrichment, 
or naturally occurring radioactive material.  Mixed low-level radioactive waste is LLW 
containing hazardous waste, typically hazardous chemicals.   Many of the needed 
processing and disposal facilities for the different waste types have been or are being 
constructed.   
 
However, the required time and cost to develop and implement this disposition system are 
quite extensive.  Additionally, elements of the current framework present significant 
constraints and challenges to successful implementation.  Opportunities exist to optimize 
and streamline DOE’s current waste management approaches to safely dispose of the 
wastes, while reducing DOE’s costs, improving schedule and ultimately increasing 
stakeholder and regulatory acceptance of the disposal plans.  
 
These strategic initiatives require careful evaluation and coordination with numerous 
stakeholders, and considerable leadership, management attention and time will also be 
required.   To a limited extent, efforts are already underway on some of these initiatives.  
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Also, in the commercial and industrial sectors, many of these same initiatives are being 
evaluated and pursued.    
 


 Increase investment in waste characterization and segregation to drive disposal 
plans to the lowest possible – while still safe and compliant – disposal path.   DOE 
experience shows that the unit cost for waste disposal increases as waste classes 
change.  It is more costly to dispose of HLW than TRU waste; TRU waste is more 
costly to dispose than LLW; LLW disposal costs much more than sanitary (common 
residential, construction, or commercial waste) or hazardous (e.g., waste containing 
toxic chemicals or heavy metals) disposal.   


 
o Minimize total volume of HLW requiring geologic disposal at Yucca Mountain.  


This could be accomplished through more efficient separation of the low-
radioactivity waste from the HLW, in particular radioactive liquid tank wastes 
and associated equipment after being emptied and decontaminated.  Also 
through use of a risk-based approach to tank waste retrieval.   DOE has statutory 
authority to do this for Idaho National Laboratory and Savannah River Site, but 
further collaboration with regulators would be necessary for improved 
efficiencies.  


 
o Minimize total volume of waste requiring geologic disposal as TRU waste at the 


Waste Isolation Pilot Plant (WIPP). 
 
o Maximize use of DOE “authorized release” process and commercial “bulk 


survey for release” process to dispose of lower activity wastes as non-
radioactive wastes.  The authorized release process allows waste with very little 
or no measurable radioactivity to be disposed in a non-radioactive waste 
disposal facility provided that it is protective of the public and the environment.   
If the waste meets release requirements, DOE may also send very low-activity 
radioactive waste to certain commercial firms to characterize, process, and 
dispose under their radioactive material license at non-radioactive waste 
disposal facilities.    


 
 Pursue statutory/legislative changes to support waste disposal strategies.   Various 


laws affect the details of DOE’s waste management plans.  Limited changes to these 
laws could resolve existing programmatic risks and could facilitate acceleration and 
cost savings.    


 
o WIPP Land Withdrawal Act (LWA) dictates that only transuranic waste 


generated from atomic-energy defense activities, e.g. generated from the 
production of nuclear weapons, can be disposed at WIPP.  A modification to the 
LWA statute could permit non-defense origin TRU waste to be disposed at 
WIPP.  Or, the LWA could be modified in the future to permit use of WIPP for 
disposal of other than TRU waste streams.  These other wastes could include 
sealed radioactive sources used in industry, medicine, and academia that are no 
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longer used and pose a proliferation risk, Greater-Than-Class C1 LLW (pending 
completion of the Greater-Than-Class-C low level waste Environmental Impact 
Statement), or even HLW, if the proposed repository at Yucca Mountain is 
significantly delayed.  It is possible that future TRU waste generation rates may 
require the volumetric limits within the LWA to be revisited. 


 
o The Nuclear Waste Policy Act (NWPA) contains a statutory limit to the total 


volume of HLW and spent nuclear fuel (SNF) that can be disposed at Yucca 
Mountain.  The Department’s Office of Civilian Radioactive Waste 
Management leads all efforts related to Yucca Mountain and has previously 
proposed that this limit be revised.  DOE-EM has a direct stake in this matter, as 
only 1/10th of the current capacity is reserved for DOE-owned HLW and SNF.  
This allocation is inadequate to dispose of the EM’s HLW and SNF inventory. 


 
o Legislative language may be needed to resolve the uncertainties related to 


disposal of specific waste forms, such as the sodium bearing and calcine wastes 
at Idaho or the liquid TRU waste stored in tanks at the Office of River 
Protection.  The historic processing and co-mingling of these waste streams 
results in some uncertainty on their appropriate waste classification.  If they 
must ultimately be managed as HLW and disposed at Yucca Mountain, 
significant additional cost and schedule investment will be required.  
Technological issues with regard to waste form as well as regulatory issues 
would need to be addressed in order to dispose of these materials as TRU. 


  
o Legislation may be required to resolve the uncertainty of tank closures at West 


Valley and the Office of River Protection and to provide statutory authorities 
comparable to what exists for Idaho and Savannah River Site. 


 
o Legislative clarifications may be needed to support implementation of DOE’s 


statutory responsibilities related to citing a disposal facility for GTCC LLW.   
Per the Energy Policy Act of 2005, DOE must provide a report to Congress on 
any actions or decisions required of Congress to support GTCC LLW disposal.  
This report is due following the completion of the GTCC LLW Disposal 
Environmental Impact Statement that is under development.  


 
 Revision of the waste classification system.   Today, the United States’ waste 


classification system is largely based on waste origin or statutory definition, rather than 
the hazards that the wastes present.  For several years, subject matter experts and 
review groups (e.g., National Academy of Sciences, Health Physics Society) have 
offered proposals that a risk-based waste classification system be developed.  A risk-
based classification system would facilitate development of disposal strategies, 
facilities and systems that ensure the protection of the public and environment, while 
potentially minimizing many of the hazards that workers and the public face through 


                                                 
1 GTCC waste is LLW resulting from U.S. NRC-licensed activities with radionuclides that would be 
dangerous to humans beyond 500 years. 
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the required waste treatment, transport and disposal activities required under the 
current framework.   


 
A statutory change to the waste classification system would be needed to resolve much 
of the uncertainty and controversy associated with potential on-site disposal plans for 
lower-activity, lower-risk waste streams.  The most significant processing and isolation 
plans would be reserved for those waste and materials streams that truly present the 
greatest hazard.   Importantly, a risk-based classification system could resolve much of 
the confusion and apparent inconsistency in treatment and disposal methods that are 
posed by the current framework.   A national dialogue on possible waste classification 
changes would require close coordination with the US Environmental Protection 
Agency, the US Nuclear Regulatory Commission, States, industry and the 
academic/scientific community.   


 








Increasing Costs and Liabilities Projected for Contractors’ Pensions and 
Postretirement Benefits may exceed budget requested for indirect program costs in 
FY 2009 and FY 2010. 
 
The Department’s liability for contractor employee pension and other post-retirement 
medical benefits stems from the evolution of Management & Operating (M&O) contracts 
during World War II, when the Atomic Energy Commission (AEC) entered into 
arrangements with private contractors comprised of industrial and academic 
organizations for the construction and operation of facilities necessary for the atomic 
energy program.  M&O contracts contemplate long-term relationships where contractors 
handle day-to-day management and operation of the facilities, and the Government 
reimburses the contractors for virtually all costs and exercises broad oversight.  
 
Work performed under M&O contracts had no commercial counterpart, required a stable, 
long-term workforce, and extensive on-the-job training at remote and often undesirable 
worksites; therefore, contractors provided benefits designed to recruit and retain 
employees for the long-term.  This also drove a requirement for follow-on contractors to 
retain existing employees along with their pay and benefits.  DOE still uses cost-
reimbursement contracts to manage its facilities.  Subject to specific allowability, 
allocability, and reasonableness requirements applicable to all government cost-
reimbursement contracts, DOE continues to reimburse the costs of employee 
compensation and benefits -- including pension and postretirement benefits (PRB) -- for 
current and former employees.   
 
Over the last several years, the annual cost of pension and other post-retirement benefits 
has increased significantly.  Between FY 2001 and FY 2008, the amount that DOE 
reimbursed its contractors annually for these benefits rose from $263 million to $705 
million – a 168 percent increase.  In addition, DOE’s liability for these benefits increased 
from $7.5 billion in FY 2001 to $12.3 billion in FY 2008.  Furthermore, new Pension 
Protection Act (PPA)1 requirements coupled with the recent market downturn in assets 
are expected to increase costs over the next 2 to 5 years.  As a result, DOE faces a 
significant challenge in balancing its responsibility for mission funding and funding 
necessary to recruit and retain a highly skilled contractor workforce.   
 
Most of the contractor pension plans will be valued on January 1, 2009 and then DOE 
will be able to determine the funding requirements.  Preliminary indications are that at 
least 25 of the total of 47 defined benefit plans may require contributions greater than 
expected, and several of these plans will be less than 80% funded.  DOE is evaluating 
contractor projections of anticipated pension contributions compared to FY 2009 
budgeted pension contributions.  Upon completion of this evaluation, DOE will be able to 
determine the impact on the FY 2009 budget. 


                                                 
1 The PPA requires that for plan years beginning after 12/31/07, plans must be funded at 100% of the 
present value of the benefit liability (it was 90% under the old rules.)   Any funding shortfall must be 
amortized over 7 years versus up to 30 years under the old rules.  At risk plans, those that are less than 80% 
funded, trigger benefit restrictions and more conservative assumptions.  Severely underfunded plans, less 
than 60% funded, cause benefit accruals to cease. 
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DOE Office of Science 
Research Related to Smart Grid and Transmission for Renewables 


 
The Office of Science is engaged—both independently and in cooperation with multiple DOE 
technology programs—in a variety of current and planned research activities relevant to 
addressing the technological challenges facing the nation’s electricity infrastructure.  
Community-driven research needs workshops led by Office of Science programs have played a 
critical role in identifying the specific research opportunities discussed below. 
 
Current Research 
The DOE Office of Science currently supports basic research in several areas that will enable the 
scientific and technical breakthroughs needed to overcome barriers to advanced smart grid and 
transmission technologies: 
 
• Electrical Energy Storage (EES).  Today’s batteries and electrochemical devices suffer from 


limited energy and power capacities, lower than desired rates of charge and discharge, 
calendar and cycle life limitations, low abuse tolerance, high cost, and poor performance at 
high or low temperatures.  Overcoming these performance deficiencies would improve the 
dispatchability of intermittent sources, facilitate load-leveling and peak-shaving for a more 
efficient and reliable electric grid system, and accelerate the development of robust electric 
vehicles.  Research opportunities exist to create designer materials at the molecular level that 
could yield a new class of high-cycle, high-density electric batteries. 
 
Although ongoing core research activities within the Basic Energy Sciences (BES) program 
are relevant to EES, a specific BES focus area in EES does not yet exist.  The FY 2009 
President’s Request included $33,369,000 for new basic research in electrical energy storage.  
Five areas of basic research for batteries and electrochemical capacitors were identified for 
this new investment: efficacy of material structure in energy storage; charge transfer and 
transport; electrolytes; probes of energy storage chemistry and physics at all time and length 
scales; and multi-scale computational modeling. 


 
• High-Temperature Superconductors.  Dramatic improvements to the grid’s efficiency, 


capacity, and reliability could be possible with new superconducting materials that minimize 
distribution losses.  Up to a factor of ten increase in superconductor performance could 
potentially be achieved through the development of a fundamental understanding of the 
mechanism of high temperature superconductivity.   
 
Although a specific BES focus area in superconductivity does not exist, BES supports 
approximately 100 different research projects related to superconductivity as part of its core 
research activities at DOE laboratories and universities.  Funding in FY 2009 under the 
Energy Frontier Research Centers and Single-Investigator and Small-Group Research 
activities in BES will significant increase BES research in superconductivity (see “Future 
Plans” below). 
 


• Advanced Mathematics for Optimization of Grid Control and Cybersecurity.  Optimization of 
grid control and cybersecurity require advanced mathematical techniques and modeling to 
understand the roles and relevance of complex, multi-scale system components and their 
interactions.  Grid operations and planning activities rely critically on mathematical models 
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that increase in complexity with the number of users and the diversity of power sources.  
Grid optimization comprises combinations of planning, control, operations, contingencies, 
market dynamics, policy, and socially imposed constraints, all in an environment 
characterized by enormous uncertainty and significant risk.  Similarly, cybersystems also 
involve large numbers of components with different structures and scales, ranging through 
individual machines, a local network, the network at a DOE lab, and the full Internet.  
Understanding, assessing, planning for, and predicting risk are central elements in 
cybersecurity, including factors such as cost, impact, policy, and privacy.   
 
In FY 2008, the Advanced Scientific Computing Research (ASCR) program initiated a new 
research activity in the Applied Mathematics program with announcement of a funding 
opportunity, Multiscale Mathematics and Optimization for Complex Systems, with particular 
focus on techniques for formulating, analyzing and solving challenging optimization 
problems arising in complex natural and engineered systems including grid control and 
cybersecurity.  Two awards were made in FY 2008 and another eleven were notified of a 
delay in funding decisions due to uncertainty in the FY 2009 budget.   
 


Workshop Reports 
The Office of Science has conducted a number of community-driven, basic research needs 
workshops to identify research opportunities with significant potential impact on electric grid 
applications. 
 
• Computational Research Needs in Alternative and Renewable Energy.  This report is based 


on a workshop held jointly with DOE Office of Energy Efficiency and Renewable Energy 
(EERE) in September 2007, to identify computational research needs and opportunities in 
alternative and renewable energy, with a focus on EERE mission objectives and Office of 
Science capabilities.  “Energy Distribution—Grid Futures and Reliability” was one focus for 
which five research challenges were indentified, including modelling of distributed energy 
sources and management of smart grid infrastructure.  Recommendations from this report 
have been incorporated, where possible, into existing ASCR research. 
http://www.sc.doe.gov/ascr/Research/AM/ComplexSystemsWorkshopReport.pdf 
 


• Basic Research Needs for Electrical Energy Storage.  This report is based on a workshop 
held April 2–4, 2007, to identify basic research needs and opportunities underlying batteries, 
capacitors, and related EES technologies, with a focus on new or emerging science 
challenges with potential for significant long-term impact on the efficient storage and release 
of electrical energy.  The workshop was conducted in coordination with EERE and the Office 
of Electricity Delivery and Energy Reliability (OE).  
http://www.sc.doe.gov/bes/reports/files/EES_rpt.pdf 
 


• Mathematical Research Challenges in Optimization of Complex Systmes.  This report is 
based on a workshop held in December, 2006, to identify mathematical research challenges 
arising in four applications of interest to DOE including power grid control and optimization; 
and risk assessment for cybersecurity.  OE participated in this workshop. 
http://www.sc.doe.gov/ascr/Research/AM/ComplexSystemsWorkshopReport.pdf  
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• Basic Research Needs for Superconductivity.  This report is based on a workshop held May 
8–10, 2006, to examine the prospects for superconducting grid technology and its potential 
for significantly increasing grid capacity, reliability, and efficiency to meet the growing 
demand for electricity over the next century.  The workshop was conducted in coordination 
with representatives from the OE.  
http://www.sc.doe.gov/bes/reports/files/SC_rpt.pdf 
 


Coordination 
The Office of Science is actively coordinating with EERE and OE to foster research programs in 
several of the areas described in the previous section. 
 
• Electrical Energy Storage. The FY 2009 Budget Request identifies $2,000,000 per year for 


BES research specifically coordinated with DOE applied research in electrical energy 
storage.  EERE has committed $3,000,000 per year and OE has committed $250,000 per year 
for this coordination.  Potential uses for this money include joint solicitations and targeted 
funding in the area of nanoscale materials and architectures for electric energy storage. 


 
• Electrical Energy Storage. BES developed a Small Business Innovative Research (SBIR) 


topic with OE on “Solid State Electrolyte Development for Advanced Energy Storage 
Devices” for FY 2008.  The effort will continue in the FY 2009 SBIR solicitation. 
 


• Superconductivity.  The OE Superconductivity Program is focused on the implementation of 
high temperature superconductors as a replacement for copper in the electric grid.  OE 
conducts an annual review of the superconductivity program.  BES assists in the review of 
this program. 


 
• Optimization of Complex Systems, Control Theory and Risk Assessment.  This R&D 


Integration area was new for FY 2008 with $2M in ASCR applied mathematics.  OE does not 
directly participate in this topic area but has expressed interest in regular updates of ASCR 
efforts.  


 
Future Plans 
The Office of Science is poised to significantly expand its portfolio of fundamental research with 
direct relevance to grid applications. 
 
• Energy Frontier Research Centers (EFRCs).  The FY 2009 BES Budget request included 


$100,000,000 to launch the EFRCs, which will support high-risk, high-reward basic research 
to provide the basis for transformative energy technologies of the future.  EFRCs will 
provide a unique opportunity for universities, DOE laboratories, for-profit companies, and 
non-profit entities to partner in fundamental basic research critical to future energy 
technologies.  These multi-year collaborations will bring together the skills and talents of a 
critical mass of investigators to enable energy-relevant basic research of a scope and 
complexity that would not be possible with the standard single-investigator or small-group 
award.  Research in electrical energy storage and superconductivity were specifically 
included in this $100,000,000 initiative and these areas are represented among the 
approximately 260 proposals recently received under the EFRC Funding Opportunity 
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Announcement. 
http://www.sc.doe.gov/bes/EFRC.html 
 


• Single-Investigator and Small-Group Research.  The FY 2009 Budget includes new funding 
to support proposals from individual investigators and small groups of investigators to 
significantly enhance the core research programs in BES and pursue the fundamental 
understanding necessary to meet the global need for abundant, clean, and economical energy.   
Research in electrical energy storage and superconductivity are among the nearly 800 
proposals received under this effort. 
http://www.sc.doe.gov/bes/SISGR.html 
 


• Expanded Optimization and Risk Assessment of Complex Systems Program.  The House 
appropriations report for FY 2009 would have increased the ASCR budget in this area from 
$2M per year to $5M.  This funding would enable ASCR to increase the number of awards in 
this area from five to thirteen and to add bi-annual joint Principal Investigator meetings with 
the applied programs, including The Office of Electricity Delivery and Energy Reliability.  








Western Area Power Administration  
Follow-up to Nov. 25, 2008 Transition Meeting 


 
 
Undeveloped Transmission Right-of-Way 
Western has very little undeveloped transmission right-of-way.  There is a 7-mile right-of-way 
between Folsom, CA and Roseville, CA where Western acquired a 250’ wide right-of-way but 
is only using half of it.  Another line could be built parallel to Western’s line to relieve 
congestion in the Sacramento area.  In addition, Western has rights-of-way for many 
transmission lines that could be rebuilt (either reconductored or uprated) to increase 
transmission capacity.  For example, Western’s Tracy-Livermore 230-kV line is a single 
circuit line but the existing towers could support a double circuit line.  In general Western’s 
115-kV lines could be either reconductored or uprated (to 230-kV) without significant right-of-
way or environmental work.  Western’s rights-of-way would have to be evaluated on a case-
by-case basis to determine if the existing right-of-way would be sufficient to accommodate a 
proposed transmission facility upgrade.  Information on 31 Western line segments that could 
be reconductored or uprated between FY09 and FY11 is provided in a separate document.   
 
 
Irrigation Water Deliveries 
The Bureau of Reclamation delivers approximately 30 million acre feet of water annually.  
This figure includes all Reclamation irrigation deliveries, including those in Bonneville Power 
Administration’s service territory.  Note that the amount of water delivered can vary based on 
hydrological conditions.  Irrigation deliveries do not necessarily impact hydropower 
generation, since irrigation water is run through power turbines to the extent possible prior to 
being delivered to irrigators. 
 
 
Potential Infrastructure Projects 
Western could use funding from the economic stimulus package to improve the transmission 
infrastructure in its service territory (see the attached list).  These projects are generally 
rehabilitation and reliability projects on Western’s system.  In FY 2009, Western could spend 
approximately $64 million on these projects; and in FY 2010 we could spend approximately 
$206 million.  These projects would provide employment opportunities in the West as most of 
them would be completed using contractors.  Please note that there is some duplication 
between this list of projects and the 31 line segments referred to in the first paragraph above.  
At your request, we can provide you with revised numbers that exclude the duplicated 
projects. 


 
Renewable Energy Purchases 
As part of the economic stimulus package, Western or its customers could promote 
renewable energy by purchasing the output from renewable generation built in its service 
territory as a result of incentives provided in the stimulus package.  Any such purchases 
would have to be economically neutral or beneficial to Western or its customers. 
 
 
Rev. 1, 12/10/08 








RECONDUCTORING / UPRATING OF EXISTING WAPA TRANSMISSION 
 
WAPA evaluated both reconductoring (changing out wires on existing structures) and 
uprating (changing the structures and the wires to allow for operating the facilities at 
increased voltages in the future, generally increasing the voltage from 115-kV to 230-
kV) on 31 line segments.  We wouldn't need significant additional right-of-way or 
environmental work for either reconductoring or uprating these lines.  To the extent 
these projects are not included in our existing construction plans, WAPA would need 
new legislative authority to recover these costs in separate rates, and use revenue 
generated from use of the new capacity to repay these costs.  Taxpayers would 
ultimately repay any portion of the costs for facilities that do not generate sufficient 
additional revenue to accomplish repayment.  This additional authority would be 
required to keep this work from impacting the rates of our existing customers, who 
would otherwise oppose this effort.   
 
 
1. What is the average age of WAPA lines?   
 
The average age of all WAPA lines is 44 years.   
 
  
2. What is the maximum number of miles WAPA could reconductor or uprate over the 
next two to three years if funding were not a constraint and what is the funding level this 
would entail? 
 
WAPA could reconductor or uprate 31 line segments for a total of 2,500 miles of line 
over the next 2-3 years. 
 
The total cost of reconductoring would be approximately $1 billion. 
 
The total cost of uprating would be approximately $1.25 billion. 
 
  
3. What percentage of total WAPA lines is this?   
 
These line segments represent about 15% of total WAPA line-miles. 
  
 
4. What share of all government and all lines is this?   
 
WAPA is one of the largest transmission owners in the country.  WAPA owns about 
34.5% of all government lines and less than 1% of all lines in the U.S.  The work on 
these line segments would represent about 5% of all government lines. 
  
 







5. What is the average loss on current lines?  
 
The average loss on WAPA lines is currently about 4%. 
 
  
6. What do we expect the average loss to be with reconductored or uprated lines?  
 
Reconductoring will not significantly reduce losses.  Operating uprated lines at 
increased voltages would reduce losses.  In the near term (5-10 years), WAPA would 
not generally be able to operate uprated lines at the higher voltages due to the lag time 
in ordering the required new transformers, complying with regional planning process 
requirements, and coordinating required upgrades on other utilities' systems. 
  
 
7. How much electricity is saved annually as a result?  
 
There would be negligible savings in losses (see the answer to #6). 
 
  
8. How many megawatts of wind and other renewables could gain access to the grid 
with WAPA reconductoring or uprating as anticipated above? 
  
Reconductoring could double the capacity of a given line segment.  This translates into 
an additional 125 MW on a 115-kV line segment.  Uprating from 115-kV to 230-kV could 
increase capacity by 300 MW on a given line segment.  Note that this only applies to the 
line segment that has been reconductored or uprated.  Other system upgrades may be 
required to move a generation source to load. 
 
 
9.  How many jobs would the reconductoring/uprating create? 
 
We anticipate reconductoring the 31 line segments would create approximately 670 
direct domestic jobs. 
 
We anticipate uprating the 31 line segments would create approximately 1,290 direct 
domestic jobs. 
 
These numbers do not including any increases in jobs due to manufacturing the 
materials or any other indirect jobs.  We don't have a good way of estimating such 
impacts. 
 
 







10.  "Fun" Facts:   
 
Reconductoring the lines could double the capacity on these line segments.   
 
Uprating the lines could triple the capacity on these line segments.   
 
Some of WAPA's lines that would be uprated are over 70 years old. 







NEW TRANSMISSION 
 
The following transmission projects are a sample of projects that we are aware of that 
are not related to the reconductoring or uprating of the line segments discussed above.  
These projects represent the tip of the iceberg of projects WAPA could participate in to 
enhance the nation’s transmission infrastructure if we had additional funding and/or 
legislative authority such as the draft Reid legislation.  These projects would depend on 
third party participation and resources and would be completed beyond the 2011 
timeframe.   
 
 
1.  California Zeta Line (500 kV):  Raven to Round Mountain to Olinda to Tracy 
            Estimated cost:  $800 million 
            Estimated transmission line mileage:  490 miles  
 
2.  California Alpha Line (230-kV):  Tracy to Modesto Irrigation District to Turlock 
Irrigation District 
            Estimated cost:  $200 million 
            Estimated transmission line mileage:  125 miles 
 
3.  California Delta Lind (230-kV):  Tracy to Livermore to Santa Clara 
             Estimated cost:  $300 million 
             Estimated transmission line mileage:  185 miles   
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Energy Legislation in Congress 
September 26, 2008 


 
Title and Bill Number Introduction Committee Action Floor Action Public Law 


9/11 Commission 
Recommendation Act of 
2001 (S.4) 


Sen. Reed (1/4/2007) Reported on 2/22/2007 
(No Report Number)  


Senate approved the bill 
on 3/13/2007 (60-38). 
Subsumed into H.R. 1 
(as an amendment) on 
3/13/2007.  


H.R. 1 became P.L. 110-
53 on 7/9/2007. 


9/11 Commission 
Recommendation Act of 
2007 (H.R. 1) 


Rep. Thompson (of 
Mississippi) (1/5/2007) 


 House approved on 
1/9/2007 (299-128); 
Senate approved on 
7/9/2007 (by unanimous 
consent); Conference 
Report was reported on 
7/25/2007; House agreed 
to Conference Report 
7/27/2007 (371-40). 


H.R. 1 became P.L. 110-
53 on 7/9/2007. 


Energy Security and 
Diplomacy (S. 193) 


Sen. Lugar (1/4/2007) Reported on 4/12/2007  
(S. Rpt. 110-54) 


  


Ten-in-Ten Economy 
Act (S. 357) 


Sen. Feinstein 
(1/22/2007) 


Reported on 5/8/2007 
(No report assigned). 
Bill with an amendment 
was incorporated into S. 
1419. 


  


High-Performance 
Green Building Act of 
2007 (S. 506) 


Sen. Lautenberg 
(2/6/2007) 


Reported on 12/12/2007  
(S. Rpt. 110-241) 
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Title and Bill Number Introduction Committee Action Floor Action Public Law 
A Bill to Amend the 
Energy Policy Act of 
2005 to Provide an 
Alternate Sulfur Dioxide 
Removal Measurement 
for Certain Coal 
Gasification Project 
Goals (S. 645) 


Sen. Craig (2/15/2007) Reported on 12/12/2007 
(S. Rpt. 110-158) 


  


Accountability in 
Government Contracting 
Act of  2007 (S. 680) 


Sen. Collins (2/17/2007) Reported on 10/22/2007 
(S. 110-201) 


Senate approved the bill 
on 11/7/2007 (by 
unanimous consent) 


 


United States-Israel 
Energy Cooperation Act 
(S. 838) 


Sen. Smith (3/12/2007) Reported on 9/17/2007   
(S. Rpt. 110-176) 


Placed on the Senate 
Legislative Calendar on 
09/17/2007. 


Bill was subsumed into     
H.R. 2272 which 
became P.L. 110-69 


NOPEC Act (S. 879) Sen. Kohl (3/14/2007) Reported on 5/22/2007 
(S. Rpt. 110-68) 


Placed on the Senate 
Legislative Calendar on 
5/22/2007 


 


NOPEC Act (H.R. 2264) Rep. Conyers 
(5/10/2007) 


Reported on 5/20/2007 
(H. Rept. 110-160) 


House approved on 
5/21/2007 (345-72) 


 


Public Building Cost 
Reduction Act of 2007 
(S. 992) 


Sen. Boxer (3/27/2007) Reported on 5/3/2007 
(S. Rpt. 110-60) 


  


A Bill to Amend the 
Natural Gas Pipeline Act 
to Allow the Federal 
Coordinator for Alaska 
Natural Gas 
Transportation to Hire 
Employees more 
Efficiently (S. 1089) 


Sen. Murkowski 
(4/11/2007) 


Reported on 7/25/2007 
(S. Rept. 110-178) 


  


Nuclear Safeguards and 
Supply Act of 2007  
(S. 1138) 


Sen. Lugar (4/18/2007) Reported on 6/27/2007 
(S. Rpt. 110-151) 
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Title and Bill Number Introduction Committee Action Floor Action Public Law 
DOE Electricity 
Program Enhancement 
Act of 2007 (S. 1203) 


Sen. Bingaman 
(4/24/2007) 


Reported on 9/17/2007 
(S. Rpt. 110-160) 


  


Energy Savings Act of 
2007 (S. 1321) 


Sen. Bingaman 
(5/7/2007) 


Reported on 5/7/2007 
(S. Rpt. 110-65) 


  


Renewable Fuels, 
Consumer Protection, 
and Energy Efficiency 
Act of 2007 (S. 1419) 
(identical to S. Amdt. 
1502) 


Sen. Reid (5/17/2007)  Placed on the Senate 
Legislative Calendar on 
05/17/2007.  Subsumed  
into H.R. 6 (P.L. 110-
140) as S. Amdt. 1502). 


 


A Bill to Require the 
Administrator of the 
Environmental 
Protection Agency to 
Conduct a Study of the 
Feasibility of Increasing 
the Consumption in the 
United States of Certain 
Ethanol-Blended 
Gasoline (S. 1828) 


Sen. Inhofe (7/19/2007) Reported on 9/24/2008 
(S. Rept. 110-494) 


  


America’s Climate 
Security Act of 2007 (S. 
2191) 


Sen. Lieberman 
(10/18/2007) 


Reported on 12/5/2007 
(No report number) 


  


Flood Insurance Reform 
and Modernization Act 
of 2007 (S. 2284) 


Sen. Dodd (11/1/2007) Reported 11/1/2007  
(S. Rept. 110-214) 


Amended to suspend 
purchase of SPR Oil 
passed on 5/13/2008  
(97-1). Senate approved 
on May 13, 2008 (92-6). 


 


Climate Change 
Adaption Act (S. 2355) 


Sen. Cantwell 
(11/14/2007) 


Reported on 6/5/2008 
(S. Rept. 110-347) 


  


Oil Pollution 
Amendment Act  
(S. 2700) 


Sen. Lautenberg 
(3/4/2008) 


Reported on 9/8/2008 
(S. Rept. 110-445) 
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Title and Bill Number Introduction Committee Action Floor Action Public Law 
Consolidated Natural 
Resources Act of 2008 
(S. 2739) 


Sen. Bingaman 
(3/10/2008) 


 Senate approved on 
4/10/2008 (91-4).  
House approved on 
4/29/2008 (291-117). 


S. 2739 became P. L. 
110-229 on May 8, 
2008. 


National Defense 
Authorization Act for 
FY 2009 (S. 3001) 


Sen. Levin (5/12/2008) Reported on 5/12/2008 
(S. Rept. 110-335) 


Senate invoked cloture 
9/8/2008 (83-0).  Senate 
approved on 9/17/2008 
(88-8).  House 
approved on 9/24/2008 
(392-39). 


 


Department of Energy 
National Security Act 
(S. 3004) 


Sen. Levin (5/12/2008)  Senate approved on 
9/17/2008 (by 
unanimous consent) 


 


Lieberman-Warner 
Climate Security Act of 
2008 (S. 3036) 


Sen. Boxer (5/20/2008)  Senate did not invoke 
cloture on 6/6/2008 (48-
36) 


 


Energy and Water 
Development 
Appropriations Act for 
FY 2009 (S. 3258) 


Sen. Dorgan (7/14/2008) Reported on 7/14/2008 
(S. Rept. 110-416) 


  


A Bill to Approve the 
United States-India 
Agreement for 
Cooperation on 
Peaceful Uses of 
Nuclear Energy  
(S. 3548) 


Sen. Dodd (9/23/2008) Reported on 9/23/2008 
(no report number 
given) 


  







 5


Title and Bill Number Introduction Committee Action Floor Action Public Law 
Energy Independence 
and Security Act of 2007 
(H.R. 6) 


Rep. Rahall (1/12/2007) Reported on 1/16/2007 
(H. Rept. 110-2) 


House approved on 
1/18/2007 (234-163); 
Senate approved on 
6/21/2007 (65-27); 
Revised and approved 
by the House on 
12/6/2007 (235-181); 
Revised and failed 
approval by the Senate 
on 12/12/2007; Revised 
further and approved by 
the Senate on 12/13/ 
2007 (86-8); House 
approved the revised bill 
on 12/18/2007 (314-
100). 


H.R. 6 became P.L. 110-
140 on 12/19/2007. 


H-Prize Act of 2007 
(H.R. 632) 


Rep. Lipinski 
(1/23/2007) 


Reported on 6/5/2007 
(H. Rept. 110-171) 


 Bill was subsumed into 
H.R. 6 which became 
P.L. 110-140. 


A Bill to Direct GSA to 
Install a Photovoltaic 
System at DOE 
Headquarters (H.R. 798) 


Rep. Oberstar (2/5/2007) Reported on 2/12/2007 
(H. Rept. 110-11) 


House approved on 
2/12/2007 (by a voice 
vote) 


Bill was subsumed into 
H.R. 6 which became 
P.L. 110-140. 


Energy Technology 
Transfer Act (H.R. 85) 


Rep. Biggert (1/4/2007) House reported on 
2/28/2007 (H. Rept. 
110-38); Senate reported 
on 7/25/2007 (S. Rept. 
110-162) 


House approved on 
3/12/2007 (395-1) 


 


10,000 Teachers, 10 
Million Minds Science 
and Math Scholarship 
Act (H.R. 362) 


Rep. Gordon 
(1/10/2007) 


Reported on 4/12/2007 
(H. Rept. 110-85) 


House approved on 
4/24/2007 (389-22) 
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Title and Bill Number Introduction Committee Action Floor Action Public Law 
Sowing the Seeds 
Through Science and 
Engineering Research 
Act (H.R. 363) 


Rep. Gordon 
(1/10/2007) 


Reported on 2/28/2007 
(H. Rept. 110-39) 


House approved on 
4/24/2007 (397-20) 


 


Advanced Fuel 
Infrastructure R&D Act 
(H.R. 547) 


Rep. Gordon 
(1/18/2007) 


Reported on 2/5/2007 
(H. Rept. 110-7) 


House approved on 
2/8/2007 (400-3) 


 


Copper Valley Native  
Allotment Resolution  
Act of 2007 (H.R. 865) 


Rep. Young (of Alaska) 
(2/6/2007) 


Reported on 4/17/2007 
(H. Rept. 110-91) 


House approved on 
4/17/2007 (by a voice 
vote) 


 


International Nuclear 
Fuel for Peace and 
Nonproliferation Act of 
2007 (H.R. 885) 


Rep. Lantos (2/7/2007) Reported on 6/18/2007 
(110-196) 


  


Global Climate Change 
Research Data and 
Management Act of 
2007 (H.R. 906) 


Rep. Udall (of Colorado) 
(2/7/2007) 


Reported on 4/24/2008 
(H. Rept. 110-605,  
Part 1) 


  


High-Performance  
Computing Amendment  
Act (H.R. 1068) 


Rep. Baird (2/15/2007) Reported on 2/28/2007 
(H. Rept. 110-40) 


House approved on 
3/12/2007 (by a voice 
vote) 


 


Steel and Aluminum 
 Energy Conservation  
Reauthorization Act 
 (H.R. 1126) 


Rep. Lipinski 
(2/16/2007) 


Reported on 2/28/2007 
(H. Rept. 110-41) 


House approved on 
3/12/2007 (by a voice 
vote).  Senate E&NR 
Committee ordered the 
bill favorably reported 
on 7/25/2007 (S. Rept. 
110-181) 


 


Federal Price Gouging 
Prevention Act (H.R. 
1252) 


Rep. Stupak (2/28/2007)  House approved on 
5/23/2007 (284-141) 


 


Accountability in  
Contracting Act (H.R.  
1362) 


Rep. Waxman 
(3/6/2007) 


Reported on 3/14/2007 
(H. Rept. 110-47) 


House approved on 
3/15/2007 (347-73) 
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Title and Bill Number Introduction Committee Action Floor Action Public Law 
Water Resources 
Development Act of 
2007 (H.R. 1495) 


Rep. Oberstar 
(3/13/2007) 


Reported on 3/29/2007 
(H. Rept. 110-80) 


House approved on 
4/19/2007 (394-25).  
Senate approved its 
version on 5/16/2007 
(91-4).  Conference 
Report filed on 
7/31/2007 (H. Rept. 
110-280).  House 
approved Conference 
Report on 8/1/2007 
(381-40). Senate 
approved Conference 
Report on 9/24/2007 
(81-12). 


The President vetoed the 
bill on 11/2/2007.  
House overrode veto on 
11/6/2007 (361-54).  
Senate overrode the veto 
on 11/8/2007 (79-14).  
The bill became law on 
11/9/2007 (P.L. 110-
114). 


Mercury Export Ban Act 
of 2007 (H.R. 1534 ) 


Rep. Allen (3/15/2007) Reported on 10/30/2007  
(H. Rept. 110-444) 


  


National Defense 
Authorization Act for 
FY 2008 (H.R. 1585) 


Rep. Skelton 
(3/20/2007) 


Reported in two parts 
(H. Rept. 110-146 and 
H. Rept. 110-146 Part 2) 


House approved on 
5/17/2007 (397-27).  
Senate approved on 
10/1/2007 (92-3). 
Conference Report filed 
on 12/6/2007 (H. Rept. 
110-477).  House 
approved Conference 
Report on 12/12/2007 
(370-49).  Senate 
approved Conference 
Report on 12/14/2007. 


President vetoed on 
12/28/2007.  See H.R. 
4986 for further action. 


Green Education Act of 
2007 (H.R. 1716) 


Rep. McCaul 
(3/23/2007) 


Reported on 6/5/2007 
(H. Rept. 110-173) 
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Title and Bill Number Introduction Committee Action Floor Action Public Law 
Department of Energy 
Carbon Capture and 
Storage Research, 
Development and 
Distribution Act of 2007 
(H. R. 1933) 


Rep. Udall (of Colorado) 
(4/18/2007) 


Reported on 8/3/2007 
(H. Rept. 110-301) 


  


21st Century 
Competiveness Act / 
America COMPETES 
Act (H.R. 2272) 


Rep. Gordon 
(5/10/2007) 


 House approved on 
5/21/2007 (by voice 
vote).  Senate approved 
on 7/19/2007 (by 
unanimous consent). 
Conference Report was 
filed on 8/1/2007 (H. 
Rept. 110-289).  House 
approved Conference 
Report on 8/2/2007 
(367-57).  Senate 
approved Conference 
Report on 8/2/2007 (by 
unanimous consent). 


H.R. 2272 became P.L. 
110-69 on 8/9/2007 


America COMPETES 
Act (S. 761) 


Sen. Reid (3/5/07)  Senate approved the bill 
on 4/5/2007 (88-8).   


Bill was subsumed into 
H.R. 2272 which 
became P.L. 110-69  


Establishing the 
Advanced Research 
Projects Agency – 
Energy (ARPA-E) (H.R. 
364) 


Rep. Gordon 
(1/10/2007) 


Ordered to be reported 
(as amended) on 
5/23/2007. 


 Bill was subsumed into 
H.R. 2272 which 
became P.L. 110-69. 


Advanced Geothermal 
Energy Research and 
Development Act of 
2007 (H.R. 2304) 


Rep. McNerney 
(5/14/2007) 


Reported on 6/21/2007 
(H. Rept. 110-203) 
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Title and Bill Number Introduction Committee Action Floor Action Public Law 
Marine Renewable 
Energy Research and 
Development Act of 
2007 (H.R. 2313) 


Rep. Hooley (5/15/2007) Reported on 6/21/2007 
(H. Rept. 110-202) 


  


Energy Policy Reform 
and Revitalization Act  
of 2007 (H.R. 2337) 


Rep. Rahall (5/16/2007) Reported on 8/3/2007 
(H. Rept. 110-296, Part 
1) 


  


Produced Water 
Utilization Act of 2008 
(H.R. 2339) 


Rep. Hall (of Texas) 
(5/16/2007) 


Reported on July 30, 
2008 (H. Rept. 110-801) 


  


Iran Sanctions Enabling 
Act of 2007 (H.R. 2347) 


Rep. Frank (5/16/2007) Reported on 7/30/2007 
(H. Rept. 110-297,  
Part 1) 


House passed on 
7/31/2007 (408-6) 


 


Food and Energy 
Security Act of 2007  
(H.R. 2419) 


Rep. Peterson 
(5/22/2007) 


Reported on July 23 (H. 
Rept.  110-256, Part 1) 


House passed on 
7/27/2007 (231-191).  
Senate passed (with an 
amendment) on 
12/14/2007 (79-14). 
Conference Report filed 
on 5/13/2008 (H. Rept. 
110-627).  House passed 
CR on 5/14/2008 (318-
106).  


 


International Climate 
Cooperation  
Re-engagement Act of  
2007 (H.R. 2420) 


Rep. Lantos (5/22/2007) Reported on 6/28/2007 
(H. Rept. 110-215) 


  


Carbon-Neutral 
Government Act of 2007 
(H.R. 2635) 


Rep. Waxman 
(6/7/2007) 


Reported on 6/11/2007 
(H. Rept. 110-297,  
Part 1) 


  


Energy and Water 
Development 
Appropriations Act for 
FY 2008 (H.R. 2641) 


Rep. Visclosky 
(6/11/2007) 


Reported in two parts on 
6/25/2007 (H. Rept. 
110-215, Parts 1 and 2) 


House passed on 
7/17/2007 (312-112) 


Subsumed in the 
Consolidated 
Appropriations Act for 
FY 2008 (H.R. 2764)  
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Title and Bill Number Introduction Committee Action Floor Action Public Law 
Consolidated 
Appropriations Act, 
2008 (H.R. 2764) 


Rep. Lowey (6/18/2007)  House passed on 
6/22/2007 (241-178).  
Senate passed (with an 
amendment) on 9/6/2007 
(81-12). House agreed as 
amended on 12/17 (253-
154).  House amended 
further to add military 
spending on 12/17/2007 
(206-201).  Senate 
passed as amended on 
12/18/2007 (76-17).  
House passed on 
12/19/2007 (272-142). 


 


Biofuels Research and 
Development 
Enhancement Act (H.R. 
2773) 


Rep. Lampson 
(6/19/2007) 


Reported on 8/3/2007 
(H. Rept. 110-302) 


  


Solar Energy Research 
and Advancement Act of 
2007 (H.R. 2774) 


Rep. Giffords 
(6/19/2007) 


Reported on 8/3/2007 
(H. Rept. 110-303) 


  


Renewable Energy and 
Energy Conservation 
Tax Act of 2007 (H.R. 
2776) 


Rep. Rangel (6/19/2007) Reported on 6/27/2007 
(H. Rept. 110-214) 


House passed on 
8/4/2007 (218-189) 


 


Green Jobs Act of 2007 
(H.R. 2847) 


Rep. Solis (6/25/2007) Reported on 7/27/2007 
(H. Rept. 110-262) 


  


New Direction for 
Energy Independence, 
National Security, and 
Consumer  Protection 
Act (H.R. 3221) 


Rep. Pelosi (7/30/2007)  House passed on 
7/30/2007 (241-172). 
Senate passed on 
4/10/2008 (84-12). 


H.R. 3221 became P. L. 
110-289 on July 30, 
2008 
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Title and Bill Number Introduction Committee Action Floor Action Public Law 
Energy Efficiency 
Improvement Act of 
2007 (H.R. 3236) 


Rep. Boucher 
(7/31/2007) 


Reported on 8/3/2007 
(H. Rept. 110-304,  
Part 1) 


  


Smart Grid Facilitation 
Act of 2007  
(H.R. 3237) 


Rep. Boucher 
(7/31/2007) 


Reported on 8/3/2007 
(H. Rept. 110-305,  
Part 1) 


  


A Bill to Promote the 
Development of 
Renewable Fuels 
Infrastructure  
(H.R. 3238) 


Rep. Boucher 
(7/31/2007) 


Reported on 8/3/2007 
(H. Rept. 110-306,  
Part 1) 


  


A Bill to Promote 
Advanced Plug-in 
Hybrid Vehicles and 
Vehicle Components 
(H.R. 3239) 


Rep. Boucher 
(7/31/2007) 


Reported on 8/3/2007 
(H. Rept. 110-307,  
Part 1) 


  


A Bill to Enhance 
Availability of Critical 
Energy Information 
(H.R. 3240) 


Rep. Boucher 
(7/31/2007) 


Reported on 8/3/2007 
(H. Rept. 110-308) 


  


A Bill to Clarify the 
Amount of Loans to be 
Guaranteed under Title 
XVII of the Energy 
Policy Act of 2005  
(H.R. 3241) 


Rep. Boucher 
(7/31/2007) 


Reported on 8/3/2007 
(H. Rept. 110-309,  
Part 1) 


  


Industrial Energy 
Efficiency R&D Act of 
2007 (H.R. 3775) 


Rep. Lampson 
(10/9/2007) 


Reported on 10/22/2007 
(H. Rept. 110-401) 


House passed, as 
amended, on 10/22/2007 
(by a voice vote) 


 


Energy Storage 
Technology 
Advancement Act of 
2007 (H.R. 3776) 


Rep. Gordon 
(10/9/2007) 


Reported on 10/22/2007 
(H. Rept. 110-402) 


House passed, as 
amended, on 10/22/2007 
(by a voice vote) 
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Title and Bill Number Introduction Committee Action Floor Action Public Law 
Renewable Energy and 
Energy Conservation 
Tax Act of 2008 (H.R. 
5351) 


Rep. Rangel 
(02/12/2008) 


 House passed on 
2/27/2008(236-182) 


 


Duncan Hunter National 
Defense Authorization 
Act for FY 2009 (H.R. 
5658) 


Rep. Skelton 
(3/31/2008) 


Reported on 5/16/2008 
(H. Rept. 110-652).  
Reported on 5/20/2008 
(H. Rept. 110-652, Part 
2). 


House passed on 
5/22/2008 (384-23) 


 


A Bill to Provide for a 
Study by the National  
Academy of Sciences of  
Potential Impacts of  
Climate Change on  
Water Resources and  
Water Quality (H.R.  
5770) 


Rep. Hall (4/10/2008) Reported on 6/4/2008 
(H. Rept. 110-685, Part 
1) 


  


Strategic Petroleum 
Reserve Fill Suspension 
and Consumer 
Protection Act of 2008 
(S. 6022) 


Rep. Welch (5/12/2008)  House passed on 
5/13/2008 (385-25).  
Senate passed on 
5/14/2008 (by 
unanimous consent). 


H.R. 6022 became P.L. 
110-232 on 5/19/2008 


Renewable Energy and 
Job Creation Act of 
2008 (H.R. 6049) 


Rep. Rangel (5/14/2008) Reported on 5/20/2008 
(H. Rept. 110-658) 


House passed on 
5/21/2008 (262-160).  
Senate did not invoke 
cloture on 6/10/2008 
(50-44). 


 


Saving Energy Through 
Public Transportation 
Act of 2008 (H.R. 6052) 


Rep. Oberstar 
(5/14/2008) 


Reported on 6/20/2008 
(H. Rept. 110-727, Part 
1) 


House passed on 
6/26/2008 (322-98) 
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Title and Bill Number Introduction Committee Action Floor Action Public Law 
Food, Conservation, and 
Energy Act of 2008 
(H.R. 6124) 
 


Rep. Peterson 
(5/22/2008) 


 House passed on 
5/22/2008 (306-110). 
Senate passed on June 5, 
2008 (77-15) 


President vetoed on 
6/18/2008.  House 
overrode veto on 
6/18/2008 (317-109).  
Senate overrode veto on 
6/18/2008 (80-14). 
H.R. 6124 became P.L. 
110-246 on 6/18/2008. 


Alternative Minimum 
Tax Relief Act 0f 2008 
(H.R. 6275) 


Rep. Rangel (6/17/2008) Reported on 6/20/2008 
(H. Rept. 110-728) 


  


A Bill Directing the  
Commodity Futures  
Trading Commission  
to Utilize All Its                
Authority, Including  
Its Emergency Powers 
to Curb Immediately  
the Role of Excessive  
Speculation in Any  
Contract Market  
Within the Jurisdiction 
and Control of the  
Commodity Futures 
Trading Commission,  
On or Through Which 
Energy Futures or  
Swaps are Traded  
(H.R. 6377) 


Rep. Davis (of 
California) (06/26/2008) 


 House passed on 
6/26/2008 (402-19) 
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Title and Bill Number Introduction Committee Action Floor Action Public Law 
A Bill to Authorize the 
Chief Administrative 
Officer of the House of 
Representatives to Carry 
Out a Series of 
Demonstration Projects 
to Promote the Use of 
Innovative Technologies 
in Reducing Energy 
Consumption and 
Promoting Energy 
Efficiency and Cost 
Savings in the House of 
Representatives (H.R. 
6474) 


Rep. Lofgren 
(7/10/2008) 


Reported on 
September 25, 2008 (H. 
Rept. 110-890)  


  


National Energy 
Security Intelligence Act 
of 2008 (H.R. 6545) 


Rep. Cazayoux 
(7/17/2008) 


 House passed 7/23/2008 
(414-0-2 Present) 


 


Over-Classification 
Reduction Act (H.R. 
6575) 


Rep. Waxman 
(7/23/2008) 


Reported on July 30, 
2008 (H.R. Rept. 110-
809)  


  


Commodity Markets 
Transparency and 
Accountability Act of 
2008 (H.R. 6604) 


Rep. Peterson 
(7/24/2008) 


 House passed on 
9/18/2008 (283-133) 


 


Comprehensive 
American Energy  
Security and 
 Consumer Protection  
Act (H.R. 6899) 


Rep. Rahall (9/15/2008)  House passed on 
9/16/2008 (236-189) 


 


A Continuing Resolution 
for FY 2008 (H.J. Res. 
52) 


Rep. Obey (9/25/2007)  House passed on 
9/26/2007 (404-14). 
Senate passed on 
9/27/2007 (94-1). 


H.J. Res. 52 became P.L. 
110-92 on 9/29/2007 
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Title and Bill Number Introduction Committee Action Floor Action Public Law 
A Continuing Resolution 
for FY 2008 (H.J. Res. 
69) 


Rep. Obey (12/12/2007)  House passed on 
12/13/2007 (385-27). 
Senate passed on 
10/13/2007 (by 
unanimous consent). 


H.J. Res. 69 became P.L. 
110-137 on 12/14/2007 


A Continuing Resolution 
for FY 2008 (H.J. Res. 
72) 


Rep. Obey (12/18/2007)  House passed on 
12/19/2007 (by a voice 
vote). Senate passed on 
12/19/2007 (by 
unanimous consent). 


H.J. Res. 52 became P.L. 
110-149 on 12/21/2007 
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Some Bills of Interest to DOE introduced during the weeks of September 20 - 26: 
 
 HOUSE OF REPRESENTATIVES 
 o Energy Policy Council, H.R. 6991, introduced by Rep. Larson (of Connecticut) establishes an Energy Policy Council to 


develop a National Energy Plan and monitor the implementation thereof. 
 o Energy System, H.R. 7018, introduced by Rep. Inslee, promotes development of a 21st century energy system to 


increase United States competiveness in the world energy technology marketplace. 
 o Oil and Gas Leasing, H.R. 7030, introduced by Rep. Terry, makes available for oil and gas leasing, under the 2007-


20012 oil and gas leasing program, areas of the OCS for which expenditures for such leasing are prohibited on 
September 19, 2008.  


 o Domestic Oil and Gas Resources, H.R. 7032, introduced by Rep. Barton (of Texas), improves interagency coordination 
and cooperation in the processing of Federal permits for production of domestic oil and gas resources. 


 o US-India Nuclear Energy Agreement, H.R. 7039, introduced by Rep. Ros-Lehtinen, approves the United States-India 
Agreement for Cooperation on Peaceful Uses of Nuclear Energy. 


 o Electric Lines Affected by Hurricane Gustav, H.R. 7043, introduced by Rep. Cazayoux, provides for tax expensing of 
installing underground electric lines within the Hurricane Gustav disaster area. 


 o Civilian Energy Conservation Corps, H.R. 7050, introduced by Rep. Inslee, creates a 21st Century Civilian Energy 
Conservation Corps focused on promoting and improving the energy conservation and efficiency of residential and 
public buildings and spaces and creates economic opportunity for disconnected youth. 


 o Oil and Gas Production, H.R. 7051, introduced by Rep. Markey, prohibits issuance of any lease or other authorization 
by the Federal Government that authorizes exploration, development, or production of oil or natural gas in any marine 
national monument or national marine sanctuary or in the fishing grounds known as Georges Bank in the waters of the 
United States. 


 o Energy Tax Credits, H.R. 7060, introduced by Rep. Rangel, provides incentives for energy production and 
conservation, extends certain expiring tax provisions, and provides individual income tax relief. 


 o US-India Nuclear Energy Agreement, H.R. 7061, introduced by Rep. Berman, approves the United States-India              
Agreement for Cooperation on Peaceful Uses of Nuclear Energy. 
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o Alternative Fueled Vehicles, H.R. 7064, introduced by Rep. Kagen, increases the credit amount for new qualified 
alternative fuel motor vehicles weighing more than 26,000 pounds and to increase the credit for certain alternative fuel 
vehicle refueling properties. 


 o US-India Nuclear Energy Agreement, H.R. 7081, introduced by Rep. Berman, approves the United States-India              
Agreement for Cooperation on Peaceful Uses of Nuclear Energy. 


 o Nuclear Power, H.R. 7086, introduced by Rep. Barrett (of South Carolina), helps our Nation meet our growing security 
needs and strengthen our energy security through the development of nuclear power in the United States. 


 o Biogas, H.R. 7097, introduced by Rep. Higgins, promotes biogas production. 
 o Energy Costs, H.R. 7101, introduced by Rep. Michaud, establishes a task force to lower energy costs for the forest 


products industry and similar manufacturing operations. 
 o Oil and Gas Leasing, H.R. 7124, introduced by Rep. Shadegg, establishes procedures for causes and claims relating to 


the leasing of Federal lands (including submerged lands) for the exploration, development, production, processing, or 
transmission of oil, natural gas, or any other source or form of energy. 


 o Electric Energy Generation, H.R. 7142, introduced by Rep. Delahunt, provides for assessment and identification of 
sites as appropriate for the location of offshore renewable electric energy generation facilities, to provide funding for 
offshore renewable electric energy generation projects. 


 o Greenhouse Gas, H.R. 7146, introduced by Rep. Inslee distributes emission allowances under a domestic climate policy 
to facilities in certain domestic energy-intensive industrial sectors to prevent an increase in greenhouse gas emissions 
by manufacturing facilities located in countries without commensurate greenhouse gas regulation. 


 o FERC, H.R. 7161, introduced by Rep. Murphy (of Connecticut), transfers the currently terminated FERC licenses for 
Projects Numbered 10822 and 10823 and reinstate them to the Town of Canton, Connecticut. 


SENATE 
o Tax Credit for Residential Energy Costs, S. 3561, introduced by Sen. Clinton, provides a refundable credit against 


income tax to assist individuals with high residential energy costs. 
o Alternative Fueled Vehicles, S. 3562, introduced by Sen. Wicker, amends the CAA to provide a waiver of requirements 


relating to recertification kits for the conversion of vehicles into vehicles powered by natural gas or liquefied petroleum 
gas. 


o Oil and Natural Gas Exploration, S. 3576, introduced by Sen. Kerry, prohibits the issuance of any lease or other 
authorization by the Federal Government that authorizes exploration, development, or production of oil or natural gas 
in any marine national monument or national marine sanctuary or in the fishing grounds known as Georges Bank in the 
waters of the United States.  
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o Energy Price Speculation, S. 3577, introduced by Sen. Levin, amends the Commodity Exchange Act to prevent 
excessive price speculation with respect to energy and agricultural commodities. 


o Nuclear, S. 3578, introduced by Sen. Ensign, establishes a commission to assess the nuclear activities of the Islamic 
Republic of Iran. 


o Clean Air Act, S. 3591, introduced by Sen. Dole, amends the CAA to improve motor fuel supply and distribution. 
o Plug-In Hybrid Vehicles, S. 3618, introduced by Sen. Collins, establishes a research, development, demonstration, and 


commercial application program to promote research of appropriate technologies for heavy duty plug-in hybrid 
vehicles. 


o Greenhouse Gas, S. 3624, introduced by Sen. Carper, amends Title 49, United States Code, to require States and 
metropolitan planning organizations to develop transportation greenhouse gas reduction plans to reduce greenhouse gas 
emissions from the transportation sector. 


 
NOMINATIONS 


o The Senate received the nomination of F. Chase Hutto III to be the Assistant Secretary of Energy for International 
Affairs and Domestic Policy on September 26, 2008. 








 


Draft SPEIS (Dec 2007) 
‐ Environmental Impact 
Analyses 
‐ Business Cases Studies 
‐ Technical reviews, risk 
assessments 
 ‐ Public hearings, comments 


Final SPEIS (Oct 2008) 
‐ Environmental 
Impact Analyses 
‐ Business Case Studies  
‐ Technical reviews, 
risk assessments 


April 2006 through December 2008 (~2 yrs 9 mo)


Jan    Feb   Mar    Apr  May  June   July   Aug   Sept   Oct   Nov   Dec    Jan     Feb   Mar   Apr  May  June 


2010 
Budget 


to 
Congress


Bipartisan 
Commission 
Report  


Nuclear 
Posture 
Review 


2011 
Budget 


to 
Congress


2008 
Records 


of 
Decision
(RODs)


Tom D’Agostino Testimony to Congress 
on Complex Transformation (April 2006) 


Notice of Intent for Complex 
Transformation Supplemental 


Environmental Impact Statement 
(SPEIS) (Oct 2006) 


UPF Scheduled 
CD‐2 


2009 2010


What 2008 RODs Do: 
1. Selects sites for uranium, plutonium, 
assembly/disassembly operations 


2. Defines direction for needed major uranium and 
plutonium facilities (CMRR‐NF/UPF) 


3. Moves forward on a smaller, safer, more secure and 
less costly Complex 


 


What 2008 RODs Do Not Do: 
1. Commit to specific timing or budget for any facility 
2. Commit to a specific facility size or throughput 
capacity 


3. Make decisions unlikely to be inconsistent with 2009 
Nuclear Posture Review  


2011 NNSA‐DOE 
Budget Planning 


Process 


2011 OMB 
Budget Process 


CMRR‐NF 
Scheduled  


CD‐2  


New 
Administration 


Completion of the SPEIS enables next 
Administration to: 
1. Make budget decisions that affect timing and 
phasing of major nuclear facilities 


2. Make decisions on size, capacity, and 
throughput of major nuclear facilities 


3. Amend existing or issue new RODs to direct 
future actions 


Considerations for Complex Transformation 2008 Records of Decision 








Savannah River National Laboratory 
 
Renewable Energy in a Sustainable Environment 
 
The most commonly quoted definition of sustainability is “… development that meets the 
needs of the present without compromising the ability of future generations to meet their 
own needs” (Brundtland, 1987). Sustainability has become a watchword within 
government, the military, and industry, which refers to this concept as the “triple bottom 
line” of financial, social and environmental responsibility. Thus, the overall goal of 
SRNL will be to integrate economic activities with natural systems in a way that 
preserves existing resources for future needs.  
 
SRNL is proposing to establish a research center in South Carolina that will partner with 
government, industry and academia to address sustainable solutions from a perspective of 
local, regional, and national priorities. SRNL will lead collaborative research teams that:  
 
• Help entrepreneurs and enterprises create jobs and generate revenue for the region by:  


o Developing clean and sustainable energy resources. 
o Understanding and mitigating the environmental impacts of new 


approaches in energy generation and building construction. 
o Assuring clean and abundant water resources.  
o Developing risk management methodologies and understanding to ensure 


the protection of human health.  
• Foster the rapid transition from R&D to industrial development. 
• Prepare the workforce of the future through educational outreach programs. 


 
Renewable Energy Initiatives 
The future vision for energy production in the US requires both the utilization of multiple 
innovative sources of fuel and the ability to provide an “intelligent” power distribution 
approach. The power grid of the future is going to depend on rapid semi autonomous 
control of the grid especially at the edges of the existing infrastructure.  The grid of the 
future will depend on distributed power generation systems linked to an intelligent 
control system that can rapidly call up remote resources to respond to voltage excursions 
or loss of the main power feed.  Alternative and renewable power sources are ideal for 
these applications. 
 
SRNL Activities 
 
1.  Project Description: SRNL is currently working with the Department of Energy 
(DOE) Office of Electricity Delivery and Energy Reliability to install a demonstration 
back up power system at the Center for Hydrogen Research (CHR), an Aiken County 
owned research laboratory.  Hydrogen is an ideal energy storage medium and coupled 
with SRNL Hydrogen storage technologies, it can create a robust source of standby 
power.  The demonstration system will use off peak power from the grid to drive an 
electrolyzer to separate the hydrogen.  The hydrogen will be stored on a metal hydride 
bed coupled to a large stationary fuel cell.  When the unit senses demand from the grid, 







it will switch to batteries to act as a bridge power source until the fuel cell is up to full 
capacity. This demonstration unit is installed and undergoing initial testing. 
 
Funding:   $1,000,000 (FY 08, DOE)     
Research Location: SRNL, Aiken, South Carolina 
Research Entities: SRNL 
 
 
 
2.  Project Description: SRNL is working with CHR to select a wind turbine that will 
be installed as an alternative power source to the demonstration back up power system.  
Coupling a wind turbine to the electrolyzer instead of grid power will demonstrate 
renewable distributed power.  Future plans include the installation of a large solar panel 
that will work in conjunction with the wind turbine as a power source. 
 
Funding:   $75,000 (FY 09, Economic Development Council of Aiken County)     
Research Location: SRNL, Aiken, South Carolina 
Research Entities: SRNL 
 
 
 
3.  Project Description: SRS has its own micro grid for power distribution.  SRNL is 
currently working with site engineering to evaluate the potential to conduct smart grid 
testing on a micro scale that will not disrupt normal power distribution in the South East.  
Initial discussions indicate that this would be easily implementable and could be very 
valuable infrastructure for grid testing. 
 
Funding:  TBD      
Research Location: SRNL, Aiken, South Carolina 
Research Entities: SRNL 
 
 
 
4.  Project Description: The University of South Carolina and the University of 
Arkansas have been selected as finalists for the NSF competition to be named a center 
for “Smart Grid” studies.  SRNL is working with the Universities to determine how ultra 
secure wireless controllers currently being developed by SRNL, for the automotive 
industry, could assist in developing a robust and secure grid infrastructure.  
 
Funding:   TBD     
Research Location: SRNL, Aiken, South Carolina 
Research Entities: SRNL, University of South Carolina, University of Arkansas 
 
 
 







5. Project Description: Complex hydride systems can increase the capacity of 
batteries or fuel cells by an order of magnitude or more than existing batteries. A 
novel electrolytic method to store energy using proton and electron transfer in 
non-aqueous solution will be developed under this project. The process presented 
is based on driving a chemical reaction using electrochemical cells to form high 
capacity hydrides that can be reversed to act as a battery or fuel cell.  The 
proposed work has the potential to be a break-through technology. At this time no 
other group world wide has disclosed their work on electrolytic charging of 
hydrogen storage materials. If successful, a whole new method of storing and 
discharging hydrogen in hydrogen batteries will have been created. 


 
Funding:   $100,000  (FY08, DOE)    
Research Location: SRNL, Aiken, South Carolina 
Research Entities: SRNL 


 
 
6.  Project Description: The goal of this project is to develop and utilize system-
level molecular biological techniques to investigate the interactions between H2 
producing cyanobacteria and their commonly associated bacterial flora. 
Cyanobacteria are photosynthetic microorganisms that utilize energy harvested from 
sunlight to convert CO2 into biomass. Cyanobacteria may also help our nation 
transition from fossil fuel dependency to more sustainable and secure sources of 
energy through biotechnological applications including carbon sequestration, 
biodiesel and bioethanol production, and H2 production.  
 
Funding:   $250,000  (FY07, $100,000; FY 08, $150,000 DOE)    
Research Location: SRNL, Aiken, South Carolina 
Research Entities: SRNL 
 
7.  Project Description: High-strength alloys are needed for pressure vessels for the 
hydrogen economy. This research will investigate the compatibility of ultrapure 
high-strength alloy steel for service in high-pressure hydrogen environments. This 
work will test the hypothesis that alloy steels can be made much more resistant to 
hydrogen embrittlement by modifying alloy element composition so as to reduce 
grain boundary impurity segregation. This would be a significant contribution to the 
scientific understanding of the hydrogen embrittlement phenomena. If we can 
demonstrate that ultra-pure high strength alloys can be made with greatly improved 
resistance to hydrogen-induced intergranular fracture, then the results will have an 
immediate impact on the selection of materials of construction for the hydrogen 
economy.  
 
Funding:   $100,000  (FY 08, DOE)    
Research Location: SRNL, Aiken, South Carolina 
Research Entities: SRNL 





