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DOE and the EM Mission
The Department of Energy is tasked with maintaining a safe, secure, and
effective nuclear deterrent and reducing the threat of nuclear
proliferation, overseeing the United States’ energy supply, carrying out
the environmental cleanup from the Cold War nuclear mission, and
managing the 17 National Laboratories, home to the country’s best
scientists and engineers.1
The EM mission is to complete the safe cleanup of environmental legacy
resulting from five decades of nuclear weapons development and
government‐sponsored nuclear energy research. EM is responsible for
managing and directing the cleanup of contaminated nuclear weapons
manufacturing and testing sites across the United States. Integral to that
responsibility is the need to safely disposition large volumes of nuclear
waste, safeguard and prepare for disposition of nuclear materials that
could be used in nuclear weapons, D&D several thousand radiologically
and chemically contaminated facilities no longer needed to support the
Department of Energy's mission, and remediate extensive surface and
groundwater contamination.2
1
2

https://www.energy.gov/leadership
https://www.energy.gov/em/mission
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Department of Energy Organization Chart

https://www.energy.gov/sites/prod/files/2018/05/f51/Org%20Chart%20‐%20May%202018%20Updated.pdf
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OREM Portfolio and Missions
The Department of Energy has a unique role as owner/operator/regulator
 18 buildings
 Surveillance and
 121 buildings
 D&D of facilities
 Cleanup of contaminated

soil and groundwater
 Redevelopment/Reuse
(reindustrialization)
 Historic preservation

maintenance
 D&D of facilities
 Facility design and

construction
 Mercury remediation

 102 buildings
 Surveillance and

maintenance
 D&D of facilities
 24/7 liquid and gaseous

waste process/treatment
for ORNL

The Oak Ridge Reservation is a National Priorities List site being cleaned up under a
Federal Facility Agreement
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Major Risks Associated with Aging Infrastructure
 Risks to the Department’s Mission


High costs with increasing rate of degradation



Obsolete systems and equipment beyond design life



Deferred maintenance costs increasing



Competing and increasing priorities for available funds



Excess facilities occupy space needed for new missions

 Risks to Worker Safety and Health


Increased risks due to complexity of hazards associated with the work



Degraded systems relied upon for safety

 Risks to the Environment


Potential discharge of hazardous materials, mercury, PCBs, and radiological
contamination



Further complications for environmental remediation
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Definitions


Deactivation ‐ placing a facility in a safe shutdown condition that is economical
to monitor and maintain until the eventual decommissioning of the facility.



Decommissioning ‐ facility is taken to its ultimate end state through
decontamination and/or dismantlement to demolition or entombment.



Surveillance and Maintenance (S&M)
o Surveillance ‐ any activity at a facility that involves the scheduled, periodic
inspection of a facility, equipment, or structure. Includes activities to be
performed to determine the operability of critical equipment, monitor
radiological conditions, check safety‐related items, provide for facility
security controls, and assess facility structural integrity.
o Maintenance ‐ any activity performed at a site or facility on a day‐to‐day
basis that is required to sustain property in a condition suitable for the
property to be used for its designated purpose and includes preventative,
predictive, and corrective (repair) maintenance.



Excess Facility ‐ a facility for which DOE no longer has a mission need.
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Mitigate by Deactivation and Decommission

DOE’s disposition priorities are to stabilize higher‐risk facilities, conduct broad and
preliminary characterization of their hazards and conditions, remove hazardous materials,
place them in the lowest risk condition possible, and ultimately eliminate their risks by
demolishing them and disposing of the resulting wastes.
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Excess Contaminated Facilities in the DOE Complex

33 of these
are at Oak
Ridge

From Plan for Deactivation and Decommissioning of Nonoperational Defense Nuclear Facilities, Report to Congress, October 2018
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OREM Aging Infrastructure Mitigation
 Contaminated Excess Facilities
are a large liability for Oak Ridge
 Wide range of physical,
chemical, and nuclear hazards
 Comingled with critical
infrastructure supporting
ongoing science and national
security missions
 Risks increase as facilities age

Alpha 4

Interior of Biology Complex
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OREM Aging Infrastructure Mitigation
 Focus on risk‐reduction activities
 Near‐term objectives are clear:
o Characterize and abate high hazards
o Stabilize buildings to reduce risks and
future cost of maintenance and
eventual decommissioning
o Establish minimum maintenance
requirements

Building 3026

Colex Equipment
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Risk Reduction Work to Position Facilities for
Ultimate D&D


Legacy material removal



Draining of oils



Removal of mercury‐
contaminated systems

Alpha‐5
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OREM Aging Infrastructure Management
Rigorous prioritizing and use of resources. Focus resources on top priorities and safety
systems. Risk Reduction Ranking Criteria Example:
Description
Actions that decrease near‐term S&M costs
or prevent future S&M cost increases

Guidelines
Increase/Decrease S&M cost
9: >$500K annually
3: >$250K annually
1: >$100K annually

Factor Weight
30%

0: DNA
35%

Actions that increase system reliability and
reduce risk of environmental noncompliance,
safety, and security
Actions that reduce future deactivation cost
or prevent increases in future deactivation
costs

Decrease Deactivation cost
9: >$1 Million
3: >$500K‐$1 Million
1: <$500K
0: DNA

10%

Risk associated with waste storage activities

Eliminate stored waste
9: waste in poor condition
3: waste in fair condition
1: waste in good condition
0: DNA

25%
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7500 Homogeneous Reactor Experiment Facility

Combustibles
and Asbestos
Removed,
Electric Isolated
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Biology Complex

Completed
Characterization
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3026 Hot Cell Risk Reduction

Hot cell
sealed &
pedestals
capped
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Roofs are a BIG Deal!


Significant roof repairs to high‐risk facilities
o

Alpha‐5

o

Alpha ‐4

o

Beta‐4

o

Building 9206
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Once stabilized, we must maintain
After stabilizing, maintain facilities in required mode
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OREM Aging Infrastructure Management
 Establish life expectancy for facilities and systems, if possible. If it needs to
last 50 years, plan for it.
 Conduct Mandatory Facility Condition Assessments and, if possible, more
in‐depth System Health Evaluations.
 Make use of Engineering Evaluations for life extensions, upgrades, and
major repairs.
 Identify and document needed corrective maintenance, regardless of
funding or scope, so that small problems do not become large deferred
maintenance costs or even larger unplanned D&D hurdles.
 Establish useful Performance Objectives, Measurements, and Commitments
(metrics). Minimize corrective maintenance backlog; complete preventative
maintenance as scheduled; and retain availability of safety systems.
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Takeaways for the NRC RIC


Make the best estimate for life expectancy.



Stabilize facilities to address immediate risk reduction



Rigorously prioritize maintenance resources and requirements.



Don’t sacrifice maintenance on roofs, utility infrastructure, and safety systems (fire protection,
ventilation, etc.). Understand that these shortcomings could have exponential effects.



D&D costs are significant, with most of the cost on deactivation activities. Maintain good knowledge of
facility contents to simplify deactivation.



Consider second and third order affects of aging infrastructure, such as degradation of utilities and how
they can affect structures.



Lifecycle transitions of facilities (construction to operations to decommission) are critical to ensure
maintenance requirements are understood and maintained in order to eliminate costly risk
reduction/stabilization efforts.



Identify all preventative and corrective maintenance, whether it can be completed or not.
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