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Statement by George Anastas on Behalf of
Southwest Research and Information Center
Relating to
NOTICE OF INTENT TO APPROVE A CLASS 3 MODIFICATION
TO CLARIFY TRU MIXED WASTE DISPOSAL VOLUME REPORTING
AT THE
WASTE ISOLATION PILOT PLANT (WIPP)
CARLSBAD, NEW MEXICO
Facility Name: Waste Isolation Pilot Plant
Good day. My name is George Anastas, and I am a resident of New Mexico.
Attached as Appendix A is a brief Curriculum Vitae addressing my qualifications.
Succinctly, I am a Professional Nuclear Engineer, a Board-Certified Environmental
Engineer, a Certified Health Physicist, a Fellow of the Health Physics Society, and
a Fellow of the Australian Radiation Protection Society with over 50 years of
experience in radiation, environmental, occupational and nuclear safety.
I have relied upon the References to this Statement and over 50 years of experience
reading and understanding a variety of radiation and nuclear safety technical
documents. Some of these include the following:
Atomic Energy Commission (WASH-740), The Brookhaven Report; WASH-1400
(The Rasmussen Study, for example),
Reports by the Energy Research and Development Administration,
Reports by the Department of Energy (many of the WIPP related documents),
Reports by the Environmental Evaluation Group,
Reports and memoranda from the Defense Nuclear Facilities Safety Board,
Graduate texts and courses in Health Physics,
Graduate courses and texts in Nuclear Engineering (including The Plutonium
Handbook Volumes 1 and 2 authored by Wick: Engineering for Nuclear Fuel
Reprocessing by Justin Long: Principles of Nuclear Reactor Engineering by
Gladstone),
Environmental Health by Dade Moeller;
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and Nuclear Chemical Engineering by Manson Benedict and Thomas Pigford.
The purpose of my testimony is to highlight only a few of the issues concerning the
activities at the Waste Isolation Pilot Plant (WIPP) under the direction of the U.S.
Department of Energy (DOE), the Carlsbad Field Office of the DOE (CBFO) and
Nuclear Waste Partnership LLC (NWP).
Before I begin, I am pleased that the New Mexico Environment Department
(NMED) will rest its decision of this Permit Modification Request on a number of
strong statements. Among these statements are the following: (Reference 1).
1) “NMED is charged with issuing a permit that will ensure that WIPP’s
hazardous waste operations are managed in a manner protective of human
health and the environment.”
2) “WIPP is a facility authorized by Congress for the disposal of TRU
radioactive waste materials generated by atomic energy defense activities of
the United States.”
3) “Generally, TRU mixed waste consists of clothing, tools, rags, residues,
debris, soil and other items contaminated with radioactive elements, mostly
plutonium, and hazardous components consisting of RCRA-listed heavy and
toxic metals, RCRA-listed organic residues (non-liquid), and RCRA-listed
inorganic and organometallic compounds.”
DOE and NWP desire to change the methodology of calculating the volume of
waste disposed at WIPP in order to recover lost WIPP capacity, caused by
foreseeable and preventable accidents and poor planning of Remote Handled
Waste placement. DOE and NWP would thus place an excess of waste containers
and waste volume in WIPP exceeding that authorized by the WIPP Land
Withdrawal Act.
Based upon a critical review of WIPP operations over the past several years and
my training, experience and qualifications, I am professionally opposed to the
present Class 3 Modification predominately because of the information and data
articulated in this Statement including the References utilized in this Statement,
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many of which are authored by representatives of the U.S. Department of Energy
and its contractors.
I submit that DOE and NWP do not possess the skills and commitments that would
justify expanding the operations of WIPP beyond the limits contained in the Land
Withdrawal Act and undertaking new responsibilities in managing the
measurement and emplacement of additional new waste volume. In fact, these
References disclose a very sorry state of affairs in implementing a reasonable
maintenance, safety awareness and professional system for the operation of a
Transuranic Waste burial facility deep underground. The history includes,
electrical issues, fire and smoke occurrences, and potential, roof fall safety
questions, and a myriad of other concerns. NMED should review these References
and will probably shudder at the disclosures by DOE, DOE contractors and the
Defense Nuclear Facilities Safety Board representatives. Moreover, NMED should
review the Mine Safety and Health (MSHA) reports on WIPP. Space and time do
not provide me an opportunity to summarize any of the MSHA Reports.
Nevertheless, the MSHA reports on WIPP are hereby incorporated by Reference
into this Statement. The DOE itself captures, in the References to this Statement,
the apparent laissez-faire attitude regarding the safety at WIPP by CBFO and
NWP:
“Repeat deficiencies were identified in DOE and external agencies
assessments, e.g., Defense Nuclear Facility Safety Board (DNFSB)
emergency management, fire protection, maintenance, CBFO oversight, and
work planning and control, but were allowed to remain unresolved for
extended periods of time without ensuring effective site response.” (U.S.
Department of Energy, Phase 1, Radiological Release Event at the Waste
Isolation Pilot Plant on February 14, 2014, April 2014)
External Agencies Assessments
In the interest of brevity, I will address a few portions of several assessments by
one, independent and very well respected and qualified agency:
The Defense Nuclear Facilities Safety Board, an independent oversight
organization within the executive branch, was created by Congress in 1988 to
provide advice and recommendations to the Secretary of Energy regarding public
health and safety at the defense nuclear facilities managed by the Department of
Energy. The latest DNSFB Monthly Reports regarding WIPP from September 1,
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2017 until August 3, 2018, written by qualified representatives of the DNFSB
illuminate many of the shortcomings of WIPP operation and maintenance. These
recent (2017/2018) Reports should eliminate any claims by DOE and NWP that the
issues that arose in the past have been corrected and there are no new issues.
These Reports clearly and unambiguously present a technical and safety overview
that indicates that WIPP still poses a significant risk to occupational, public and
environmental safety. These Monthly Reports are grouped together as Reference
2. Several excerpts from these DNFSB Reports follow:
“September 1, 2017
Prior Roof Falls. Carlsbad Field Office (CBFO) oversight staff are
concerned that a thorough investigation was not performed by the contractor
to identify the cause of previous roof falls (e.g., Panel 3 and 4 access drifts
in September and October 2016 and Panel 7, Room 4 in November 2016),
nor actions taken to prevent recurrence.
Automatic Fire Suppression Systems (AFSS). More than three years
following the February 2014 truck fire, WIPP continues to experience
repeated problems with properly installing AFSS on underground liquid
fueled vehicles. The most recent failure involved an incorrectly installed
compression fitting that ruptured during testing of the system.
December 1, 2017
Fire Protection. On November 21, 2017, the Deputy Assistant Secretary for
Safety, Security, and Quality Assurance (EM-3.1) sent a memo that requires
WIPP to provide a plan for prioritizing and funding a list of WIPP’s fire
protection issues.
WIPP had an inadvertent discharge of a fire suppression system on
November 14. The cause was the operator round sheet was not updated to
match the current system configuration. A newly qualified operator
repositioned a valve to match the listed position, which released the
nitrogen.
Emergency Evacuation. The motor on an electric cart in the underground
was discovered to be smoking on November 27. All personnel donned
breathing devices and completed the evacuation within the one-hour time
limit.
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Series 860 Mine Fan Reliability. One series 860 fan is required to be inservice to provide the baseline underground ventilation flow. The 860-fan
maintenance has been an ongoing issue (tracked in monthly reports since
July) due to WIPP’s ineffectiveness in addressing key maintenance issues.
WIPP recently shifted to running the 860A fan as the in-service fan when the
860B fan showed excessive vibrations. The 860A fan has recently been
returned to service following a complete overhaul. Despite the recent
maintenance, the 860A is also running with excessive vibrations. The 860C
fan is degraded and remains solely available for emergency use.
January 5, 2018
Supplemental Ventilation System (SVS) Start-Up. CBFO has not given
NWP permission to run the SVS system for normal operations. CBFO has
outstanding issues with the mine ventilation plan documentation for the
configuration with the SVS operating. Additionally, NWP has not yet tested
the UVS/SVS interlock with the 860C fan as the in service UVS fan, to
ensure that SVS will trip if the 860C fan trips. This interlock is designed to
prevent unexpected air flow conditions that may result from SVS operating
without any UVS fan running. SVS will not be run in conjunction with the
860C fan until the interlock tests are completed satisfactorily.
TRUPACT-II Venting Deadline Exceeded. WIPP violated the Nuclear
Regulatory Commission (NRC) requirement to vent a controlled waste
package within ten days of its closure prior to shipping. WIPP reported to
the NRC that WIPP had exceeding the required time period because of
administrative errors. Corrective actions are being taken to prevent
recurrence.
February 2, 2018
Safety Basis. CBFO still has some remaining open items before they
approve the safety evaluation report for Documented Safety Analysis and
Technical Safety Requirements (TSR) revision 6. WIPP also declared a
Potential Inadequacy in the Safety Analysis due to the lack of TSR controls
limiting the number of vehicles with < 29 gallons of combustible liquids and
no automatic fire suppression system that can be present within 200 feet of
the waste face.
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Freeze Prevention Issues. Despite having a history of being challenged by
freeze protection and a winter readiness procedure, WIPP has not effectively
implemented the corrective actions that prevent line freezes and damage to
equipment. In early January, WIPP experienced low temperatures that
resulted in multiple fire protection line breaks. WIPP’s decontamination
trailer water line froze, rendering the decontamination trailer inoperable.
WIPP’s previous decontamination trailer froze three years ago.
March 2, 2018
Underground Ventilation System (UVS) Series 860 Mine Fan
Reliability. The 860-fan maintenance has been an ongoing issue (tracked in
monthly reports since July) due to WIPP’s ineffectiveness in addressing key
maintenance issues. Most recently, WIPP is experiencing issues with the
breaker racking apparatus and outlet damper position indication for the
860B/860C fans respectively.
April 6, 2018
Safety Significant Confinement Ventilation System (SSCVS) Design
Process. In a letter dated March 26, 2018, the Board communicated
concerns that the final design of WIPP’s SSCVS does not include integration
of the underground continuous air monitoring (CAM) system. DOE’s
Carlsbad Field Office (CBFO) considers the interface between the SSCVS
and the CAMs, which are expected to provide the actuation signal to realign
the system into a safe condition in the event of a radiological release, to be
outside of the design project scope.
Ground Control. CBFO identified and declared a stop work for operations
in the south end of the underground due to an excessive number of broken
roof bolts which indicates a lack of maintenance of the ground support
systems. The stop work was lifted once the area of concern was declared off
limits. A quarterly Mine Safety and Health Administration (MSHA)
inspection in other areas of the underground indicated that there have been
some improvements in underground ground control and it appears that WIPP
is addressing some of MSHA’s citations.
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May 4, 2018
Unplanned Bus Outage. WIPP remains in an abnormal electrical line-up,
due to the unexpected loss of B bus on March 22, 2018. B bus, one of
WIPP’s two 13.8kV electrical distribution buses that power all plant
electrical equipment, remains de-energized while all site loads are powered
by the A bus. The plant electrical distribution system remains in a degraded
status; a single failure to A bus will result in the temporary loss of all site
electrical power. WIPP suspects that the event was caused by the failure of
an abandoned-in-place current transformer on one phase of the B bus. The
other two phases of B bus and all three phases of A bus have matching
legacy current transformers.
NWP has not provided an occurrence report for this event, any other form of
report on the event, or any contingency actions that WIPP has established to
respond to subsequent failures while in this degraded condition. NWP has
determined that this event does not require tracking in WIPP’s corrective
action system. DNFSB staff has requested the details of this event and any
subsequent analysis.
June 1,2018
Work control and maintenance program issues. (Partial)
WIPP remains in a degraded, abnormal electrical line-up caused by the loss
of the B bus, with all site loads powered by the A bus (see April 2018
report). The central uninterruptable power supply also remains out of service
and the non-safety backup diesel generators have experienced reliability
issues for many months. A single failure to the A bus will result in the loss
of all site electrical power until a diesel generator is manually started and
then loaded. Nuclear Waste Partnership, LLC (NWP), has determined that
the failure that led to the loss of B bus does not require tracking in their
primary corrective action system. The Board’s staff is still pursuing the
causes or extent of condition associated with this event.
Waste Shipments. WIPP personnel identified two transuranic waste
transportation containers (TRUPACT-II) from Oak Ridge National
Laboratory (ORNL) that included waste assemblies with external alpha
contamination levels above WIPP’s waste acceptance criteria. This has
prevented WIPP from emplacing these waste assemblies. Personnel at
ORNL had informed WIPP that they had detected the contamination but
concluded that it was from radon progeny, and therefore was shippable to
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WIPP. WIPP personnel determined that the contamination was not from
radon, and are developing a path forward. There are several other loaded
TRUPACT-IIs from ORNL at WIPP with waste from the same waste stream
that have not yet been unloaded.
July 6, 2018
Waste Management. WIPP continues to receive shipments from Idaho
National Laboratory and Oak Ridge National Laboratory (ORNL).
Shipments from ORNL continue to have elevated radiological readings of
swipe samples upon opening the shipping container. The waste from ORNL
consist of several drums with significant concentrations of radium and its
decay products (progeny). One of the radium progeny is radon gas, which
passes through the drum filters and accumulates in the shipping container.
The radon gas subsequently decays, yielding ionized particulate that clings
to the plastic stretch wrap around the drums. The ionized particulate on the
plastic undergoes alpha decay, which is detected when the shipping
containers are unpacked. These elevated radiological readings exceed the
contamination levels in the WIPP waste acceptance criteria (WAC).
Although there is no evidence that this is a significant nuclear safety hazard,
compliance with the WAC is required by the WIPP safety basis.
UVS. CBFO sent a letter directing NWP to address several problems with
the UVS including ventilation flow rates being less than the design values
and airflow directions not being fully understood in the underground. The
letter notes that the problems are associated with the air quality issues for
underground workers that have been known for some time but have not been
adequately addressed after less formal communications were sent to NWP.
The ventilation flow direction is also key to reducing the risk of radiological
exposure to workers during accident conditions. CBFO specifically directed
NWP to identify the causes of circulating air currents, verify that air flows in
the mine ventilation plan are correct, and demonstrate the air monitoring
program can accurately determine the necessary air flow for underground
activities.
August 3, 2018
Underground Ventilation. As reported last month, CBFO sent a letter on
May 17th directing NWP to address several problems with underground air
quality. CBFO also directed NWP to verify that the direction of air flow is in
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compliance with the Mine Ventilation Plan for specific ventilation systems
configurations for the underground. As part of the response, NWP collected
various data sets of the underground ventilation conditions. CBFO identified
problems with the data collected by NWP. One of the problems was that
NWP did not control the configuration of the ventilation systems while
taking data. This caused the data to be invalid. In addition, CBFO identified
inconsistencies regarding how NWP took the air flow measurements. In
another set of data, CBFO noted that air flow direction was not consistent
with the direction specified in the Mine Ventilation Plan. As a consequence,
NWP is implementing corrective actions to collect new sets of data and to
develop a new procedure to control the configuration of the ventilation
systems.
Waste Management. WIPP continued to receive shipments from Oak Ridge
National Laboratory (ORNL) with elevated radiological readings of swipe
samples upon opening the shipping container. The Board’s staff is
coordinating an interface with DOE to discuss the WIPP Waste Acceptance
Criteria (WAC) for external contamination, associated limiting conditions of
operation, and the path forward to deal with these ORNL shipments as well
as future shipments with elevated radiological readings.”
NMED must reject the DOE and NWP claims that all these (many, many)
shortcomings have been fixed. There are more instances that might be reasonably
disclosed if there were an additional independent oversight organization on site.
The DNFSB has been involved with health and safety evaluations at WIPP for
many years and with other DOE facilities for still more years. Perhaps that is one
reason why DOE recently initiated a significant attempt to weaken the DNFSB
oversight. Congress, thankfully, has raised significant concerns about this effort
by DOE in Public Law 115-244.
The Volume of the Container IS the Volume of the Waste Disposed at WIPP
For decades the DOE, including representatives of the CBFO, have promised,
stated and otherwise made known to the people of New Mexico that the volume of
waste buried at WIPP is the volume of the container. During a WIPP Quarterly
Meeting in 2002, Roger Nelson, as I recall, then Chief Scientist at CBFO, was
asked about the volume of waste in a container. He responded that the volume of
the container is the volume of waste.
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Subsequently at a “get together” sponsored by Dr. Ines Triay, Manager of the
CBFO at that time, at her home in Carlsbad to which representatives of the
Environmental Evaluation Group (EEG) were invited, I asked a similar question of
Dr. Triay. The answer was essentially the same as Roger Nelson’s answer, the
volume of the container is the volume of waste and that it would be timeconsuming and not cost effective to measure the volume of waste in a container.
Ever since WIPP was planned and operated the volume of waste was, for all the
reasons articulated by Dr. Triay, equal to the volume of the container disposed of
at WIPP.
Now we have before us DOE’s classic bait and switch gambit to change how the
volume of waste is measured. NMED, in the interests not of DOE and NWP, but
rather of New Mexico, and to keep the promises made to New Mexico, should
reject the DOE/NWP proposal with prejudice.
The Past is Prologue to the Future, References 3, 6, 7, 8 and 9 Contain a
Plethora of Significant Shortcomings of the Carlsbad Field Office and Nuclear
Waste Partnership LLC
There have been a number of significant accidents at WIPP, however I will speak
briefly about just two of them.
Salt Truck Fire
The first foreseeable and preventable accident I will address is the Salt Truck Fire
(Reference 3) on February 5, 2014.
“The fire is believed to have originated in the truck’s engine compartment
and involved hydraulic fluid and/or diesel fuel which contacted hot surfaces
on the truck, possibly the catalytic converter, and then ignited. The fire
burned the engine compartment and consumed the front tires, contributing
significantly to the amount of smoke and soot in the underground.”
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Salt Truck after the fire (Source: DOE)
“(T) the Facility Shift Manager (FSM) directed the CMRO (ed. Central
Monitoring Room Operator) to switch the ventilation system from normal to
filtration mode believing this would reduce both the fire and smoke in the
underground. However, this resulted in the flow of smoke into areas of the
underground, which the workers expected to have “good” air. Eighty-six
workers were in the underground and a total of 13 workers were treated; six
transported to a local hospital and seven treated on-site.”

Smoke from the smoke truck fire billowing out the salt shaft! (Source:
WordPress.com)
“The (DOE Investigation) Board identified the root cause of this fire to be
the failure of Nuclear Waste Partnership LLC (NWP) and the previous
management and operations (M&O) contractor to adequately recognize and
11

mitigate the hazard presented by fire in the underground. This includes
recognition and removal of the buildup of combustibles through inspections
and periodic preventative maintenance (i.e. cleaning up), and the unwise
decision to deactivate the automatic salt truck onboard fire suppression
system.”
Contributing causes pertinent to the Salt Truck Fire deserve external to DOE and
external to NWP illumination. So much for safety culture!!!
The Investigation Board identified ten causes contributing to this accident or the
deficient response:
“1. The preventative and corrective maintenance program did not prevent or
correct the buildup of combustible fluids on the salt truck. There is a distinct
difference between the way waste-handling and non-waste-handling vehicles
are maintained.
2. The fire protection program was less than adequate in regard to flowing
down upper-tier requirements relative to vehicle fire suppression system
actuation from the Baseline Needs Assessment into implementing
procedures. There was also an accumulation of combustible materials in the
underground in quantities that exceeded the limits specified in the Fire
Hazard Analysis (FHA) and implementing procedures. Additionally, the
FHA does not provide a comprehensive analysis that addresses all credible
underground fire scenarios including a fire located near the Air Intake Shaft.
3. The training and qualification of the operator was inadequate to ensure
proper response to a vehicle fire. He did not initially notify the CMR that
there was a fire or describe the fire's location.
4. The CMR Operations response to the fire, including evaluation and
protective actions, was less than adequate.
5. Elements of the emergency/preparedness and response program were
ineffective.
6. A nuclear versus mine culture exists where there are significant
differences in the maintenance of waste-handling versus non-waste-handling
equipment.
7. The NWP Contractor Assurance System (CAS) was ineffective in
identifying the conditions and maintenance program inadequacies associated
with the root cause of this event.
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8. The DOE Carlsbad Field Office (CBFO) was ineffective in implementing
line management oversight programs and processes that would have
identified NWP CAS weaknesses and the conditions associated with the root
cause of this event.
9. Repeat deficiencies were identified in DOE and external agencies
assessments, e.g., Defense Nuclear Facility Safety Board (DNFSB)
emergency management, fire protection, maintenance, CBFO oversight, and
work planning and control, but were allowed to remain unresolved for
extended periods of time without ensuring effective site response.
10. There are elements of the Conduct of Operations (CONOPS) program
that demonstrate a lack of rigor and discipline commensurate with the
operation of a Hazard Category 2 Facility.”
Detonation of LANL Drum 68660
The second foreseeable and preventable accident I will discuss is the February 14,
2014 Valentine’s Day event involving DOE and Los Alamos National Laboratory
(LANL). This accident (really cost the taxpayers over $1,000,000,000 (that is 1
billion US dollars) was a not unforeseen event. In the 1990s the Environmental
Evaluation Group (EEG), an independent agency tasked with overseeing the
planning, construction and operation of the WIPP, took note of the reports of
exploding drums of waste in the DOE complex. EEG queried DOE regarding the
incidents and prepared an independent report on the exploding drums (Reference
4). Subsequently the EEG report was published in a very well-respected journal,
Nuclear Safety (Reference 5). It should be noted that in 2004 DOE arranged for
EEG to cease operation, and thus eliminating an independent oversight agency, just
as DOE has proposed severely limiting the independent oversight of DOE total
operations by the Defense Nuclear Facilities Safety Board.
DOE’s anecdotal response to EEG’s report regarding the plethora of DOE
exploding waste drums was “We will start clean and operate clean, there is no way
any waste drum placed in WIPP would catch fire or explode” or words to that
effect. Excuse me.
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LANL Waste Drum 68660 after detonation deep inside WIPP resulting in over
$1,000,000,000 and a multi-year shutdown of WIPP (source: DOE)
On February 14, 2014, an incident in Panel 7 Room 7 (P7R7) of the Waste
Isolation Pilot Plant (WIPP) underground repository resulted in the release of
radioactive material (predominately Am-241, Pu-239, Pu-240 and Pu-241) into the
environment and contaminated 22 people with low-level radioactivity.
The (DOE) Technical Assessment Team (TAT) concluded that one drum, Drum
68660, was the source of the radioactive contamination released in the February
14, 2014, radiological event. The contents of Drum 68660 were chemically
incompatible, and the drum breached as a result of internal chemical reactions.
The TAT concluded that chemically incompatible contents in Drum 68660, in
addition to the configuration of materials in the drum, supported exothermic
chemical reactions that led to a thermal runaway. In other words, a series of everincreasing heat-releasing reactions occurred, which led to the creation of gases
within the drum. The resulting build-up of gases within the drum displaced the
drum lid, venting radioactive material and hot matter that further reacted with the
air or other materials outside the drum to cause the observed damage in P7R7 of
WIPP.
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“Key Judgment 1. The contents of Drum 68660 were incompatible. The
nitrate salt residues, organic sorbent (Swheat Scoop®), and neutralization
agent (triethanolamine) known to be present represent a potentially reactive
chemical mixture of fuels and oxidizers.
Key Judgment 2. Drum 68660 breached as a result of internal chemical
reactions. Experiments showed that various combinations of nitrate salt,
Swheat Scoop®, nitric acid, and oxalate self-heat at temperatures below
100°C. Computer modeling of thermal runaway was consistent with the
observed 70-day birth-to-breach of Drum 68660.
Key Judgment 3. Drum 68660 was the source of radioactive contamination
in WIPP. Images of drums in P7R7 do not show additional breaches.
Uranium, plutonium and americium isotopic measurements on post-event
samples are consistent with the recorded contents of Drum 68660 and
suggest that this drum was the source of the radioactive contamination.
Key Judgment 4. The thermal runaway was initiated by internal, and not
external, events. The TAT considered that perhaps a thermal pulse,
combustion products, exothermic reactions of water with magnesium oxide
(MgO) located in bags on top of the waste containers of P7R7, or reduced
ventilation in WIPP following a truck fire nine days prior may have
contributed to the release event. Various computer models simulating these
scenarios, chemical analyses and experiments designed to characterize
changes in drum color due to heating, did not support any considered
externally-initiated mechanisms.
Key Judgment 5. Thermal and pressure effects resulted in the movement of
material during the release event and caused the damage in P7R7. Post-event
video images showed disintegration of 17 MgO sacks on top of the waste
containers. A computational fluid dynamic model of a release from the
position of Drum 68660 produced a damage footprint consistent with the
damage observed in WIPP. (References 6 and 7)”
As an engineer, it is most interesting that the contents of the drum contaminated
well over 2000 linear feet of the underground, then some radioactive materials
were trapped on filters, some bypassed these filters and were released to the site
and the atmosphere…and the radioactive content of LANL Drum 68660 was less
than 9 grams of Plutonium and Americium, less than ½ (less than 0.5) of a sugar
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packet one uses for coffee in the morning. Reference 8 shows the purported mass
of the radioactive contents of LANL Drum 68660.
“Radiological survey results of Panel 7 indicated that the general surface
alpha contamination levels in Room 7 of 8,000 – 40,000 dpm, Room 6 of
10,000 – 20,000 dpm, and Room 1 of 6,000 – 28,000 dpm. More specific
details are provided in Section 6.3, Radiological Forensics (Figure 2-1).”
(Reference 9) (Note: DOE and its contractors use dpm as disintegrations per
minute, which is really nuclear transformations per minute)

From AR 180914.32G at 151-152.
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Additionally, U.S. Department of Energy, Phase 1 Report, Radiological Release
Event at the Waste Isolation Pilot Plant on February 14, 2014, April 2014
(Reference 10) states:
“The Board determined that the NWP maintenance and engineering
programs have not been effective in keeping critical pieces of equipment in a
high state of operational readiness. The cumulative impact of the
combination of degraded equipment on overall facility operational readiness
was not adequately considered. There is an acceptance to tolerate or
otherwise justify (e.g., lack of funding) out-of-service equipment.”
And:
“The condition of critical pieces of equipment, such as the 700 exhaust fans,
indicated that management had not taken prompt action to resolve
longstanding deficiencies. The accelerated corrosion of components in the
U/G ventilation system enhanced by water intrusion below the surface in the
exhaust shaft has not been effectively evaluated and mitigated. Many items
have been out of service or in a reduced status for more than six months. It
was not clear that NWP had a clear approach to prioritizing maintenance
17

activities in regard to critical equipment or that there is an effective formal
process to identify compensatory measures other than a fire watch for
impaired safety-related equipment.”
One Example of Opacity of CBFO and NWP
After the disaster of exploding LANL Drum 68660, a several members of the
public requested to review the data from the radiation surveys taken in the
underground, noting that the pretty colored diagrams presented at the WIPP Town
Hall Meetings were next to worthless. Persons volunteered to drive to Carlsbad to
view the data. Both CBFO (who undoubtedly saw and perhaps have the data) and
NWP out and out refused to release the data. The data were paid for by taxpayers,
and CBFO and NWP refused to allow the public access to these data. Rather than
transparency, opacity seems to be the watchword.
Disposal of Spent Nuclear Fuel and High-Level Waste at WIPP
The WIPP Land Withdrawal Act unambiguously prohibits the disposal of spent
nuclear fuel and high-level waste. Nevertheless, the U.S. DOE disposed of
commercial domestic (Quad Cities, H.B. Robinson, Surry, Limerick, Three Mile
Island, Braidwood, Browns Ferry, Dresden, Turkey Point and Zion) and foreign
(an un-named CANDU reactor, Belgonair Reactor-3) spent nuclear fuel and highlevel waste from UREX reprocessing all originating at the Argonne National
Laboratory. (Reference 11)
The shipment left Argonne on September 13, 2013, was received at WIPP on
September 15, 2013 and was placed in Panel 6, Room 2 on September 18, 20 and
21, 2013. As one can surmise, the shipment of spent nuclear fuel and high-level
waste was very quickly shipped, received and buried underground.
Today’s WIPP Is Not the WIPP That Was Evaluated for NEPA Compliance
in The Last Century
It is obvious that today’s WIPP is not the WIPP that was evaluated for National
Environmental Policy Act (NEPA) compliance several decades ago. Major
foreseeable and preventable accidents have occurred injuring workers and
exposing workers above ground and the environment to transuranic waste (What
ever happened to “Start Clean and Stay Clean?). Vast areas of the underground
have been grossly contaminated with Plutonium and similar long-lived
radionuclides, the physical structure of the facility has been vastly changed (a new
exhaust shaft, for example) and additional major changes are either underway or
18

planned, WIPP has knowingly received and buried spent nuclear fuel and highlevel waste. The cost to the taxpayers of the foreseeable and preventable salt truck
fire is unknown. Exploding drum 68660 resulted in over $1,000,000,000 in added
costs to the taxpayers.
Conclusion and Summary
I am of the opinion, based upon the past 20 or so years, that the Environmental
Management Operation at the U.S. Department of Energy, the DOE Carlsbad Field
Office and NWP are incapable of safely and efficiently operating the Waste
Isolation Pilot Plant without undue risk to the public, occupational health and
protection of the environment. Accordingly, the requested Class 3 Modification
must, in all reasonableness, be rejected.
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Appendix A
Brief CV of George Anastas

Mr. Anastas professional qualifications include: Professional Nuclear Engineer,
Board-Certified Environmental Engineer (in Radiation Protection), Certified
Health Physicist, Fellow of the Health Physics Society and a Fellow of the
Australasian Radiation Protection Society.
He holds a Bachelor of Science Degree with a Major in Physics from the State
University of New York at Albany and, while a U.S. Public Health Service Fellow,
he received an MPH in Radiological/Environmental Health from the University of
Minnesota.
He completed post Masters study in Environmental Engineering and Nuclear
Engineering at Rensselaer Polytechnic Institute with a focus on a technology
assessment of reactor fuel reprocessing. His career began in 1967 and he has held
technical and management positions in industry, academia and government in New
Mexico, California and New York including: Criticality and Nuclear Engineer at
the Plutonium Storage Facility at the Western New York Nuclear Service Center,
Senior Nuclear Engineer and Manager of the Generation Engineering Department
at San Diego Gas and Electric, Director of Environmental Health and Safety and
University Radiation Safety Officer at California State University Sacramento,
Health Physicist/Nuclear Engineer with the New Mexico Environmental
Evaluation Group (EEG) and Safety Officer at the University of New Mexico. In
addition, he has have provided radiation safety and nuclear engineering consulting
services for organizations in the United States and overseas.
He has published and presented papers relating to radiation, environmental,
occupational and nuclear Safety.
He has testified before local and state agencies in New York and California. He
has presented sworn testimony before the California Public Utilities Commission,
the California Energy Commission, the New York State Public Service
Commission and the New York State Board on Electric Generation Siting and the
Environment. He has testified before the President’s Commission on Air Quality.
He has presented professional testimony before the U.S. Environmental Protection
Agency and the National Academies of Sciences, Engineering and Medicine.
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Appendix B
Radioassay Data for LANL Drum 68660. 6.6.14
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DEFENSE NUCLEAR FACILITIES SAFETY BOARD
September 1, 2017
TO:
FROM:
SUBJECT:

Steven Stokes, Technical Director
Leigh Lin, WIPP Cognizant Engineer
Waste Isolation Pilot Plant (WIPP) Report for August 2017

DNFSB Staff Activity: L. Lin was on site performing routine oversight and for training August
8-10. A. Velazquez and A. Martin were on site to observe the External Independent Review of
the safety significant Confinement Ventilation System Project Critical Decisions 2/3 August 8-9.
R. Quirk, K. Deutsch, and L. Lin were on site to conduct a review of the safety significant
Bulkhead 308 differential pressure loop and perform routine oversight August 28-31. Staff
oversight during FY-2017 has averaged 3.3 person-weeks/month.
Potential Inadequacy in the Safety Analysis (PISA) Determination - Use of Facility Pallets.
On August 17, WIPP concluded that the failure to use facility pallets during portions of waste
emplacement activities was a PISA. The safety basis credits steel facility pallets for shielding
waste containers from direct flame impingement, thus mitigating the radiological consequences
for a pool fire event. The current practice is to move the waste with two diesel-powered forklifts
from the waste transporter to the waste face, a distance of approximately 1,000 feet, without the
waste being on a facility pallet. On August 28, the contractor determined the PISA was not an
Unreviewed Safety Question. The determination was based on other representative events—
where facility pallets are not in use—bounding the consequences. For these events, mitigation is
provided through underground filtration.
Panel 8 Roof Fall. On August 18, workers discovered there had been a roof fall in Panel 8,
between Rooms 1 and 2, in the underground. Access to the fall area was already prohibited
because of ground control concerns, so there was no threat to worker safety. This fall was
caused by delamination of the lowest most layer in the back. It could have been prevented had
the area been spot bolted to prevent delamination prior to the February 2014 events. The
contractor had begun mining of Panel 8 in 2013, but no spot bolting had been performed prior to
the 2014 event. After the 2014 event, mining in Panel 8 was halted and no ground control has
been performed in Panel 8.
Prior Roof Falls. Carlsbad Field Office (CBFO) oversight staff are concerned that a thorough
investigation was not performed by the contractor to identify the cause of previous roof falls
(e.g., Panel 3 and 4 access drifts in September and October 2016 and Panel 7, Room 4 in
November 2016), nor actions taken to prevent recurrence.
Automatic Fire Suppression Systems (AFSS). More than three years following the February
2014 truck fire, WIPP continues to experience repeated problems with properly installing AFSS
on underground liquid fueled vehicles. The most recent failure involved an incorrectly installed
compression fitting that ruptured during testing of the system.
Workshop on Ventilation, Mining, and Ground Control. A workshop was held in Carlsbad
on August 15 to discuss the current status and future direction of WIPP ventilation, mining, and
ground control. The Board’s staff is reviewing copies of the workshop presentations.

DEFENSE NUCLEAR FACILITIES SAFETY BOARD
October 6, 2017
TO:
FROM:
SUBJECT:

Steven Stokes, Technical Director
Leigh Lin, WIPP Cognizant Engineer
Waste Isolation Pilot Plant (WIPP) Report for September 2017

DNFSB Staff Activity: A. Velazquez was on site to discuss the agenda on the Permanent
Ventilation System New Filter Building 90% design review and to perform a walk-down of the
underground. Staff oversight during FY-2017 has averaged 3.1 person-weeks/month.
Supplemental Ventilation System (SVS) Readiness Assessments. The contractor terminated
an initial contractor readiness assessment (CRA) the week of July 24, 2017 when it became clear
the site was not ready for SVS operations. A second CRA, yielding 2 pre-start and 2 post-start
findings, was successfully completed during September 11-15. One pre-start was for not having
all essential drawings available; the second for not including a list of manageable open items in
the start-up plan. DOE plans to verify readiness with a federal readiness assessment (FRA) the
first week of October.
Series 860 Mine Fans Maintenance. Any of the three safety-significant 860 series mine
exhaust fans (860A, 860B, 860C) provide a baseline 60,000 cubic feet per minute of airflow for
WIPP’s HEPA filtered underground ventilation system (UVS). These fans provide desired
redundancy for maintaining baseline UVS airflow. However, fan maintenance has been
problematic (See “Facility Maintenance” in July monthly WIPP Report). Only the in-service
860B fan has no known significant maintenance problems. This situation has persisted for
several months due to WIPP contractor effectiveness at addressing 860 fan maintenance issues.
Technical Safety Requirements (TSR) Violation. The contractor declared a TSR violation on
September 18, 2017 when three workers entered a room that required airflow to be verified prior
to entry. The surveillance requirement to verify airflow direction across the active waste face to
the exhaust drift (via a smoke test or a calibrated anemometer) is used to ensure safe entry and
habitation of the active room. CBFO is looking at the conduct of operations implementation in a
future assessment, including formalization of log keeping and operator rounds to reduce similar
human performance errors in the future.
Anticipated Roof Fall. Room 6 of Panel 7 is expected to experience a full room roof fall within
1-2 months based on accelerating convergence rates. Room 6 was partially roof bolted prior to
February 2014 but never re-bolted. The convergence rates measured appear similar to those
observed prior to the November 2016 Room 4, Panel 7 roof fall. Room 6 contains six pieces of
contaminated equipment containing diesel fuel and hydraulic fluids abandoned there since the
February 2014 radiological release event. The contractor is continuing to monitor accelerating
convergence rates and when the fall appears near it plans to cease Panel 7 disposal operations.
The fall is not expected to impact the rest of Panel 7 including the TRU waste containers that
have been permanently disposed in the panel.

DEFENSE NUCLEAR FACILITIES SAFETY BOARD
November 3, 2017
TO:
FROM:
SUBJECT:

Steven Stokes, Technical Director
Chris Beaty, WIPP Cognizant Engineer
Waste Isolation Pilot Plant (WIPP) Report for October 2017

DNFSB Staff Activity: A. Martin, J. Pasko, and R. Quirk were on site the week of October 2nd
to provide routine oversight, observe the Federal Readiness Assessment (FRA) of the
Supplemental Ventilation System (SVS), and support the Vice Chairman’s visit. D. Winters was
on site the week of October 23rd for routine oversight, to conduct site access continuing training,
and observe the annual emergency exercise. Staff oversight during FY-2018 has averaged 3
person-weeks/month.
Supplemental Ventilation System Federal Readiness Assessment. DOE concluded the FRA
for SVS operations, identifying two pre-start findings and five observations. DOE recommended
that WIPP, within a month of the SVS becoming operational, develop a schedule to resolve three
of the observations. The FRA final report notes, “It is evident…that WIPP is not funded to
consistently maintain the systems that support safe waste emplacement, such as ground control
and SVS. Increased waste emplacement rates will likely require a commensurate increase in
maintenance prioritization and management attention in this area.”
Basis of Knowledge (BOK) for Downloading Waste in Contact Handled (CH) Bay. The
WIPP’s hazardous waste facility permit limits the number of facility pallets in the CH bay to 13.
WIPP has revised the BOK and has obtained approval to allow some of the pallets that have been
stored in the CH bay since before the February 2014 release to be downloaded.
Anticipated Roof Fall. The contractor continues to monitor the Panel 7 Room 6 convergence
rates and is developing guidance for restricting operations when the convergence rates reach an
unacceptable level. WIPP issued a long term timely order that addresses actions the site should
consider if the roof fall occurs.
Annual Full Participation Emergency Exercise Observation. A Board’s staff member
observed WIPP’s annual emergency exercise from the emergency operations center. The
exercise scenario was fairly challenging and included a radiological release.
Series 860 Mine Fan Reliability. Series 860 fan maintenance has been an ongoing issue
(tracked in monthly WIPP reports since July) due to WIPP’s ineffectiveness in addressing key
maintenance issues. Only the in-service 860B fan is fully operational. The 860A fan has been
out of service for several months due to extensive maintenance and the 860C fan is only
considered available for emergency use, for example to support evacuation of underground
personnel in the event that the in-service fan fails. One of the three safety-significant 860 series
mine exhaust fans is required to provide the baseline airflow for WIPP’s HEPA filtered
underground ventilation system.

DEFENSE NUCLEAR FACILITIES SAFETY BOARD
December 1, 2017
TO:
FROM:
SUBJECT:

Steven Stokes, Technical Director
Chris Beaty, WIPP Cognizant Engineer
Waste Isolation Pilot Plant (WIPP) Report for November 2017

DNFSB Staff Activity: C. Beaty, K. Deutsch, and R. Quirk were on site the week of November
27th to provide routine oversight and complete review follow-up for the safety instrument alarm
system (SIAS). Staff oversight during FY-2018 has averaged 2.5 person-weeks/month.
Mine Maintenance. Some experienced WIPP personnel expressed a growing concern about the
adequacy of plans to maintain the stability of the E-140 drift, the main access route for transport
of waste to the disposal rooms in panels 7 and 8.
The contractor continues to monitor the Panel 7 Room 6 convergence rates used to predict when
an expected roof fall may occur. The measured convergence rates have decreased, indicating
that the expected major roof fall is likely delayed.
The contractor has increased waste placement operations from two to three days a week, which
has reduced bolting operations due to limited ventilation to support both activities.
Fire Protection. On November 21, 2017, the Deputy Assistant Secretary for Safety, Security,
and Quality Assurance (EM-3.1) sent a memo that requires WIPP to provide a plan for
prioritizing and funding a list of WIPP’s fire protection issues.
WIPP had an inadvertent discharge of a fire suppression system on November 14. The cause
was the operator round sheet was not updated to match the current system configuration. A
newly qualified operator repositioned a valve to match the listed position, which released the
nitrogen.
Emergency Evacuation. The motor on an electric cart in the underground was discovered to be
smoking on November 27. All personnel donned breathing devices and completed the
evacuation within the one hour time limit.
Series 860 Mine Fan Reliability. One series 860 fan is required to be in-service to provide the
baseline underground ventilation flow. The 860 fan maintenance has been an ongoing issue
(tracked in monthly reports since July) due to WIPP’s ineffectiveness in addressing key
maintenance issues. WIPP recently shifted to running the 860A fan as the in-service fan when
the 860B fan showed excessive vibrations. The 860A fan has recently been returned to service
following a complete overhaul. Despite the recent maintenance, the 860A is also running with
excessive vibrations. The 860C fan is degraded and remains solely available for emergency use.

DEFENSE NUCLEAR FACILITIES SAFETY BOARD
January 5, 2018
TO:
FROM:
SUBJECT:

Steven A. Stokes, Technical Director
Christina T. Beaty, Cognizant Engineer
Waste Isolation Pilot Plant (WIPP) Report for December 2017

DNFSB Staff Activity: C. Beaty, K. Deutsch, and R. Quirk completed a staff visit to WIPP on
December 1st. There were no additional staff visits for the month of December. C. Beaty,
K. Deutsch, J. Pasko, and R. Quirk held a close out teleconference with WIPP on December 14th
for the safety instrument alarm system review. Staff oversight during FY-2018 has averaged 1.7
person-weeks/month.
Mining Maintenance. The Panel 7 Room 6 convergence rates have reduced, indicating that the
roof fall is no longer an imminent concern. The Carlsbad Field Office (CBFO) hosted
Department of Energy (DOE) Office of Environmental Management and Department of Labor
(DOL) Mine Safety and Health Administration (MSHA) personnel on site for an evaluation of
the underground. The group spent time with the mine recovery team, geotechnical group, CBFO
oversight employees, Nuclear Waste Partnership, LLC (NWP), Management, and a few miners
from WIPP. The MSHA technical support staff conveyed concerns with the long term plan for
sustaining the mine. MSHA made a recommendation related to WIPP improving its resource
identification and allocation for the ground control efforts, including personnel, equipment, and
airflow. Mine airflow is currently the most limiting resource.
Underground Ventilation System (UVS) Series 860 Mine Fan Reliability. The 860 fan
maintenance has been an ongoing issue (tracked in monthly reports since July) due to WIPP’s
ineffectiveness in addressing key maintenance issues. WIPP completed maintenance, balanced,
and is running the 860C fan. The 860A and 860B fans showed excessive vibrations.
Supplemental Ventilation System (SVS) Start-Up. CBFO has not given NWP permission to
run the SVS system for normal operations. CBFO has outstanding issues with the mine
ventilation plan documentation for the configuration with the SVS operating. Additionally,
NWP has not yet tested the UVS/SVS interlock with the 860C fan as the in service UVS fan, to
ensure that SVS will trip if the 860C fan trips. This interlock is designed to prevent unexpected
air flow conditions that may result from SVS operating without any UVS fan running. SVS will
not be run in conjunction with the 860C fan until the interlock tests are completed satisfactorily.
Documented Safety Analysis (DSA) Revision 6. CBFO held a Senior Independent Review of
DSA and Technical Specifications Requirements (TSR) revision 6. CBFO has two remaining
open conditions of approval, but expects revision 6 to be approved in January. The Board’s staff
plans to review DSA and TSR revision 6 once they are finalized.
TRUPACT-II Venting Deadline Exceeded. WIPP violated the Nuclear Regulatory
Commission (NRC) requirement to vent a controlled waste package within ten days of its closure
prior to shipping. WIPP reported to the NRC that WIPP had exceeding the required time period
because of administrative errors. Corrective actions are being taken to prevent recurrence.

DEFENSE NUCLEAR FACILITIES SAFETY BOARD
February 2, 2018
TO:
FROM:
SUBJECT:

Steven A. Stokes, Technical Director
Christina T. Beaty, Cognizant Engineer
Waste Isolation Pilot Plant (WIPP) Report for January 2018

DNFSB Staff Activity: C. Beaty and R. Quirk completed a staff visit to WIPP for general
employee training and routine oversight. Staff oversight during FY-2018 has averaged 1.7
person-weeks/month.
Safety Basis. CBFO still has some remaining open items before they approve the safety
evaluation report for Documented Safety Analysis and Technical Safety Requirements (TSR)
revision 6. WIPP also declared a Potential Inadequacy in the Safety Analysis due to the lack of
TSR controls limiting the number of vehicles with < 29 gallons of combustible liquids and no
automatic fire suppression system that can be present within 200 feet of the waste face.
Waste Storage. Early this month, the waste containers held in the contact handled (CH) Bay,
including those remaining from 2014, were downloaded and disposed in Panel 7. Following the
events in 2014, CH waste containers were stored in the CH Bay of the Waste Handling Building.
Some of these waste containers could not be downloaded until the Basis of Knowledge (BOK)
was updated and the waste in the containers was evaluated to ensure it met requirements in the
BOK. WIPP verified that the remaining waste met the revised BOK requirements and
downloaded the remaining waste containers.
Maintenance Outage. WIPP conducted a planned two-week maintenance outage, which
included sealing the floor in the CH Bay with an epoxy coating, hoist maintenance, ventilation
systems filter replacements, and ground control activities. WIPP was unable to perform one
significant task on the outage schedule – milling the floor and bolting in the E-300 exhaust drift,
to enable WIPP to install cribbing in E-300 and complete closing the south end of the mine.
Supplemental Ventilation System (SVS) Start-Up. CBFO has given Nuclear Waste
Partnership, LLC (NWP), permission to run the SVS system with the expectation that NWP
continues to conduct testing to determine the system’s impact to underground ventilation. These
restricted operations require additional oversight until NWP has provided a corrective action plan
for the outstanding issues remaining from the federal readiness assessment (see October 2016
monthly report). The SVS was run under restricted conditions for a short duration to enable a
kick-off of mining in panel 8. NWP has now tested the underground ventilation system
(UVS)/SVS interlock with all three UVS fans, to ensure that SVS will trip if the operating UVS
fan trips.
Freeze Prevention Issues. Despite having a history of being challenged by freeze protection
and a winter readiness procedure, WIPP has not effectively implemented the corrective actions
that prevent line freezes and damage to equipment. In early January, WIPP experienced low
temperatures that resulted in multiple fire protection line breaks. WIPP’s decontamination trailer
water line froze, rendering the decontamination trailer inoperable. WIPP’s previous
decontamination trailer froze three years ago.

DEFENSE NUCLEAR FACILITIES SAFETY BOARD
March 2, 2018
TO:
FROM:
SUBJECT:

Steven A. Stokes, Technical Director
Christina T. Beaty, Cognizant Engineer
Waste Isolation Pilot Plant (WIPP) Report for February 2018

DNFSB Staff Activity: R. Quirk completed two staff visits to WIPP for routine oversight and a
national transuranic waste program workshop. L. Schleicher completed WIPP’s inexperienced
miner training. Staff oversight during FY-2018 has averaged 2.0 person-weeks/month.
Safety Basis. Carlsbad Field Office (CBFO) approved the safety evaluation report, and
transmitted the Department Of Energy’s contingent approval for Documented Safety Analysis
(DSA) and Technical Safety Requirements revision 6.
Underground Ventilation System (UVS) Series 860 Mine Fan Reliability. The 860 fan
maintenance has been an ongoing issue (tracked in monthly reports since July) due to WIPP’s
ineffectiveness in addressing key maintenance issues. Most recently, WIPP is experiencing
issues with the breaker racking apparatus and outlet damper position indication for the
860B/860C fans respectively.
Mining Operations. The facility swapped their schedule and now focusses on ground control
during the day shift and waste emplacement on the second shift. Nuclear Waste Partnership,
LLC (NWP), entered the E-300 exhaust drift to perform ground control operations in the high
contamination area/airborne radioactivity area toward the south end of the exhaust drift, at the
intersection just east of Panel 7. These ground control operations will permit NWP to install
cribbing so the south end of the mine can be properly closed. Additionally, NWP miners
continued ground control actions at night in conjunction with waste placement operations in the
active disposal room, Panel 7 Room 5.
The supplemental ventilation system fan is running and mining of panel 8 has recommenced.
NWP is working on options for dealing with the increased salt dust during mining, which is
reducing visibility and posing a challenge for the mining personnel.
Central Uninterruptible Power Supply (UPS). The site backed out of the planned UPS
replacement due to errors in the associated design change package. Although the UPS is not
credited as safety class or safety significant, it provides power to what the DSA describes as
essential loads, including the Central Monitoring System used by operators in the Central
Monitoring Room and the site-wide public address (PA) system used to notify personnel of
emergency conditions and responses. The work package failed to provide appropriate
compensatory actions for the loss of the PA system.

DEFENSE NUCLEAR FACILITIES SAFETY BOARD
April 6, 2018
TO:
FROM:
SUBJECT:

Steven A. Stokes, Technical Director
Christina T. Beaty, Cognizant Engineer
Waste Isolation Pilot Plant (WIPP) Report for March 2018

DNFSB Staff Activity: C. Beaty, T. Hunt, S. Seprish, and B. Sharpless visited WIPP to review
WIPP’s maintenance program. R. Quirk was at WIPP for a week of routine oversight. Staff
oversight during FY-2018 has averaged 2.4 person-weeks/month.
Safety Significant Confinement Ventilation System (SSCVS) Design Process. In a letter
dated March 26, 2018, the Board communicated concerns that the final design of WIPP’s
SSCVS does not include integration of the underground continuous air monitoring (CAM)
system. DOE’s Carlsbad Field Office (CBFO) considers the interface between the SSCVS and
the CAMs, which are expected to provide the actuation signal to realign the system into a safe
condition in the event of a radiological release, to be outside of the design project scope.
Ground Control. CBFO identified and declared a stop work for operations in the south end of
the underground due to an excessive number of broken roof bolts which indicates a lack of
maintenance of the ground support systems. The stop work was lifted once the area of concern
was declared off limits. A quarterly Mine Safety and Health Administration (MSHA) inspection
in other areas of the underground indicated that there have been some improvements in
underground ground control and it appears that WIPP is addressing some of MSHA’s citations.
Computerized Maintenance Management System (CMMS). WIPP is challenged by an
outdated CMMS that requires numerous upgrades to support WIPP’s current operational
requirements and integrate maintenance and work planning. Due to technical difficulties with
the planned upgrades stated in the Nuclear Waste Partnership, LLC (NWP) August 2016 revised
project plan, a full replacement is likely required, but is currently cost prohibitive due to funding
constraints. The project has not yet commenced, despite that the plan called for completion of
the upgrade to more efficient business processes by December 2017.
NWP’s work control department recently issued a communique titled “T-4 Schedule
Communication,” which describes how WIPP will increase the rigor applied to planning and
coordinating work, starting four weeks prior to the actual initiation of work (i.e., T-4), in an
effort to address some of WIPP’s maintenance coordination and execution challenges. The
communique establishes responsibilities and expectations for the department that is assigned
work tasks and the departments required to support any work tasks for the specific week. The
communique establishes a schedule for preparing work tasks, including documentation,
lockouts/tagouts, performing walkdowns, ensuring parts availability, identifying and scheduling
any required support, and analyzing the hazards.
Unplanned Bus Outage. WIPP experienced a B bus outage, due to an overcurrent condition.
The unplanned bus outage resulted in a loss of the waste hoist and some central monitoring room
indications, until the loads could be manually transferred.

DEFENSE NUCLEAR FACILITIES SAFETY BOARD
May 4, 2018
TO:
FROM:
SUBJECT:

Steven A. Stokes, Technical Director
Christina T. Beaty, Cognizant Engineer
Waste Isolation Pilot Plant (WIPP) Report for April 2018

DNFSB Staff Activity: There were no staff visits to WIPP this month. Staff oversight during
FY-2018 has averaged 2.1 person-weeks/month.
Ground Control. WIPP workers completed the installation of the last of four crib sets
scheduled to be installed in the plan to abandon the south end of the mine.
Waste Shipments. WIPP paused waste shipments from Idaho National Laboratory (INL) this
month after waste drums at INL experienced unexpected thermal events. WIPP lifted the
shipment suspension after confirming that the suspect drums had not been cleared for shipment
to WIPP.
Safety Basis: Nuclear Waste Partnership, LLC (NWP), requested permission to extend the
implementation date for documented safety analysis (DSA) revision 6a past the April 27, 2018
implementation due date. Carlsbad Field Office (CBFO) approved the deferral of DSA revision
6a implementation to August 3, 2018. Title 10, Code of Federal Regulations, §830.202, requires
an annual update to the DSA. DSA revision 6a is the update to the previous revision
implemented in May 2016.
Safety Significant Confinement Ventilation System (SSCVS) Design Process. CBFO
approved the preliminary DSA for SSCVS with modifications that require the use of DOE
Standard 1195-2011, Design of Safety Significant Safety Instrumented Systems Used at DOE
Nonreactor Nuclear Facilities.
Unplanned Bus Outage. WIPP remains in an abnormal electrical line-up, due to the unexpected
loss of B bus on March 22, 2018. B bus, one of WIPP’s two 13.8kV electrical distribution buses
that power all plant electrical equipment, remains de-energized while all site loads are powered
by the A bus. The plant electrical distribution system remains in a degraded status; a single
failure to A bus will result in the temporary loss of all site electrical power. WIPP suspects that
the event was caused by the failure of an abandoned-in-place current transformer on one phase of
the B bus. The other two phases of B bus and all three phases of A bus have matching legacy
current transformers.
NWP has not provided an occurrence report for this event, any other form of report on the event,
or any contingency actions that WIPP has established to respond to subsequent failures while in
this degraded condition. NWP has determined that this event does not require tracking in
WIPP’s corrective action system. DNFSB staff has requested the details of this event and any
subsequent analysis.

DEFENSE NUCLEAR FACILITIES SAFETY BOARD
June 1, 2018
TO:
FROM:
SUBJECT:

Steven A. Stokes, Technical Director
Christina T. Beaty, Cognizant Engineer
Waste Isolation Pilot Plant (WIPP) Report for May 2018

DNFSB Staff Activity: L. Schleicher visited WIPP to gain familiarity with WIPP’s seismic and
geotechnical monitoring capabilities and ground control activities as part of the staff’s WIPP
Documented Safety Analysis, revision 6, review. R. Quirk was at WIPP for a week of routine
oversight. Staff oversight during FY-2018 has averaged 2.1 person-weeks/month.
Work control and maintenance program issues. WIPP’s progress in mining the next panel for
waste emplacement slowed due to continuous miner issues. The continuous miner is WIPP’s
primary piece of mining equipment, but corrective actions to fix it were delayed because of work
control and repair parts problems. Subsequent to the miner repair, the contractor identified
additional issues with the miner and deduster that further delayed mining of panel 8. The
deduster is not efficiently transferring salt dust from its filters to the disposal bag, resulting in
salt buildup in the unit.
WIPP remains in a degraded, abnormal electrical line-up caused by the loss of the B bus, with all
site loads powered by the A bus (see April 2018 report). The central uninterruptable power
supply also remains out of service and the non-safety backup diesel generators have experienced
reliability issues for many months. A single failure to the A bus will result in the loss of all site
electrical power until a diesel generator is manually started and then loaded. Nuclear Waste
Partnership, LLC (NWP), has determined that the failure that led to the loss of B bus does not
require tracking in their primary corrective action system. The Board’s staff is still pursuing the
causes or extent of condition associated with this event.
NWP has struggled with a shortage of radiation control technicians (RCT) who are required to
support many activities at WIPP. This resource shortage limited some priority tasks that WIPP
had scheduled. The contractor is training 5 new RCTs and qualifying 10 others as senior RCTs.
Waste Shipments. WIPP personnel identified two transuranic waste transportation containers
(TRUPACT-II) from Oak Ridge National Laboratory (ORNL) that included waste assemblies
with external alpha contamination levels above WIPP’s waste acceptance criteria. This has
prevented WIPP from emplacing these waste assemblies. Personnel at ORNL had informed
WIPP that they had detected the contamination but concluded that it was from radon progeny,
and therefore was shippable to WIPP. WIPP personnel determined that the contamination was
not from radon, and are developing a path forward. There are several other loaded TRUPACTIIs from ORNL at WIPP with waste from the same waste stream that have not yet been unloaded.
Carlsbad Field Office senior management approved the corrective action plan (CAP) for a prestart finding from the December 2016 Department of Energy operational readiness review (ORR)
for resumption of waste emplacement at WIPP. The team member who wrote the finding has
concurred with the CAP. The CAP has 5 open post-start remedial actions and 11 other open
actions designed to prevent recurrence; all are scheduled for completion by October 31, 2019.

DEFENSE NUCLEAR FACILITIES SAFETY BOARD
July 6, 2018
TO:
FROM:
SUBJECT:

Christopher J. Roscetti, Technical Director
Alexander Velazquez-Lozada, Cognizant Engineer
Waste Isolation Pilot Plant (WIPP) Report for June 2018

DNFSB Staff Activity: L. Schleicher visited the site to complete General Employee Training.
Staff oversight during FY-2018 has averaged 1.95 person-weeks/month.
Waste Management. WIPP continues to receive shipments from Idaho National Laboratory
and Oak Ridge National Laboratory (ORNL). Shipments from ORNL continue to have elevated
radiological readings of swipe samples upon opening the shipping container. The waste from
ORNL consist of several drums with significant concentrations of radium and its decay products
(progeny). One of the radium progeny is radon gas, which passes through the drum filters and
accumulates in the shipping container. The radon gas subsequently decays, yielding ionized
particulate that clings to the plastic stretch wrap around the drums. The ionized particulate on
the plastic undergoes alpha decay, which is detected when the shipping containers are unpacked.
These elevated radiological readings exceed the contamination levels in the WIPP waste
acceptance criteria (WAC). Although there is no evidence that this is a significant nuclear safety
hazard, compliance with the WAC is required by the WIPP safety basis.
Electric Distribution. After three months of being down, the WIPP Plant Substation Bus-B was
re-energized. Nuclear Waste Partnership, LLC (NWP), has not formally documented the
problem and corrective actions, which might aid NWP in avoiding a recurrence of this event.
During the month of June, at least one of the two diesel generators was operable, thus providing
the capability of supplying back-up power.
Work Control and Maintenance. Operators identified that the differential pressure (DP) across
the underground ventilation system (UVS) filters increased significantly during a period of a few
days. NWP operations, maintenance, and work control personnel responded to the increased DP
and replaced the filters ahead of schedule. Carlsbad Field Office (CBFO) staff reported that
NWP completed the replacement without incident and DP has returned to the expected range.
UVS. CBFO sent a letter directing NWP to address several problems with the UVS including
ventilation flow rates being less than the design values and airflow directions not being fully
understood in the underground. The letter notes that the problems are associated with the air
quality issues for underground workers that have been known for some time but have not been
adequately addressed after less formal communications were sent to NWP. The ventilation flow
direction is also key to reducing the risk of radiological exposure to workers during accident
conditions. CBFO specifically directed NWP to identify the causes of circulating air currents,
verify that air flows in the mine ventilation plan are correct, and demonstrate the air monitoring
program can accurately determine the necessary air flow for underground activities.
Safety Significant Confinement Ventilation System (SSCVS). On June 14, WIPP began
construction of the SSCVS. The SSCVS system should provide sufficient airflow for the
planned increases in mining and waste disposal operations.

DEFENSE NUCLEAR FACILITIES SAFETY BOARD
August 3, 2018
TO:
FROM:
SUBJECT:

Christopher J. Roscetti, Technical Director
Alexander Velazquez-Lozada, Cognizant Engineer
Waste Isolation Pilot Plant (WIPP) Report for July 2018

DNFSB Staff Activity: R. Quirk visited the site for routine oversight. A Velazquez-Lozada
visited the site to complete the General Employee Training. Staff oversight during FY-2018 has
averaged to 1.96 person-weeks/month.
Implementation Validation Review (IVR). An IVR team was assembled by NWP to assess the
proper implementation of major changes in Revision 6a of the Documented Safety Analysis
(DSA) and Technical Specific Requirements (TSR). The team was formed by members with
more than 25 years of experience in defense nuclear facilities oversight and with a diverse
background, including computer science, engineering, and business administration. The IVR
team interviewed multiple personnel, reviewed the Safety Basis Implementation Matrix, and
observed waste download/emplacement activities. The IVR team identified 7 findings and 5
opportunities for improvement. The finding and opportunities for improvement are related to the
adequacy of implementing the training for DSA and TSR Revision 6a and the flow down of new
requirements through the implementing documents. One of the first actions taken by NWP after
the review was to ensure all personnel had taken the DSA and TSR Revision 6a training. At the
end of the month, Revision 6a of the DSA and TSR were declared implemented. The Board’s
staff has requested a copy of the IVR Final Report.
Underground Ventilation. As reported last month, CBFO sent a letter on May 17th directing
NWP to address several problems with underground air quality. CBFO also directed NWP to
verify that the direction of air flow is in compliance with the Mine Ventilation Plan for specific
ventilation systems configurations for the underground. As part of the response, NWP collected
various data sets of the underground ventilation conditions. CBFO identified problems with the
data collected by NWP. One of the problems was that NWP did not control the configuration of
the ventilation systems while taking data. This caused the data to be invalid. In addition, CBFO
identified inconsistencies regarding how NWP took the air flow measurements. In another set of
data, CBFO noted that air flow direction was not consistent with the direction specified in the
Mine Ventilation Plan. As a consequence, NWP is implementing corrective actions to collect
new sets of data and to develop a new procedure to control the configuration of the ventilation
systems.
Waste Management. WIPP continued to receive shipments from Oak Ridge National
Laboratory (ORNL) with elevated radiological readings of swipe samples upon opening the
shipping container. The Board’s staff is coordinating an interface with DOE to discuss the WIPP
Waste Acceptance Criteria (WAC) for external contamination, associated limiting conditions of
operation, and the path forward to deal with these ORNL shipments as well as future shipments
with elevated radiological readings.
Mining. NWP stopped mining in panel 8 to allocate resources to address ground control issues
in other areas of the plant. NWP plans to resume mining in September 2018.

STATEMENT OF DON HANCOCK
Educational Background and Work Experience: I have a B.A. degree from DePauw University in
1970, with a major in Political Science. I have worked at Southwest Research and Information
Center (SRIC), a non-profit educational and technical assistance organization, since 1975. A
principal activity of my work has been on nuclear waste issues, with special attention to the
Waste Isolation Pilot Plant (WIPP) because of its status as first-of-its-kind facility in the United
States and its location in New Mexico. I am also familiar with U.S. defense waste storage and
commercial spent fuel storage facilities and the proposed Yucca Mountain, Nevada geologic
repository.
My activities regarding WIPP have included: reviewing hundreds of technical documents,
writing dozens of articles, making dozens of public presentations, having hundreds of
interviews with academic and media representatives, submitting comments on the original
WIPP Permit and Renewal Permit, submitting comments on dozens of WIPP permit
modification requests, providing written and oral testimony before congressional and state
legislative committees and scientific organizations, including National Academy of Sciences
panels, and the Canadian Deep Geologic Repository Joint Review Panel. Additional information
is provided in the Curriculum Vitae in Appendix A.
The focus of my direct testimony is on the history of WIPP, with emphasis on its capacity limits,
state regulatory authority, and public involvement.
Briefly, since WIPP’s original authorization in 1979 in Public Law 96-164, Section 213, Congress,
the State of New Mexico, and the public have understood that WIPP has a limited mission and
that other nuclear waste disposal sites would be created. While the Department of Energy
(DOE) has proposed that WIPP could have broader missions, the Consultation and Cooperation
(C&C) Agreement and its modifications, litigation, and the WIPP Land Withdrawal Act (LWA,
Public Law 102-579, as amended) have limited the mission to defense transuranic (TRU) waste
with a capacity of up to 6.2 million cubic feet/175,564 cubic meters. The LWA also provides for
State of New Mexico regulatory and oversight authorities, as well as providing for various other
federal and state regulatory and oversight authorities, public participation and judicial review.
The Administrative Record is undisputed that Congress has limited WIPP’s capacity and
legislated that WIPP is not the sole disposal site for all TRU waste.
The Administrative Record is clear that the proposed Volume of Record modification is contrary
to the requirements of the two primary federal laws that specifically govern the Waste Isolation
Pilot Plant (WIPP) – the WIPP Authorization and the WIPP Land Withdrawal Act (LWA), as well
as state statutory authorities. The Administrative Record is clear that, before the passage of the
LWA and since, DOE has consistently determined compliance with the 6.2 million cubic feet
capacity limit based on the gross internal volume of the outer containers. The Administrative
Record is clear that historic practice of NMED to measure compliance with the LWA capacity
limit is to use the gross internal volume of the outer containers. The Administrative Record is
clear that WIPP currently contains less than 55 percent of the LWA capacity limit, so the
modification request and Draft Permit are not needed and may never be needed. The
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Administrative Record is also clear that NMED does not have the authority to relinquish the
State’s permitting authority, which includes capacity limits. Thus, NMED cannot legally approve
the Draft Permit (AR 180804) that does not incorporate the capacity limits of the LWA nor
comply with New Mexico laws, authorities, and the C&C Agreement.
Brief Historical Background
In 1972, the Atomic Energy Commission (AEC) announced that it would operate WIPP as the
nation’s first geologic repository. At that time, there was no Solid Waste Disposal Act, no
Resource Conservation and Recovery Act, and the AEC had broad authorities with few limits,
except that commercial waste disposal would be subject to licensing. Throughout the 1970s,
there was public and technical debate about how and where to dispose of the growing amounts
of waste from the nuclear weapons complex and the expanding commercial nuclear power
industry. The Carter administration convened an Interagency Review Committee to develop a
comprehensive nuclear waste strategy that included public meetings and input. In New Mexico
in the late 1970s, as the public debate about WIPP intensified, the role of state government was
a major issue that in 1978 led the first DOE Secretary, James Schlesinger, to promise that New
Mexico could veto WIPP.
WIPP Authorization - Public Law 96-164, Section 213
In December 1979, Congress authorized WIPP “to demonstrate the safe disposal of radioactive
waste resulting from the defense activities and programs of the United States exempted from
regulation by the Nuclear Regulatory Commission.” The law specifically designates WIPP as a
“pilot plant,” and to “demonstrate the safe disposal.” AR 180121.09, Section 213(a). Both of
those designations clearly indicate that WIPP was not the sole disposal site for all TRU waste.
Congress has maintained those legal requirements and constraints for the last 39 years.
Additionally, Congress has not changed the authorization in subsequent nuclear waste laws.
In 1982, Congress passed the Nuclear Waste Policy Act (NWPA) of 1982 (Public Law 97-425),
“An Act to provide for the development of repositories for the disposal of highlevel radioactive waste and spent nuclear fuel, to establish a program of
research, development, and demonstration regarding the disposal of high-level
radioactive waste and spent nuclear fuel, and for other purposes.” Ref. 1,
enactment heading.
The NWPA did not apply to WIPP, because the WIPP facility was authorized to be exempt from
Nuclear Regulatory Commission (NRC) licensing, and disposal was limited to transuranic waste,
while any repository for high-level defense waste would be licensed by the NRC. Ref. 1, Section
8(b)(3).
In 1987, Congress amended the NWPA to designate a single high-level waste and spent fuel
repository, and discussed whether that facility should be WIPP, but again determined that WIPP
would not be that facility, and instead designated Yucca Mountain, Nevada, as the repository.
Ref. 1, Section 160.
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Regarding New Mexico’s authority, the 1979 Authorization revoked the state veto that DOE had
promised. Instead, the law provides:
“(b)(1) In carrying out such project, the Secretary shall consult and cooperate
with the appropriate officials of the State of New Mexico, with respect to the
public health and safety concerns of such State in regard to such project and
shall, consistent with the purposes of subsection (a), give consideration to such
concerns and cooperate with such officials in resolving such concerns. The
consultation and cooperation required by this paragraph shall be carried out as
provided in paragraph (2).
(2) The Secretary shall seek to enter into a written agreement with the
appropriate officials of the State of New Mexico, as provided by the laws of the
State of New Mexico, not later than September 30, 1980, setting forth the
procedures under which the consultation and cooperation required by
paragraph (1) shall be carried out. Such procedures shall include as a minimum –
(A) the right of the State of New Mexico to comment on, and make
recommendations with regard to, the public health and safety
aspects of such project before the occurrence of certain key events
identified in the agreement;
(B) procedures, including specific time frames, for the Secretary to
receive, consider, resolve, and act upon comments and
recommendations made by the State of New Mexico; and
(C) procedures for the Secretary and appropriate officials of the State of
New Mexico to periodically review, amend, or modify the
agreement.” AR 180121.09, Section 213(b).
No C&C Agreement was signed by September 30, 1980. In 1981, the State of New Mexico sued
the DOE regarding WIPP in Federal District Court in New Mexico. Case Civil Action No. 81-0363
JB. On July 1, 1981, after discussions, the State Attorney General and U.S. Attorney filed a Joint
Motion to Stay All Proceedings, which was approved that day by the Court along with a
stipulated agreement. AR 180706.02, pages 9-16 of PDF. As part of the Stipulated Agreement,
the Governor of New Mexico and DOE Secretary signed a Consultation and Cooperation (C&C)
Agreement, as provided for by the WIPP Authorization. AR 180706.02, pages 22-30 & 51 of PDF.
The C&C Agreement has been modified. AR 180706.02. The Second Modification, signed on
August 4, 1987, incorporates the 6.2 million cubic feet limit into the agreement. AR 180706.02,
page 56 of PDF.
WIPP Land Withdrawal Act (LWA) - Public Law 102-579
Because DOE wanted to open the facility in 1988, WIPP land withdrawal bills were introduced in
Congress, starting in 1987. The various bills were subject to congressional hearings and debate
in Washington, DC and New Mexico. The requirements that WIPP would meet before receiving
wastes, the capacity of the facility, and the state and federal regulatory and oversight
authorities were major issues in five years of debate leading to passage of the LWA by the
House of Representatives on October 5, 1992 and the Senate on October 8, 1992. AR
180706.03.
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The LWA clearly states:
“CAPACITY OF WIPP.—The total capacity of WIPP by volume is 6.2 million cubic
feet of transuranic waste.” AR 180706.03, Section 7(a)(3).
Thus, Congress again determined that WIPP was to demonstrate safe disposal of a limited
amount of TRU waste, not more than the specified capacity, and not all TRU waste. That fact
was emphasized in the final House floor debate by one of the bill’s co-sponsors, Rep. Peter
Kostmayer:
“Whether we are going to generate more nuclear waste is not the question. The
question is we have got to get rid of the material we have. This facility will take
only 20 percent of all the waste that we have. Still 80 percent will remain
unburied. We have to deal with that.” AR 180914.32B at 32552 (c. 2).
The various bills, hearings, and committee reports demonstrated that Congress recognized that
the capacity limit was based on container volumes.
Senate Report 102-196 on S 1671, which was the LWA bill from the Senate Energy and Natural
Resources Committee, specifically states: “According to DOE’s current plans, a total of 4,525 55gallon drums of transuranic waste would be used during the experimental program.” AR
180402.34Z at 27.
The House Land Withdrawal Bill (HR 2637) version reported by the House Armed Services
Committee, which had originated the WIPP Authorization, stated:
“CAPACITY OF THE WIPP.—The total capacity of the WIPP by volume is 6.2
million cubic feet of transuranic waste. Not more than 850,000 drums (or drum
equivalents) of transuranic waste may be emplaced at the WIPP.” AR
180402.34BB, Section 9(a)(3).
House Report 102-241, Part 1, from the House Interior and Insular Affairs Committee, included
capacity limits of 5.6 million cubic feet of contact-handled waste and 95,000 cubic feet of
remote-handled waste. Section 7(a). The Report noted that the Test Phase was limited to no
more than 4,250 55-gallon drums. AR 180402.34AA at 18.
House Report 102-241, Part 3 from the House Energy and Commerce Committee included a
dissent opposing the capacity limits “of not more than 5.6 cubic million cubic feet of contacthandled transuranic waste and 95,000 cubic feet of remote-handled transuranic radioactive
waste in WIPP.” Section 7(a). The dissenters also opposed the limits of the Test Phase of 4,250
barrels or 8,500 barrels of waste. AR 180402.34CC at 42.
Clearly, Congress understood that the capacity limits for the Test Phase (that did not occur and
was removed from the law in 1996) and the facility were based on 55-gallon drums (or drum
equivalents): 850,000 drums times 7.3 cubic feet (55-gallon drum volume) equals 6,205,000
cubic feet.

4

The LWA also clearly confirms the State of New Mexico’s authority under the Solid Waste
Disposal Act. AR 180706.03, Section 9(a)(1)(C). Prior to the passage of the LWA, the State, SRIC
and other parties had litigated and advocated for that authority for several years. In State of
New Mexico Ex. Rel. Udall v. Watkins and Environmental Defense Fund v. Watkins, the State,
SRIC, and other parties argued that RCRA applied to the WIPP Test Phase, a position that would
prevent waste emplacement without a permit. The District Court granted summary judgment in
favor of that argument. 783 F. Supp. 633 (D.D.C. 1992). That decision was reversed by the D.C.
Circuit Court of Appeals. 969 F.2d 1122 (D.C.Cir. 1992). SRIC and many citizens of New Mexico
advocated for the State’s authority during the years of debate about the LWA.
DOE’s historic practice of calculating TRU waste is based on volume of the outer container
Even before WIPP opened in 1999, the waste volume was measured by the size of the gross
internal volume of the container, as is required by the Permit.
The WIPP design capacity was calculated based on gross internal container volumes. The 1980
FEIS stated that the design capacity was 6.2 million cubic feet. AR 180706.05 at 2-17.
The 1980 WIPP FEIS (AR 180706.05) further stated:
“This EIS analyzes the alternatives for disposing of the readily retrievable waste
expected to be stored in Idaho through 1990. This waste includes the 2.4 million
cubic feet shown in Table 2-3 for 1986 plus an additional two-thirds of the 0.25
million cubic feet generated annually between 1986 and 1990. In addition, the
WIPP would be designed to accommodate all defense TRU waste generated
between 1990 and 2003.” Page 2-18.
Those quantities total to approximately 6.2 million cubic feet. Page 2-17.
The 1980 FEIS also stated: “The data for TRU waste presently in retrievable storage are the
container volume.” AR 180121.05 at E-25.
The 1990 Final Supplement Environmental Impact Statement (DOE/EIS-0026-FS, January 1990
“SEIS-I”) again used the volume of the waste container as the measure of the volume of
emplaced waste:
“Using a drum volume of 0.2 cubic meter gives a drum equivalent capacity of
880,000 for CH-TRU waste, about 4 percent higher than the values suggested by
the commenters. This number is calculated by dividing the CH TRU waste
capacity of the WIPP, 6.2 million cubic feet, by 0.2 cubic meter and 35.3 cubic
feet per cubic meter. The result is then rounded up to two significant digits.”
Ref. 2 from SEIS-I, vol. 3 at 246.
Additionally, the Environmental Evaluation Group (EEG) pointed out in its comments on the
1989 Draft SEIS-I that in that draft DOE was erroneously calculating WIPP’s capacity based on
55-gallon drums being 80 percent full. That resulted in WIPP’s 6.2 million cubic feet capacity
being contained in “a fictitious number of drums that cannot fit into the WIPP.” Instead, the
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“design capacity of the WIPP is based upon the total volume of emplaced containers and not
their contents.” Ref. 2. In response to the EEG comment, the final SEIS-I deleted the 80 percent
fill assumption “because the calculations based on this assumption greatly overestimated the
volume of waste to be emplaced in the WIPP.” Ref. 3. The SEIS-I reiterates that the contacthandled (CH) waste design capacity is 6.2 million cubic feet. AR 180914.32C at 3-4.
To support the WIPP Permit application and other requirements, DOE published a WIPP
Transuranic Waste Baseline Inventory Report (WTWBIR) in June 1994. Revision 2 (DOE/CAO-951121) included all DOE TRU waste. AR 180402.34G at xi. The document calculated all waste
volumes in “Final Waste Form,” which was the gross internal volume of the containers. In their
Permit Application, the permittees included the gross internal volume of the containers, which
were incorporated into the original Permit and remain in the current permit. Section 3.3.1.
The 1997 Disposal Phase Supplemental Environmental Impact Statement (DOE/EIS-0026-S-2,
September 1997 “SEIS-II”) again used the volume of the waste containers to measure the
volume of emplaced waste.
“[T]he waste volumes used for the SEIS-II analyses are estimates of “emplaced
waste volumes” (the volumes of the containers that TRU wastes would be
emplaced in), not actual waste volumes inside the containers, except as noted.
DOE recognizes that virtually all containers would contain some void space and
that some containers may be only partially filled (for instance, to meet limits on
weight or thermal power for transportation).” AR 180402.48H at 2-9.
“With the RH-TRU waste volume limit at WIPP of 7,080 cubic meters (250,000
cubic feet), the volume disposed of was calculated using the capacity of the
waste containers rather than the volume of the waste within the containers.”
Ref. 4.
DOE emphasized the conservatism of its measurements of waste volume:
“CONSERVATISM OF TRU WASTE VOLUME ESTIMATES:
"TRU waste inventory estimates, as used throughout SEIS-II, embody many
conservative assumptions to ensure bounding analyses of maximum, reasonably
foreseeable impacts. The following reflect some of the conservative
assumptions.
*

*

*

"While the LWA and C&C Agreement include limits on the volume of TRU waste
that can be emplaced, there is considerable uncertainty concerning how much of
a container's volume is made up of TRU waste and how much is void space.
Many of the containers would include a great deal of void space, particularly for
RH-TRU waste; the actual volume of waste in a drum or cask, therefore, may be
much less than the volume of the drum or cask. For the purposes of analysis in
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SEIS-II, the volume of the drum or cask is used, as if the drum or cask were full
without void space." AR 180402.48H at 3-8.
In the current modification request, the permittees admit: “At the time the Permittees
prepared the Part B Permit Application, the WIPP LWA limit and the HWDU limit were
considered to be the same.” AR 180121 at 7. Moreover, the Permittees have supported the
original Permit with WIPP capacity limits based on those gross outer container volumes, permit
modifications with WIPP capacity limits based on those gross outer container volumes, and the
Permit renewal with WIPP capacity limits based on those gross outer container volumes. The
permittees have not previously stated that there is any reason for a second, different system
for measurement of compliance with the capacity limit. There is no adequate basis to change
the capacity limit, nor to change how compliance with it is measured, nor any reason to add the
proposed new Section 1.5.22. Land Withdrawal Act TRU Waste Volume of Record.
Moreover, DOE has reported to Congress how much waste is disposed of at WIPP based on the
gross internal volume of the outer container. In the annual budget requests to Congress, the
volume of Contact-Handled (CH) waste disposed of at WIPP is reported as the gross internal
volume of the outer container. AR 180402.34H to V. Thus, DOE has been reporting to Congress
each year about the amount of waste emplaced at WIPP compared with the LWA capacity limit.
Those amounts for CH waste are the same as the Permit capacity limit. The modification
request and the Draft Permit provide no explanation of why that established practice should be
changed.
DOE is also required to report annually to the Environmental Protection Agency (EPA), including
about the volume of waste emplaced. The Annual Reports, including the most recent one,
calculate the CH waste volumes based on the outer container volume, the same amounts that
are provided to Congress and are included in the WIPP Permit. Ref. 5 at 17.
Numerous other official DOE documents use the gross internal volume of the outer container to
calculate TRU waste volumes. For example, the calculation for the total volume of legacy TRU
waste planned for disposal is approximately 131,000 cubic meters, based on container volumes.
AR 180402.34W at 13.
The Annual Transuranic Waste Inventory Report continues to use the “final form” volumes from
the earlier Baseline Inventory Reports, though it also uses “outer container volume,” which is
the same as the gross internal volume of the outer container used in the Permit. The current
(2017) Annual Inventory Report states: “In this report, CH-TRU waste volume in overpacks
reflects the outer container volume and the RH-TRU waste volume in overpacks reflects the
inner container volume.” AR 180402.34X at 18.
Moreover, WIPP has used those container volumes from the Permit in its operating contracts,
including with co-permittee Nuclear Waste Partnership (NWP). The original NWP contract from
2012 included Programmatic Goal 3: “Complete disposition of 90 percent of the legacy
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transuranic waste by the end of fiscal year 2015” from the Roadmap for EM’s Journey to
Excellence, (AR 180402.34W at 12-13). AR 180402.34Y at C-3.
In the modification request (AR 180121) and the TID Response (AR 180706), the permittees
assert that they have based waste volume on the assumption of full waste containers. That is
not a true statement. To be accurate: Waste volume was calculated based on the volume of
the outer container.
Thus, the AR is clear that gross internal volume of the outer container has consistently been
used by DOE for calculating the WIPP legal capacity limit, as well as for numerous other
purposes.
DOE has a demonstrated long-standing methodology for calculating the TRU waste volume to
comply with the LWA capacity limit. DOE has not offered any reasoned explanation for the
requested change in interpretation of the LWA limits. ”A ‘settled course of behavior embodies
the agency's informed judgment that, by pursuing that course, it will carry out the policies
committed to it by Congress. There is, then, at least a presumption that those policies will be
carried out best if the settled rule is adhered to.’” Atchison, T. & S. F. R. Co. v. Wichita Bd. of
Trade, 412 U.S. 800, 807-808 (1973). Accordingly, an agency changing its course by rescinding a
rule is obligated to supply a reasoned analysis for the change beyond that which may be
required when an agency does not act in the first instance. Motor Vehicle Manufacturers
Association v. State Farm Mutual Automobile Insurance Co., 463 U.S. 29, 41-42 (1983).
The proposed to-be-developed CBFO Management Policy, which concerns DOE’s new method
of calculating the volume of waste in a container and is mentioned in the TID Response (AR
180706 at 1-2), is key to calculation of waste volume under DOE’s proposed change, must be
part of the HWA permit, and is required to be submitted as part of the modification request
and therefore subject to public notice and comment. The Management Policy is not in the AR,
so the request and Draft Permit are legally deficient.
In the compliance certification process, DOE and EPA have calculated the WIPP capacity limit
based on outer container volumes
The LWA requires that the Environmental Protection Agency (EPA) must certify “whether the
WIPP facility will comply with the final disposal regulations.” AR 180706.03, Section 8(c)(2).
That certification is required before the DOE “may commence emplacement of transuranic
waste underground for disposal at WIPP. AR 180706.03, Section 7(b)(1). The certification was
subject to notice-and-comment requirements.
In its Certification Application and recertification applications, DOE has provided EPA with
waste inventory data based on container volume to show compliance with the LWA. These
submissions, and EPA's acceptance of the data as responsive to the Compliance Criteria
requirement of data showing compliance with LWA limits (40 C.F.R. § 194.24(g)), were done
pursuant to a public notice-and-comment rulemaking process and provide a controlling
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interpretation of the LWA limits. See, e.g., Seneca-Cayuga Tribe of Oklahoma v. National Indian
Gaming Commission, 327 F.3d 1019, 1036-40 (10th Cir. 2003).
The Permit has always incorporated the LWA and the capacity limit based on the outer
container
The definition of the facility contained in the Permit is:
“The WIPP facility comprises the entire complex within the WIPP Site Boundary
as specified in the WIPP Land Withdrawal Act of 1992, Pub. L. 102-579 (1992),
including all contiguous land, and structures, other appurtenances, and
improvements on the Permittees' land, used for management, storage, or
disposal of TRU mixed waste.” Original (1999) Permit Module I.D.2, now Section
1.5.3.
Further, the LWA capacity limit always has been incorporated into the WIPP Permit. The limit
was included in the Permittees’ Part A application (AR 180914.37I), Original Permit Attachment
O, now Attachment B. The capacity limit also is now included in Table 4.1.1, Attachment B,
Attachment G1, Attachment G1c, Attachment H1, and Table J3. Until submittal of this request,
the permittees have never publicly objected to the capacity limit, measured by gross interior
container volume, being in the Permit.
Pursuant to 20 NMAC 4.1.900 (incorporating 40 CFR 270.15(a)(3)) the permittees in their Part B
application (and thus in the final permit) must provide “Capacity of the containment system
relative to the number and volume of containers to be stored." Those amounts have always
been included in the Application, Renewal Application, and the Permit. NMED cannot surrender
its RCRA authority, and responsibility, over waste volume disposed of at WIPP. Needless to say,
the proposed volume cannot exceed any legal requirements, such as the LWA.
In addition, pursuant to 20 NMAC 4.1.500 (incorporating 40 CFR 264.601(a)(1)), a miscellaneous
unit must be operated so as to prevent releases, taking into consideration "the volume and
physical and chemical characteristics of the waste in the unit, including its potential for
migration through soils, liners, or other containing structures." Again, NMED cannot surrender
its RCRA authority, and responsibility, over waste volume disposed of at WIPP. Needless to say,
the proposed volume cannot exceed any legal requirements, such as the LWA.
Throughout the 1999 WIPP Permit hearing, in the AR and the Record Proper, NMED reiterated
its authorities under the HWA and the LWA. The Hearing Officer Report (AR 180914.37T),
Findings and Fact and Conclusions of Law, as adopted by the NMED Secretary in issuing the
Permit (AR 180914.37W), found that NMED did have those authorities.
NMED also has enforced the Permit capacity volumes. On August 8, 2011, the Permittees
submitted a Class 1 modification to revise Table 4.1.1 to reflect final waste volumes in Panel 5.
AR 180914.32H. The Permittees erroneously reported the RH volume as “5,403 ft3 (153 m3).”
NMED did not accept those volumes and corrected them on November 9, 2011:
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“NMED changed the final volume for remote-handled (RH) waste in Panel 5 to
8,300 ft3 (235 m3) to maintain consistency with the calculations used to report
the RH volume for Panel 4. In their submittal, the Permittees reported the RH
volume based on the volume of the containers within the RH canisters emplaced
in Panel 5. The corrected RH volume is based on the volume of the RH canisters
(264 canisters * 0.89 m3 per canister = 235 m3).” AR 180914.32I.
Thus, NMED has always equated – and enforced – the LWA capacity limit and the Permit
capacity limit as the same thing, measured based on the gross internal volume of the outer
container.
The modification request and Draft Permit are not needed
In its first 19.5 years of operations – March 26, 1999 to September 29, 2018 – less than 54
percent of that 6.2 million cubic feet (175,564 cubic meters) volume capacity limit has been
emplaced at WIPP. Ref. 6. For CH waste, 173,242 containers emplaced have 93,929 cubic
meters of waste, and 728 containers of RH waste have 642 cubic meters of waste. That total of
94,571 cubic meters is less than 54 percent of the capacity limit. The request and the Draft
Permit do not specifically discuss that fact, nor address why any change in the capacity limit nor
a “Volume of Record” is needed now, since the existing gross internal container volume limits
are adequate for years or even decades into the future.
Further, in its Fact Sheet and Draft Permit, NMED has articulated no reason or rationale to
expand WIPP’s capacity and to depart from the way that compliance with the capacity limit has
historically been calculated, based on gross internal volume of the outer container. It is not
enough for DOE to urge that it did not anticipate the extent of the required use of overpacks or
that DOE now has more waste than the available disposal space. What is in issue is a capacity
limit, which is a number that is intended to remain fixed and binding, regardless of future
events. This limit that has always been understood to apply to the volume of the outer disposal
containers. DOE cannot contest that history and that understanding. A limit is not to be
exceeded. To assert that a legal limit now presents problems is not a rationale for refusing to
honor it, which is the essence of DOE’s request here.
DOE’s motivation to expand WIPP’s capacity
DOE’s practice from the 1970s includes numerous proposals to expand WIPP to include more
than some TRU waste disposal, and there are numerous current proposals in National
Environmental Policy Act (NEPA) documents to expand WIPP. AR 180402.34B through F. Such
expansions, which have not been approved by Congress, are an apparent motivation for the
modification request, but the permittees have never admitted as much.
In addition, for many years, SRIC has publicly noted that the permittees’ management practices,
especially failing to use all of the disposal capacity of each WIPP panel and leaving much of the
remote-handled (RH) waste disposal capacity unused, meant that the actual capacity of the
eight (or ten) panels is much less than 6.2 million cubic feet. Ref. 7.
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In 2003, the DOE Inspector General (IG) reported:
“If current waste emplacement practices continue, by 2020, the repository, as
now configured, will not be able to accommodate 980 planned shipments of
remote-handled TRU waste. The Department has recognized the potential space
problem and identified some alternatives, but has not yet formally planned for
the resolution of this issue.” Ref. 8 at 1.
In 2013 the DOE IG reported:
“We found that while EM had made progress in meeting its operational disposal
goals, it was not on track to meet its goal to dispose of 90 percent of the
Department's legacy TRU waste by the end of FY 2015. In particular, EM faces a
number of challenges in meeting its planned 90 percent waste disposal goal by
2015. Additionally, without further modifications to the repository or existing
waste disposal practices, WIPP may not have capacity for disposal of the
current RH inventory.” Ref. 9 at 1-2.
In 2017, the Government Accountability Office (GAO) reported:
“DOE does not have sufficient space at WIPP to dispose of all defense TRU
waste….
•DOE’s TRU waste management plan, which includes planning for WIPP, covers a
5-year period and does not address possible expansion. Moreover, DOE’s TRU
waste management plan does not include a schedule for expanding DOE’s
disposal space before existing space is full.
•Expanding WIPP’s disposal space will require regulatory approval that is
expected to take several years. However, DOE modeling that is needed to begin
the regulatory approval process is not expected to be ready until 2024.” Ref. 10
at inside cover.
Thus, DOE wants to expand WIPP and does not acknowledge the reality of DOE’s major failures
to fully comply with WIPP’s mission to “start clean, stay clean,” and fully use underground
disposal panels. These are the unstated DOE motivations for the modification request, but they
do not provide a legal basis for the modification request or the Draft Permit.
NMED has authority under the LWA and New Mexico Hazardous Waste Act (HWA) to impose
capacity limits, based on container volumes
During the WIPP Permit hearing in 1999, NMED provided evidence and testimony regarding its
authority under the LWA and the HWA to impose various conditions in the Permit. AR
180402.34A, 180914.37V. The Permit imposed capacity limits on each Hazardous Waste
Disposal Unit (HWDU), based on container volumes, including overpacks, which were included
in the Permit III.C.1. Thus, in law, regulation, and practice, NMED has authority to impose
conditions, including capacity limits on WIPP. NMED has used its authority to specify that WIPP
HWDU capacity limits are based on container volumes.
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The Permit allows use of approved overpacks for storage and disposal. In some cases, the
Permit may require use of an overpack. Attachment A1-1c(1), Attachment A1-1d(2),
Attachment A1-1d(4), Attachment A1-1e(1), Attachment A2-2b, Attachment A4-3, Attachment
D-4b, Attachment D-4e, and Attachment D-4e(3). DOE also may use its management authority
to use overpacks for other reasons. However, the gross internal volume of those overpacks is
the measure of waste emplaced under the Permit and the LWA.
The State of New Mexico has authority, in addition to WIPP Permit limits, to limit WIPP waste
volumes:
As previously discussed, before issuance of the WIPP Permit, the C&C Agreement established
capacity limits for WIPP, which were also based on container volumes. The C&C Agreement
authority is recognized by the LWA, DOE, and the federal courts, is separate from HWA
authorities, and is not under the Secretary of the Environment’s authority. Thus, NMED has no
authority to change the C&C Agreement, nor authority over other State officials who are
designated by the C&C Agreement and the Stipulated Agreement in the New Mexico Federal
District Court.
The Administrative Record is clear that the modification request and the Draft Permit cannot be
approved because they lack both technical and legal basis.
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Appendix A
DON HANCOCK
EDUCATION:
B.A. DePauw University, Greencastle, Indiana, 1970.
Major in Political Science, junior year spent in universities in Bogota, Colombia.
Graduate work at University of the Americas, Cholula, Mexico, Summer 1972.
Intercultural Relations program sponsored by the National Conference of Christians and Jews.
CURRENT EMPLOYMENT:
September 1975 to present - Director of Nuclear Waste Program and Administrator,
Southwest Research and Information Center, P.O. Box 4524, Albuquerque, NM 87196, (505)
262-1862; www.sric.org. SRIC is a nonprofit educational and technical assistance organization,
working on various natural resources and environmental justice issues. Mr. Hancock has
focused on policy, regulatory, legal, technical, and public information aspects of the Waste
Isolation Pilot Plant (WIPP), the first U.S. geologic repository for nuclear waste, by providing
public information, constant involvement in regulatory proceedings of the U.S. Environmental
Protection Agency and New Mexico Environment Department, and federal policy issues. He has
also followed efforts to site other nuclear waste facilities, including providing reports and
making presentations to the Blue Ribbon Commission on America’s Nuclear Future (BRC) and
testifying before the Canadian Joint Panel on the Deep Geologic Repository.
SELECTED NUCLEAR WASTE ACTIVITIES:
March 12, 2018 - Presentation to the National Academy of Sciences Panel on Disposal of
Surplus Plutonium in the Waste Isolation Pilot Plant, Albuquerque, NM.
November 29, 2017 – Presentation to the National Academy of Sciences Panel on Disposal of
Surplus Plutonium in the Waste Isolation Pilot Plant, Washington, DC (by videoconference).
June 1, 2016 – Presentation on Consent and Non-Consent in Nuclear Waste Siting at the ECAST
Workshop on Consent-Based Siting in Boston, MA.
May 24, 2016 – Invited Presentation by the Department of Energy at its Consent Based Siting
public meeting in Denver, CO.
March 9, 2016 – Presentation to the “Reset of U.S. Nuclear Waste Management Strategy and
Policy at Stanford University, CA.
September 9, 2014 - Presentation to the Canadian Joint Review Panel on “Recent Events at the
Waste Isolation Pilot Plant (WIPP) and Initial Questions and Lessons for the Ontario Power
Generation Proposed Deep Geologic Repository.”
http://sric.org/nuclear/docs/DGR%20Hancock%20072114.pdf
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September 24, 2013 – Presentation to the Canadian Joint Review Panel on “WIPP and
International Experience with Deep Geologic Repositories.” Kincardine, Ontario, Canada.
http://sric.org/nuclear/docs/Hancock_OntarioDeepGeologicRepository.pdf
September 13, 2011 – Presentation regarding the Blue Ribbon Commission on America’s
Nuclear Future Draft report. Denver, CO.
http://sric.org/nuclear/docs/091311%20SRIC%20Presentation.pdf
January 27, 2011 – Invited speaker to the Blue Ribbon Commission on America’s Nuclear
Future, regarding WIPP. Carlsbad, NM. http://brc.gov/january_26-28_meeting.html
December 7, 2010 – Speaker at International Atomic Energy Agency Workshop on
Strengthening National Competencies in the Area of Stakeholder Dialogue for Radioactive
Waste Disposal. Las Vegas, NV.
July 7, 2010 – Invited speaker to the Disposal Subcommittee of the Blue Ribbon Commission on
America’s Nuclear Future, regarding WIPP. Washington, DC.
http://brc.gov/Disposal_SC/Disposal_Subcommittee_July_7_Meeting_info.html
March 26, 1999 – Testimony at the New Mexico Environment Department WIPP Permit
Hearing, Santa Fe, NM.
November 7, 1991 – Testimony regarding WIPP Land Withdrawal before the Subcommittee on
Energy and Power, House Committee on Energy and Commerce, Washington, DC.
April 16, 1991 – Testimony regarding WIPP before the Subcommittee on Energy and the
Environment, House Committee on Interior and Insular Affairs, Washington, DC.
April 26, 1990 – Testimony regarding WIPP before the Senate Committee on Energy and natural
Resources, Washington, DC.
December 8, 1987 – Testimony regarding WIPP Land Withdrawal Issues before the
Subcommittee on Energy and the Environment, House Committee on Interior and Insular
Affairs, Washington, DC.
October 12, 1987 – Testimony regarding WIPP Land Withdrawal Issues before the
Subcommittee on Public Lands, National Parks and Forest, Senate Energy and Natural Resources
Committee, Carlsbad, NM.
January 1983 – December 1987 – Consultant Technical Advisor to Serious Texans Against
Nuclear Dumping (STAND) and (from January 1984 to December 1987) People Opposed to
Wasted Energy Repositories (POWER) regarding proposed high-level waste repository in the
Texas Panhandle.
March 1986 – April 1986 – Consultant to Lakes Environmental Association in Maine regarding
draft Area Recommendation Report.
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January 1986 – April 1986 – Consultant to Great Lakes Indian Fish and Wildlife Commission on
draft Area Recommendation Report and socioeconomic and transportation impacts of waste
disposal.
December 1985 – January 1986 – Consultant to State of Minnesota on socioeconomic issues to
be considered in the area characterization plan.
August – October 1983 – Member of New Mexico Governor’s Socioeconomic Task Force on
WIPP.
March 1981 – Consultant to the (U.S.) State Planning Council on Radioactive Waste
Management Transportation Task Force.
December 1979 – February 1981 – Member of Public Advisory Board for the University of New
Mexico’s study for the State of New Mexico on the socioeconomic impacts of WIPP.
October 1980 – January 1981 – Consultant to the (U.S.) State Planning Council on Radioactive
Waste Management on the National Plan for Radioactive Waste Management.
June – July 1980 – Participant in the Second Keystone Conference on Public Participation in
Radioactive Waste Management Decisionmaking.
1978 – present – Testimony at public hearings and written comments on more than 25
environmental impact statements regarding WIPP, nuclear waste facilities, and nuclear waste
management.
1979 – 1991 - Testimony at more than a dozen congressional hearings on the federal
government's nuclear waste management and the Waste Isolation Pilot Plant (WIPP), and before
state legislative committees in New Mexico and Texas. Testimony in federal court cases and in
regulatory proceedings regarding federal facilities.
Speaker at academic symposiums at various universities and before the National Academy of
Sciences on federal nuclear facilities and nuclear waste policies.
Author of dozens of articles on WIPP and nuclear waste issues.
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Introduction
The U.S. Environmental Protection Agency (EPA) requires the U.S. Department of Energy (DOE) to
provide information on any change in conditions or activities pertaining to the disposal system since the
most recent compliance application. This requirement is identified in Title 40 Code of Federal
Regulations (CFR) Part 194.4(b)(4) (EPA 1996), which states:
“No later than six months after the Administrator issues a certification, and at least
annually thereafter, the Department shall report to the Administrator, in writing, any
changes in conditions or activities pertaining to the disposal system that were not
required to be reported by paragraph (b)(3) of this section and that differ from
information contained in the most recent compliance application.”
The DOE provides an annual report each November of applicable changes under this requirement. This
annual report informs the EPA of non-significant changes to information in the most recent compliance
application (the 2014 Compliance Recertification Application [CRA] [DOE 2014]). Significant planned
changes must be reported to the EPA prior to implementation by the DOE. In addition, Title 40 CFR Part
194.4(b)(3) (EPA 1996) requires that significant unplanned changes be reported to the EPA within 24
hours or ten days, depending on the severity of the activity or condition. Planned changes are submitted
on an individual basis.
Proposed changes in activities or conditions are reviewed to determine if 40 CFR Part 194.4(b)(3)
reporting is necessary. The enclosed tables list those items identified for reporting under 40 CFR Part
194.4(b)(4) (EPA 1996). The majority of the items described in this report are inspections, reports, and
modifications to written plans and procedures for Waste Isolation Pilot Plant (WIPP) operations.
This report captures the summary of each change within seven tables for the period July 1, 2016, through
June 30, 2017.
Information required by 40 CFR 194.4(b)(4):
Table 1: Changes in WIPP Conditions or Activities Reportable under Title 40 CFR Part
194.4(b)(4), documents EPA and DOE interactions during the reporting period with a high-level
summary of each correspondence.
Table 2: Procedure/Plan Revision, documents changes to relevant plans and procedures during
the reporting period.
Table 3: Waste Emplacement Summary Report, documents the transuranic (TRU) waste
inventory for the waste parameters. The summary provides the total emplaced inventory in the
repository as of June 30, 2017.
Table 4: Performance Assessment, Software, and Hardware Changes, documents the changes to
relevant codes, software, and hardware that have occurred during the reporting period.
Extra-Regulatory Information Requested by the Environmental Protection Agency:
Table 5: Passive Institutional Controls (PICs) Activity, documents the relevant activities
applicable to the development of PICs. This table has been added at the request of the EPA.
(Reyes to Moody, 2008a)
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Table 6: EPA Waste Characterization Inspections January 2008 to June 2017, documents
inspections performed by the EPA pertaining to Tier 1 changes to the baseline approvals at
generator and storage sites for TRU waste. This table was added to the Annual Change Report at
the request of the EPA during the EPA/DOE management meeting held July 29, 2010.
Inspections prior to January 2008 were documented in Table CARD 8-1, EPA Waste
Characterization Inspections, submitted with the five-year recertification applications and are
included. (EPA request, July 29, 2010)
Table 7: EPA Quality Assurance Audits by Site January 2008 to June 2017, documents audits
performed by the EPA for generator and storage sites for TRU waste. This table was added to the
Annual Change Report at the request of the EPA during the EPA/DOE management meeting held
July 29, 2010. Audits prior to January 2008 were documented in Table CARD 8-2, EPA Quality
Assurance Audits by Site, submitted with the five-year recertification applications and are
included. (EPA request, July 29, 2010)
In accordance with EPA requests1 and feedback, this report incorporates suggestions and guidance for
capturing the appropriate level of detail and the layout of information with respect to the WIPP
certification criteria. This report does not include administrative changes to procedures such as editorial
changes, reformatting, correcting references, correcting inconsistency within a procedure, and other
changes that do not change the substance or intent of the document.

1

EPA to McFadden, 1998; Page to Klein, 1999a; Page to Triay, 1999b; Marcinowski to Triay, 2000; Marcinowski
to Triay, 2001; Marcinowski to Triay, 2002a; Marcinowski to Triay, 2002; Marcinowski to Triay, 2003a;
Marcinowski to Triay, 2003b; Marcinowski to Triay, 2003c; Gitlin to Detwiler, 2004; Gitlin to Triay, 2005a; Gitlin
to Piper, 2005b; Gitlin to Moody, 2006a; Gitlin to Moody, 2006b.
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Information required by 40 CFR 194.4(b)(4)
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Table 1:
Changes in WIPP Conditions or Activities Reportable under Title 40 CFR Part 194.4(b)(4)
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Regulatory
Requirements

Implementing Document
or Activity that Changed

194.4(b)(4) Conditions 2015/2016 Annual Change
of Compliance
Report
Certification

Description of the Change and DOE Assessment of the Impact of the Change
DOE to EPA, November 14, 2016. Submittal of the 2015/2016 Annual Change Report.

194.8 Approval
Process for Waste
Shipment from Waste
Generator Sites for
Disposal at the WIPP

Advanced Mixed Waste
Treatment Project
(AMWTP)

None to report.

194.8 Approval
Process for Waste
Shipment from Waste
Generator Sites for
Disposal at the WIPP

Argonne National
Laboratory (ANL)

None to report.

194.8 Approval
Process for Waste
Shipment from Waste
Generator Sites for
Disposal at the WIPP

Idaho National Laboratory
(INL)

DOE to EPA, August 22, 2016. Tier 1 request for waste streams ID-HFEF-S5000-RP and IDHFEF-S3000-RP (lots 6 and 7).

194.8 Approval
Process for Waste
Shipment from Waste
Generator Sites for
Disposal at the WIPP

Los Alamos National
Laboratory (LANL)

EPA to DOE, December 13, 2016. Transmittal of the scope of the baseline inspection (EPALANL-CCP Inspection No. 02.17-8) of the Central Characterization Program (CCP) at the LANL
scheduled February 7-9, 2017.

194.8 Approval
Process for Waste
Shipment from Waste
Generator Sites for
Disposal at the WIPP

Oak Ridge National
Laboratory (ORNL)

DOE to EPA, July 21, 2016. Tier 1 request to evaluate the four appendices, C-F, added for the
radiological approach of RH ORNL Waste Stream OR-REDC-RH-HET debris waste, requiring
disposal. The contact-handled (CH) companion waste stream is OR-REDC-CH-HET.
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Regulatory
Requirements

Implementing Document
or Activity that Changed

Description of the Change and DOE Assessment of the Impact of the Change

194.8 Approval
Process for Waste
Shipment from Waste
Generator Sites for
Disposal at the WIPP

Sandia National
Laboratories (SNL)

None to report.

194.8 Approval
Process for Waste
Shipment from Waste
Generator Sites for
Disposal at the WIPP

Savannah River Site (SRS)

EPA to DOE, June 5, 2017. Approval of Tier 1 request to add RH TRU waste stream SR-RH773A.01 to the list of approved remote-handled (RH) waste streams (EPA air e-docket: EPA-HQOAR-2001-0012-0471).

194.8 Approval
Process for Waste
Shipment from Waste
Generator Sites for
Disposal at the WIPP

Waste Control Specialists
(WCS)

None to report.

NOTE: Dates correspond to CCP quarterly reports.
194.8 Approval
Process for Waste
Shipment from Waste
Generator Sites for
Disposal at the WIPP

FY16 Quarterly Tier 2
reports, second quarter

EPA to DOE, July 6, 2016. EPA accepted and did not object to any of the FY 16 second quarter
changes reported.
DOE to EPA, July 14, 2016. Submittal of AMWTP and CCP documents requested by EPA in
their July 6, 2016 acceptance letter.

Page 8 of 44

Regulatory
Requirements

Implementing Document
or Activity that Changed

Description of the Change and DOE Assessment of the Impact of the Change

194.8 Approval
Process for Waste
Shipment from Waste
Generator Sites for
Disposal at the WIPP

FY16 Quarterly Tier 2
reports, third quarter

DOE to EPA, July 26, 2016. Notification of Tier 2 change for AMWTP and CCP activities for
FY16, third quarter.
EPA to DOE, February 1, 2017. Acknowledgement of receipt of third quarter FY16 Tier 2
changes and request for additional information.

194.8 Approval
Process for Waste
Shipment from Waste
Generator Sites for
Disposal at the WIPP

FY16 Quarterly Tier 2
reports, fourth quarter

DOE to EPA, December 12, 2016. Notification of Tier 2 change for AMWTP and CCP activities
for FY16, fourth quarter.
EPA to DOE, February 1, 2017. Acknowledgement of receipt of fourth quarter FY16 Tier 2
changes and request for additional information.

194.8 Approval
Process for Waste
Shipment from Waste
Generator Sites for
Disposal at the WIPP

FY17 Quarterly Tier 2
reports, first quarter

DOE to EPA, February 17, 2017. Notification of Tier 2 changes for AMWTP and CCP activities
for FY17 first quarter.
EPA to DOE, June 8, 2017. Acknowledgement of receipt of first quarter FY17 Tier 2 changes and
request for additional information.
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Regulatory
Requirements
40 CFR 194.11-15

Implementing Document
or Activity that Changed

Description of the Change and DOE Assessment of the Impact of the Change

Certification/Recertification DOE to EPA, September 16, 2016. Response to EPA letter dated June 6, 2016, requesting
performance assessment sensitivity analyses for the 2014 Compliance Recertification Application.
DOE to EPA, October 6, 2016. Response to EPA email of July 28, 2016, regarding chemistry
questions on the 2014 Compliance Recertification Application.
EPA to DOE, November 4, 2016. Request for DOE to “…perform a limited sensitivity study
using the following modifications to the CRA-2014 PA inputs:
a) Use the Data0.FM1 chemistry database with the uncertainty distribution for
actinide solubility developed with the references EPA provided to DOE via letter
dated September 30, 2016,
b) For the PBRINE parameter please see the EPA developed distribution previously
provided to DOE via email from Tom Peake dated September 16, 2016,
c) For the TAUFAIL parameter, the lower bound of the sampled distribution for the
50% degraded waste will be 1.60 MPa,
d) For spallings releases use version 1.22 of the DRSPALL code where the errors in
the Forchterm have been corrected, and
e) The correct representative length of the furthest northern set of panel closures,
which is almost double of what was modeled in the CRA-2014 PA.”
EPA to DOE, January 13, 2017. EPA notification that the 2014 Compliance Recertification
Application for the WIPP is complete. Docket No. EPA-HQ-OAR-2014-0609.
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Regulatory
Requirements
194.14(b) Design of
the Disposal System

Implementing Document
or Activity that Changed
Status of Experiments in
the WIPP Underground
July 1, 2016 to June 30,
2017.

Description of the Change and DOE Assessment of the Impact of the Change
SEGA (Segmented Enriched Germanium Assembly) and MEGA (Multiple Element Germanium
Array)
All SEGA activities are currently on hold and the Q-room area of S-90 is partitioned off pending
evaluation of the status of ground stability.
EXO (Enriched Xenon Observatory)
EXO activities include: The EXO-200 experiment was in operation until the last week of June
2017, when the ability to cryogenically cool the primary and secondary chillers was lost. The
Xenon was containerized and new chillers will be sent at the end of the summer 2017.
LBRE (Low Background Radiation Experiment)
Power was lost to the LBRE connex on June 4, 2017, and the nematode experiment could not be
salvaged. Experiments with bacteria continue.
DMTPC (Dark Matter Time Projection Chamber)
DMTPC has stood-down data collection.
Salt Disposal Investigations (SDI)/Salt Defense Disposal Investigations (SDDI)
The test plan, “Testing of a Prototype Canister Heater in the WIPP Underground “(SDI-TP-002
R01) and science work control document TC0-WA-0016 R00, “Experimental Heater Installation
in WIPP” were approved by the Test Coordination Office and key WIPP organizations. The
prototype canister heater was approved to be used underground at WIPP and is underground
awaiting for power to be established.
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Regulatory
Requirements

Implementing Document
or Activity that Changed

Description of the Change and DOE Assessment of the Impact of the Change

194.21, Inspections

WIPP and Generator site
inspections

EPA to DOE, October 25, 2016. EPA notified the DOE of their intent to perform the annual 40
CFR 191 Subpart A WIPP inspection November 7-9, 2016. “The inspection will also address the
state of the WIPP’s relevant programs and procedures following facility recovery activities and
prior to the resumption of active waste emplacement.”
EPA to DOE, February 17, 2017. Results of the annual 40 CFR 191 Subpart A inspection held
November 7-9, 2016. “The DOE and its contract staff at the WIPP continue to meet commitments
and regulatory requirements to track waste, monitor the disposal system, measure any radioactive
releases, calculate potential dose to the public and document the results of these activities.”

194.22, Quality
Assurance (QA)

Quality Assurance Audit

None to report.

194.42 Monitoring

Ground Water Monitoring

None to report.
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Table 2:
Procedure/Plan Revision
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Procedure/Plan

Revision and
Effective Date

Description of Change

DOE/WIPP-02-3122, Transuranic Waste
Acceptance Criteria

Revision 8.0
July 5, 2016

Major updates to include several new activities and process
enhancements resulting from the 2014 event.

DOE/WIPP-02-3122, Transuranic Waste
Acceptance Criteria, Appendix F, RTR

Revision 8.0
May 16, 2017

EPA concurrence on Appendix F, RTR.

SP 12-36, Use and Maintenance of the SnapSampler Brand Passive Water Sampling
System

Revision 0,
August 16, 2016

This system provides the capability to collect a water sample at any
desired depth within a water column and will be used to support
activities described in WIPP Test Plans TP 06-01, “Monitoring Water
Levels in WIPP Wells” (Schuhen 2010a) and TP 03-01, “Test Plan for
Testing of Wells at the WIPP Site” (Schuhen 2010b).

WP 05-WH1010, Container Overpacking

Revision 11,
September 7, 2016

Identified Hazardous Waste Facility Permit required inspection.

WP 10-AD3029, Calibration and Control of
Monitoring and Data Collection Equipment

Revision 12,
September 15, 2016

Complete rewrite using new procedure template; no rev bars
displayed. Rewrite includes deletion of Precautions and Limitations as
N/A to admin procedure (text relocated within body of procedure);
addition of instructions that procedure sections may be performed
independently; deletion of Note 1 in Key Step column as this
management control procedure does not implement key requirements;
addition of IT Department assistance with database development;
addition of actions to submit M&DC Equipment Usage List with
EA10AD3029-1-0; deletion of example EA (former ATT1).

WP 05-WH1011, CH Waste Processing

Revision 56,
September 29, 2016

Revised in response to cold-op practice runs.
•Inserted HWFP requirements in 3.8, 3.11, and 3.12.
•Reworked RCT steps in sections 5.4 and 5.5 to accommodate
changed process requirements.
•Formatted ACGLF counterweight specs to match DOE/WIPP-023184, CH Packaging Operations Manual.

WP 10-AD3028, Calibration and Control of
Measurement and Test Equipment

Revision 15,
October 18, 2016

Complete rewrite using new procedure template.
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Procedure/Plan

Revision and
Effective Date

Description of Change

WP 02-EC3506, Environmental Incident
Reporting

Revision 10,
October 19, 2016

Updated to reflect changes in the Hazardous Waste Facility Permit.

WP 05-WH1010, Container Overpacking

Revision 12,
October 19, 2016

Update to reflect changes in the Hazardous Waste Facility Permit.

WP 12-9, WIPP Emergency Management
Plan

Revision 43,
October 26, 2016

Revised to show merger of CBFO Emergency Management Plan into
NWP/WIPP Emergency Management Plan. Updated organization
positions and terminology.

WP 05-WH1011, CH Waste Processing

Revision 57,
November, 2, 2016

Revised data entry to WWIS/WDS and to insert TSR required
inspection language.

WP 12-HP1500, Radiological Posting and
Access Control

Revision 21-FR1,
November 14, 2016

Incorporated Field Revision 1 changes.

WP 12-HP3500, Airborne Radioactivity

Revision 23,
December 8, 2016

Complete rewrite to align with updated current practices.

WP 16-2, Software Screening and Control

Revision 16,
May 17, 2017

Major revision to incorporate requirements from modification to WP
13-1 Revision 37, Section 6, Software Requirement.

WP 13-1, Nuclear Waste Partnership LLC
Quality Assurance Program Description

Revision 37,
May 17, 2017

Revised to incorporate DOE/CBFO-94-1012, Revision 13, Quality
Assurance Program Document.
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Table 3:
Waste Emplacement Summary Report
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TRU Waste Inventory
1

RH TRU
CH TRU

Reporting Period Emplaced Volume (m3)*
0
229

Cumulative2 Emplaced Volume (m3)
357
90,942

Waste Components Inventory
1

Cellulose, Plastic,
Rubber Materials4

Fe-Metals5
Non-Fe Metals

Reporting Period
Emplaced Mass (kg)*

Cumulative2
Emplaced Mass (kg)

Maximum Emplaced
Limiting Value3 (kg)

Percent of Limiting Value3
Emplaced

14,552

8,935,299

40.61%

Reporting Period1
Emplaced Mass (kg)*
163,695
261

Cumulative2
Emplaced Mass (kg)
27,924,013
438,480

22,000,000
Minimum
Emplacement Limiting
Value3 (kg)
20,000,000
2,000

Percent of Limiting Value3
Emplaced
Minimum met
Minimum met

Emplaced Radiological Activity Inventory (curies)

Radionuclide
241
Am
137
Cs
238
Pu
239
Pu
240
Pu
242
Pu
90
Sr
233
U
234
U
238
U
Total

Cumulative Activity in
FY 2015/2016 Annual
Change Report6
2.587E+05
1.445E+04
4.835E+05
3.337E+05
8.267E+04
2.759E+01
7.615E+03
6.921E+00
8.783E+01
1.762E+01
1.181E+06

CH Repository
Reporting Period
Activity6
2.584E+05
1.422E+01
4.829E+05
3.349E+05
8.278E+04
2.725E+01
1.595E+01
6.546E+00
8.671E+01
1.758E+01
1.159E+06
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RH Repository
Reporting Period
Activity6
6.208E+02
1.444E+04
7.289E+02
3.839E+02
2.802E+02
3.821E-01
7.599E+03
3.848E-01
1.140E+00
3.915E-02
2.405E+04

Total Activity as of June 30, 20176
2.590E+05
1.445E+04
4.837E+05
3.353E+05
8.306E+04
2.763E+01
7.615E+03
6.931E+00
8.785E+01
1.762E+01
1.183E+06

Magnesium Oxide (MgO)7 and Cellulose, Plastic and Rubber (CPR) Mass Emplaced Per Waste Panel
Panel
Room
MgO (kg)
CPR* (kg)
Excess Factor
1
all
4,482,355
1,237,732
1.878
2
2-7
5,972,300
1,241,928
2.268
2
1
691,515
186,200
1.71
3
7
960,120
104,831
4.03
3
6
954,405
228,033
1.95
3
5
1,022,985
284,651
1.70
3
4
960,120
255,054
1.79
3
3
931,545
243,860
1.89
3
2
944,880
227,889
2.03
3
1
662,940
183,072
1.76
4
7
942,975
248,903
1.90
4
6
925,830
267,494
1.71
4
5
948,690
265,302
1.71
4
4
1,049,655
290,739
1.76
4
3
1,015,365
285,755
1.70
4
2
931,545
374,327
1.227
4
1
668,655
265,884
1.23
5
7
937,260
353,262
1.28
5
6
875,477
140,009
2.85
5
5
782,346
298,808
1.24
5
4
737,167
225,425
1.64
5
3
714,286
215,937
1.61
5
2
730,612
194,045
1.84
5
1
485,714
135,742
1.75
6
7
744,218
167,581
2.11
6
6
666,667
189,857
1.74
6
5
474,294
203,473
1.24
6
4
471,586
202,410
1.25
6
3
406,533
171,306
1.25
6
2
291,716
121,686
1.22
6
1
235,107
80,223
1.46
7
7
57,692
15,900
1.76
7
6
69,388
20,424
*1.83
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Footnotes
1. Reporting Period is July 1, 2016, through June 30, 2017.
2. Cumulative period includes from the beginning of emplacement until June 30, 2017.
3. Limiting Value—Values from CRA 2009 Section 24. These values are based on inventory assumptions.
4. Cellulose, Plastic, Rubber Materials (CPR) includes the waste, container materials, emplacement materials and non-containerized waste.
5. Fe-Metals include both materials in the waste and containers in total.
6. There is no decay correction for the listed isotope activities. All isotopic activities reported are from the time of the original assay. It is
understood that some isotopes may have reached secular equilibrium after disposal.
7. New minimum value for excess factor of MgO to be implemented as approved by EPA (February 11, 2008) reduces excess factor from 1.67
to 1.20 and ensures minimum reactivity of 94%.
8. MgO, CPR and Excess Factor results for all of panel 1 and rooms 2-7 of panel 2 have been recalculated to replace averaged data with actual
emplaced data.
* Notes
Waste emplacement is a three-step process. The first step is emplacement of RH waste into the walls of the emplacement room. (This step was
limited in Panel seven to only rooms six and seven.) The second step involves CH waste emplacement into the room. The third step involves
emplacement of MgO.

Page 19 of 44

Table 4:
Performance Assessment, Software, and Hardware Changes
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WIPP Codes/Software and
Code Version

Version Date

Description of Change

New Code Version

POSTLHS 4.10

July 12, 2016

Revised compiler option to
restrict instruction set that is
supported by all cluster nodes.
This will correct Software
Problem Report (SPR) 16-001
(Park 2016).

POSTLHS 4.11

EPAUNI 1.18

October 3, 2016

The compiler option in this code
was revised to restrict the
instruction set that is supported
by all cluster nodes. This will
correct SPR16-003.

EPAUNI 1.19

MATSET 9.23

November 8, 2016

The compiler option in this code
was revised to restrict the
instruction set that is supported
by all cluster nodes. This will
correct SPR16-002.

MATSET 9.24

PRELHS 2.43

November 8, 2016

The compiler option in this code
was revised to restrict the
instruction set that is supported
by all cluster nodes. This will
correct SPR16-004.

PRELHS 2.44

TBD 1.00

March 2, 2017

This code was retired from use.

None
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Extra-Regulatory Information Requested by the Environmental Protection Agency
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Table 5:
Passive Institutional Controls Activity
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Date

Description of Activity

August 8, 2016

In continuance of the efforts to obtain papers and opinions relating to the Records, Knowledge and Memory (RK&M)
international initiative through the Nuclear Energy Agency (NEA), DOE has secured a panel (R.8.5) and two half
paper sessions (8.9a and 8.9b) at Waste Management Conference 2017. These papers will be utilized by DOE in an
expert elicitation to create a new Passive Institutional Controls conceptual model. This new model will be in
coordination with the international guidelines being developed by the NEA RK&M group.

March 6-10, 2017

In support of the WIPP Passive Institutional Controls (PICs) program and the international RK&M initiative, the
DOE/CBFO organized two paper half sessions (session 023 and session 105), and one panel session (panel session
024) at the Waste Management 2017 conference. A total of seven papers were presented with four papers from the
United States, one paper from the United Kingdom Nuclear Decommissioning Authority (NDA), one paper from
France French National Radioactive Waste Management Agency (ANDRA), and one paper from Germany
Technischer Überwachungs-Verein National Office Regions and Districts (TÜV-NORD). Panelists were from the
United States (DOE, EPA, and Longenecker and Associates) and France (ANDRA). These papers and the panel
discussion notes will be evaluated by the DOE/CBFO in its effort to develop a new PICs conceptual model that will
be in coordination with the guidelines being developed by the NEA RK&M initiative.

May 26, 2017

DOE/CBFO proposed session 8.8 Global Experience of Records, Knowledge and Memory (RK&M) for Nuclear
Waste Geologic Repositories for Waste Management 2018. This is a paper session expected to present eight papers
on this topic and the papers will be evaluated by the DOE/CBFO in efforts to develop a new PICs conceptual model.

Notes:
In a 2008 letter from EPA to DOE (Reyes, 2008b), EPA changed the schedule for Passive Institutional Controls development as previously
defined in Triay (2002c).
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Table 6:
EPA Waste Characterization Inspections – January 2008 to June 2017
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Generator Site
Advanced Mixed Waste
Treatment Plant
(AMWTP)/Accelerated
Retrieval Project (ARP)

Date of Inspection
March 2, 2010, Desktop evaluation

EPA Inspection No./Tier 1
Evaluation

Docket Number/Approval Date

Tier 1 evaluation adding BN510 EPA Docket No. A-98-49; II-14-127, June 10, 2010
waste stream

November 17-18, 2010 EPA unannounced continued
compliance inspection

EPA Docket No. A-98-49; II-A4-143, March 16, 2011

October 30- November EPA Continued Compliance
1, 2012, and
Inspection
February 26, 2013

EPA Docket No. A-98-49; II-A4-173, April 25, 2013

October – December
2012

Tier 1 addition of ANLEgenerated SCG S3000 and
S5000 CH waste and SCG
S5000 MFC CH waste

EPA Docket No. A-98-49; II-A4-169, January 2013

February 2013

Tier 1 Subsurface Disposal Area EPA Docket No. A-98-49; II-A4-174, July 9, 2013
(SDA) waste stream

February 2013

Tier 1 adding LANL debris
waste to the super-compacted
CH AMWTP debris waste

EPA Docket No. A-98-49; II-A4-178, September 16, 2013

February 11, 2014

Tier 1 adding INL-generated
waste

EPA Docket No. A-98-49; II-A4-180, February 11, 2014

November 3-5, 2014

Continued compliance
inspection

Final document has not been released at this time

No inspection
performed

Tier 1 approval adding waste
stream WDP-AMWTP-15-003,
Load Management.

No Docket No. assigned, approval February 9, 2015

No inspection
performed

Approval of assembly of CH
waste pay loads of Product
Drum Assembly-High
Minimum Detectable Activity
silvers.

No Docket No. assigned, approval May 13, 2015
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Generator Site

Date of Inspection

EPA Inspection No./Tier 1
Evaluation

May 13, 2015

Tier 1 change to allow assembly No Docket No. assigned
of CH waste payloads

July 14-16, 2015

Tier 1 to allow CH Retrieval
Box Assay System

November 17-19, 2015 Continued compliance
inspection of Idaho Treatment
Group

Argonne National
Laboratory-Illinois (ANL)

Docket Number/Approval Date

EPA Docket No. A-98-49; II-A4-200, October 19, 2015
EPA Docket No. A-98-49; II-A4-206, April 4, 2016

No inspection
performed

DOE closure of last item opened No Docket No., June 13, 2016
by EPA on Continued
Compliance

May 28, 2008

Tier 1 SRS-CCP RH Visual
Examination (VE) newly
packaged waste

EPA Docket No. A-98-49; II-A4-102, July 10, 2008

October 2008

Tier 1 addition of 100 drums of
AGHCF debris waste to
AERHDM waste stream

EPA Docket No. A-98-49; II-A4-136, October 2008

May 20-21, 2010,
Desk-top evaluation

Tier 1 SRS-CCP addition of 30
containers to AERHDM waste
stream

EPA Docket No. A-98-49; II-A4-132, September 13, 2010

June 29, 2010, Desktop evaluation

Tier 1 SRS-CCP addition of 120 EPA Docket No. A-98-49; II-A4-134, September 28, 2010
containers to AERHDM waste
stream

May 4 and 18, 2010,
EPA Inspection

Tier 1 SRS-CCP addition of 30- EPA Docket No. A-98-49; II-A4-140, November 22, 2010
gallon containers of Fuel
Examination Waste (FEW) to
previously approved RH debris
AERHDM waste stream
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Generator Site

Date of Inspection

EPA Inspection No./Tier 1
Evaluation

Docket Number/Approval Date

September 2011
EPA Inspection

Tier 1 to add eight 55-gallon K- EPA Docket No. A-98-49, II-A4-158, February13, 2012
Wing FEW containers to RH
debris waste stream AERHDM

January 3, 2012
EPA Inspection
(11-2060)

Tier 1 to evaluate Radiation
EPA Docket No. A-98-49: II-A4-162, June 14, 2012
Characterization Approach of
Solidified Liquid Waste from KWing, Building 205, 55-gallon

February – June, 2012
EPA Inspection
Desk-top Review

Tier 1 debris from the Reduced
Enrichment Research and Test
Reactor (RERTR) program and
the second batch of FEW
packaged in 30-gallon
containers

February – June, 2012
EPA Inspection

Tier 1 to evaluate solidified
EPA Docket No. A-98-49; II-A4-162, June 14, 2012
liquid waste from K-Wing, Bld.
205, 55-gallon drum

May 8-9, 2012
EPA Inspection

Tier 1 to include Lot 2 waste
ID-ANLE-S5000

EPA Docket No. A-98-49; II-A4-163, July 25, 2012

EPA Inspection July
31-August 1, 2012

Tier 1 of the analytical
chemistry lab (ACL)

EPA Docket No. A-98-49; II-A4-165, September 4, 2012

September, 2012
EPA Desktop
evaluation

Tier 1 evaluation of waste
EPA Docket No. A-98-49; II-A4-167, October 4, 2012
stream AERHDM RERTR and
second batch debris, (bldg. 212,
30-gallon container)
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EPA Docket No. A-98-49; II-A4-140, October 4, 2012

Generator Site

Date of Inspection

EPA Inspection No./Tier 1
Evaluation

Docket Number/Approval Date

February 2014

EPA Docket No. A-98-49; II-A4-181, March 24, 2014
Tier 1 evaluation of five
containers of solidified liquid
waste from K-Wing Bldg. 205
to be included in the AERHDM
waste stream

Bettis Atomic Power
Laboratory (BAPL)

August 30, 2010,
September 23, 2010,
December 8, 2010 and
April 12-13, 2011
EPA Baseline
Inspection

EPA Baseline Inspection No.
EPA-BAPL-CCP-RH-04.11-8

EPA Docket No. A-98-49; II-A4-151, July 2011

General Electric Vallecitos
Nuclear Center (GEVNC)

December 2-4, 2008

CCP RH Initial Certification

EPA Docket No. A-98-49; II-A4-115, August 26, 2009

Hanford

April 27-29, 2010

CH Baseline Inspection

EPA Docket No. A-98-49; II-A4-138, December 21, 2010

March 22-23, 2011

Tier 1 adding SHENCA

EPA Docket No. A-98-49; II-A4-146, May 2, 2011

November 2011

Tier 1 adding CH S3000
RLCCPPUNIT waste stream

EPA Docket No. A-98-49; II-A4-154, November 10, 2011

January 2008

Tier 1 K cell waste

EPA Docket No. A-98-49; II-A4-97, January 1, 2008

April 11, 2008

Tier 1 high-range gamma probe EPA Docket No. A-98-49; II-A4-98, April 11, 2008
for DTC

Idaho National Laboratory
(INL)

June 9, 2008, Desk-top Tier 1 Waste Area Groups
EPA Docket No. A-98-49; II-A4-107, October 7, 2008
evaluation
(WAGs) density range extension
December 9-11, 2008

September 22, 2009

Tier 1 addition of
EPA Docket No. A-98-49; II-A4-110, March 4, 2009
VE CH S5000 retrievably stored
waste stream
Tier 1 visual examination
EPA Docket No. A-98-49; II-A4-118, September 22, 2009
technique
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Generator Site

Date of Inspection

EPA Inspection No./Tier 1
Evaluation

September 22, 2009

Docket Number/Approval Date

Tier 1 recalibration of the
HENC
December 8-9, 2009
Tier 1 addition of
ID-HFEF-S5400-RH Lot 1A
and ID-ANLE-S5000 waste
streams
April-May 2010 Desk- Tier 1 addition of
top evaluation
ID-MFC-S5400-RH waste
stream
December 8-9, 2009,
Tier 1 addition of
January 12-13, 2010,
ID-INTEC-RH waste stream
and February 17, 2010
July 13, 2009, to June Tier 1 addition of Osprey and
2010
ID-HFEF-S5400-RH Lot 1B
Desk-top evaluation
waste stream

EPA Docket No. A-98-49; II-A4-119, September 22, 2009

July 1, 2009
Desk-top evaluation

EPA Docket No. A-98-49; II-A4-119, September 22, 2010

Tier 1 High Efficiency Neutron
Counter (HENC) operating
range extension

Tier 1 addition of
ID-RTC-S3000 waste stream
August 9-10, 2010
Tier 1 addition of
IN-ID-NRF-153 waste stream
November 16-17, 2010 Continued Compliance
Inspection
September 22, 2009

EPA Docket No. A-98-49; II-A4-122, February 1, 2010

EPA Docket No. A-98-49; II-A4-126, June 11, 2010

EPA Docket No. A-98-49; II-A4-130, August 17, 2010

EPA Docket No. A-98-49; II-A4-131, August 23, 2010

EPA Docket No. A-98-49; II-A4-137, November 1, 2010
EPA Docket No. A-98-49; II-A4-135, November 1, 2010
EPA Docket No. A-98-49; II-A4-142, March 16, 2011

March 23, 2011

Tier 1 addition of Lot 4A to
waste stream ID-HFEF-S5400RH

EPA Docket No. A-98-49; II-A4-145, March 23, 2011

June 23, 2011

Tier 1 supplemental calibration
for the WAGS to allow filters

EPA Docket No. A-98-49; II-49-150, June 23, 2011
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Generator Site

Date of Inspection

EPA Inspection No./Tier 1
Evaluation

Docket Number/Approval Date

October 4-5, 2011

Tier 1 to include RH waste
stream IN-ID-NRF-SPC

January 4, 2012

Inspection of Waste Stream ID- EPA Docket No. A-98-49; II-A4-157, January 4, 2012
NRD.1

May 8-9, 2012

Tier 1 radiation approach of 48
additional canisters for waste
stream ID-ANLE-S5000
AERHDM (Lot 2)

EPA Docket No. A-98-49; II-A4-163, July 25, 2012

February 2013

Tier 1 evaluate SWEPP
Gamma-Ray Spectrometer
(SGRS) new calibration

EPA Docket No. A-98-49; II-A4-172, February 26, 2013

May 7-9, 2013

Continued Compliance
Inspection

EPA Docket No. A-98-49; II-A4-175, July 16, 2013

December 3-5, 2013

Tier 1 adding waste stream INID-BTO-030 (Lot 3)

EPA Docket No. A-98-49; II-A4-191, November 10, 2014

April 16, 2014

Tier 1 addition of waste stream
ID-EBR-S5000

EPA Docket No. A-98-49; II-A4-183, April 16, 2014

May 5-7, 2014

Continued Compliance
Inspection

EPA Docket No. A-98-49; II-A4-190, July 15, 2014

July 15, 2014

Tier 1 change for the addition of EPA Docket No. A-98-49; II-A4-185, July 15, 2014
Lot 5C to waste stream IDHFEF-S5400-RH

July 15, 2014

Continued Compliance
Inspection

EPA Docket No. A-98-49; II-A4-190, July 15, 2014

June – October 2014

Tier 1 adding waste stream IDTRA-W345-RH (Lot8B)

EPA Docket No. A-98-49; II-A4-194, November 5, 2014

Page 31 of 44

EPA Docket No. A-98-49; II-A4-159, March 12, 2012

Generator Site

Los Alamos National
Laboratory (LANL)

Date of Inspection

EPA Inspection No./Tier 1
Evaluation

Docket Number/Approval Date

No inspection
performed

Tier 1 approval for waste stream EPA Docket No. A-98-49; II-A4-198, September 8, 2015
ID-HFEF-S5400-RH (Liner 3;
Lot 5C)

May 19-21, 2015

Tier 1 adding waste stream IDANLW-W269-RH (Lot 8C)

No inspection
performed

Approval of Tier 1 to include
EPA Docket No. A-98-49; II-A4-203, November 13, 2015
waste streams ID-RF-S5300-RH
and ID-RF-S5100-RH (Lot 8A)

April 11-15, 2005

Inspection for OSRP for Sealed
Sources

EPA Docket No. A-98-49; II-A4-55, June 17, 2005

June 21, 2007

CH Baseline Inspection

EPA Docket No. A-98-49; II-A4-88, June 21, 2007

October 28, 2007

Tier 1 extension of range for the EPA Docket No. A-98-49; II-A4-91, October 28, 2007
HENC2

December 7, 2007

Tier 1 extension of range for the EPA Docket No. A-98-49; II-A4-95, December 7, 2007
HENC

May 8-10, 2007

Initial RH Certification

EPA Docket No. A-98-49; II-A4-96, February 19, 2008

May 25-26, 2010

Tier 1 HENC unit 2 Report
(non-approval)

EPA Docket No. A-98-49; II-A4-139, November 8, 2010

May 25-26, 2010

LANL-CCP CH TRU
Continued Compliance
Inspection

EPA Docket No. A-98-49; II-A4-141, February 9, 2011

April 28, 2010
(10-0810)

CH Tier 1 request expanding the EPA Docket No. A-98-49; II-A4-139, April 30, 2012
calibration range to the HENC
unit 2 to accommodate CH leadlined 55-gallon drums
Tier 1 addition of the
EPA Docket No. A-98-49; II-A4-153, October 28, 2011
SuperHENC

October 28, 2011
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EPA Docket No. A-98-49; II-A4-201, November 10, 2015

Generator Site

Date of Inspection
June 20-21, 2012

September –
November, 2012

Oak Ridge National
Laboratory (ORNL)

EPA Inspection No./Tier 1
Evaluation
Docket Number/Approval Date
CH Tier 1 request for calibration EPA Docket No. A-98-49; II-A4-164, August 14, 2012
range extension for the
SuperHENC and the extend
ability for the HENC unit 1 to
assay lead-lined 55-gallon
drums containing solidified
materials
Tier 1 approval to add summary EPA Docket No. A-98-49; II-A4-168, December 31, 2012
category group S4000

June 4-5, 2013

Tier 1 to include the Mobile
ISOCS for SWBs, Corrugated
Metal Boxes (CMBs), and 55gallon drums

EPA Docket No. A-98-49; II-A4-176, July 22, 2013

February 2014

Continued compliance
inspection

Final document has not been released at this time

No inspection
performed

Tier 1 approval of HENC3

EPA Docket No. A-98-49; II-A4-199, September 8, 2015

No inspection
performed

DOE closure of last item opened No Docket No., June 13, 2016
by EPA on Continued
Compliance

(Desk-top evaluation)

Tier 1 CH Calibration Extension EPA Docket No. A-98-49; II-A4-108, October 8, 2008
for segmented gamma scanner
(SGS)

November 17, 2008

Tier 1 CH Calibration Extension EPA Docket No. A-98-49; II-A4-109, January 8, 2009
for Drum Waste Assay System
(DWAS) Imaging Passive
Active Neutron (IPAN)

June 30-July 2, 2008

EPA RH Baseline Inspection
No. EPA-ORNL-CCP-RH06.08-8
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EPA Docket No. A-98-49; II-A4-111, February 3, 2009

Generator Site

Date of Inspection

EPA Inspection No./Tier 1
Evaluation

Docket Number/Approval Date

May 6, 2009

Tier 1 OR-REDC-RH-HET to
include Solvent Extraction Test
Facility (SETF) Time Period
(November 1978-November
1991) waste

EPA Docket No. A-98-49;II-A4-120, November 30, 2009

August 11-12, 2009

Tier 1 addition of CH S4000
SCG waste

EPA Docket No. A-98-49; II-A4-117, October 7, 2009

November 23, 2009

Continued Compliance
Inspection

EPA Docket No. A-98-49; II-A4-121, November 23, 2009

February 23-24, 2010

Tier 1 addition of CH VE and
adding the IQ3

EPA Docket No. A-98-49; II-A4-125, March 30, 2010

February-March, 2010
Desk-top evaluation

Tier 1 addition of RH SETF
Pre-79 waste stream

EPA Docket No. A-98-49; II-A4-124, April 21, 2010

March 23, 2011

Tier 1 addition of NFS Trench B EPA Docket No. A-98-49; II-A4-144, March 23, 2011
soils to waste stream OR-NFSCH-SOIL

February 4-6, 2014

Continued Compliance
Inspection

EPA Docket No. A-98-49; II-A4-186, June 18, 2014

June 18, 2014

Tier 1 Adding Refurbished IQ3

EPA Docket No. A-98-49; II-A4-186, June 18, 2014

July 2014

Tier 1 evaluation of CH waste
with addition of SCG S3000

EPA Docket No. A-98-49; II-A4-186, June 9, 2014

August 5-6, 2014

Tier 1 adding MILCC2

EPA Docket No. A-98-49; II-A4-192, October 21, 2014

No inspection
performed

Tier 1 approval adding VE for
S5400 and S5000 CH wastes

EPA Docket No. A-98-49; II-A4-193, November 10, 2014

August 2-4, 2016

Continued Compliance
Inspection

EPA Docket No. A-98-49; II-A4-207, June 14, 2017
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Generator Site

Sandia National
Laboratories (SNL)

Savannah River Site (SRS)

Date of Inspection

EPA Inspection No./Tier 1
Evaluation

Docket Number/Approval Date

No date

Continued Compliance
Inspection

EPA Docket No. A-98-49; II-A4-207, June 14, 2017

No inspection
performed

Approval of assembly of CH
waste pay loads at ORNL
Transuranic Waste Processing
Center

No Docket No. given, June 19, 2017

March 8, 2011, May
10, 2011, June 7-8,
2011

Initial Baseline Inspection

EPA Docket No. A-98-49; II-A4-155, November 23, 2011

December 2011January 2012

Tier 1 to include RH containers EPA Docket No. A-98-49; II-A4-160, March 28, 2012
generated from waste groups
PKE00027/54 and PKE00047 to
existing waste stream SNLHCF-S5400-RH

March 24-26, 2009

Tier 1 addition of Nondestructive Assay Box Counter
(NABC)

EPA Docket No. A-98-49; II-A4-114, August 4, 2009

September 30, 2010
Desk-top evaluation

Tier 1 addition of CH S3000
waste

EPA Docket No. A-98-49; II-A4-123, March 23, 2010

November 2009 –
March 2010

Tier 1 addition of
SR-BCLDP.001.001,
SR-BCLDP.001.002,
SR-BCLDP.002,
SR-BCLDP.003,
SR-BCLDP.004.002,
SR-BCLDP.004.003 waste
streams

EPA Docket No. A-98-49; II-A4-129, September 13, 2010

March 24-26, 2009

Tier 1 extension of calibration to EPA Docket No. A-98-49; II-A4-133, September 14, 2010
the NABC
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Generator Site

Date of Inspection

EPA Inspection No./Tier 1
Evaluation

Docket Number/Approval Date

May 12, 2011
timeframe, EPA Desktop evaluation

Tier 1 allowing use of American EPA Docket No. A-98-49; II-A4-148, May 31, 2011
Society for Testing and
Materials (ASTM) standard
efficiency calibration method
for NABC

July 26, 2011
(11-1419)

RH EPA Baseline adding SREPA Docket No. A-98-49; II-A4-161, April 18, 2012
RH-FBL.01 (remainder of RH at
SRS)

August 14-15, 2012

Tier 1 request for using 5-foot
setback configuration of the
NABC

EPA Docket No. A-98-49; II-A4-166, September 11, 2012

February, 2013

Tier 1 to evaluate waste stream
SR-RH-235F.01

EPA Docket No. A-98-49; II-A4-170, February 12, 2013

February, 2013

Tier 1 NABC BSGS 5-foot
setback for SWB’s

EPA Docket No. A-98-49; II-A4-171, February 2013

June – July, 2013

Tier 1 SR-RH-221H.01 waste
stream

EPA Docket No. A-98-49; II-A4-177, August 20, 2013

March, 2014

EPA Docket No. A-98-49; II-A4-182, March 2014
Tier 1 change calibration to
include a 5-foot detector setback
configuration on the NDA Box
Counter to assay SLB’s Type 2

May 22, 2014

Tier 1 SR-RH-SDD.01 (Sealed
Sources)

EPA Docket No. A-98-49; II-A4-184, May 2014

August – October 2014 Continued Compliance
Inspection

EPA Docket No. A-98-49; II-A4-195, February 23, 2015

December 2014

EPA Docket No. A-98-49; II-A4-196, December 31, 2014

Inspection SR-BCLDP.003
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Generator Site

Date of Inspection

EPA Inspection No./Tier 1
Evaluation

Docket Number/Approval Date

February 2015

Follow-up Continued
EPA Docket No. A-98-49; II-A4-195, February 23, 2015
Compliance Inspection for RTR
Operations, 1-Drum BCO152

No inspection
performed

Tier 1 approval of RH-SWD.01 EPA Docket No. A-98-49; II-A4-197, August 3, 2015
waste

No inspection
performed

Tier 1 approval of RH-772F.01
waste

EPA Docket No. A-98-49; II-A4-202, November 25, 2015

No inspection
performed

Tier 1 SR-RH-MNDPAD1.01
waste stream

EPA Docket No. A-98-49; II-A4-204, June 15, 2016

No inspection
performed

Tier 1 approval of SR-RH773A.01 waste containers

EPA Docket No. A-98-49; II-A4-210, June 5, 2017
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Table 7:
EPA Quality Assurance Audits by Site – January 2008 to June 2017
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Site
Advance Mixed
Waste Treatment
Plant (AMWTP)

Audit Date

Purpose

August 18-20, 2009
August 23-26, 2010
November 1-3, 2011
October 15-18, 2012
October 1-3, 2013
October 7-9, 2014
September 24, 2014 to
February 26, 2015
October 27-29, 2015
December 12-16, 2016
Argonne National
July 10, 2008
Laboratory East
August 5-7, 2008
(ANLE)-CCP
August 4-6, 2009
August 3-5, 2010
August 2-4, 2011
August 28-30, 2012
December 19, 2012
August 27-28, 2013
September 16-18, 2014
November 1-3, 2016
Bettis Atomic Power April 19-21, 2011
Laboratory (BAPL) April 24-26, 2012
Carlsbad Field
June 29-July 1, 2010
Office (CBFO)
August 3-4, 2010

Recertification Audit A-09-19
Recertification Audit A-10-24
Recertification Audit A-12-03
Recertification Audit A-13-01
Recertification Audit A-14-01
Recertification Audit A-15-01
Remote audit of the AMWTP QA program for NQA-11989 compliance. EPA docket no: A-98-49; II-A1-121
Recertification Audit A-16-01
Recertification Audit A-17-04
RH VE Newly Packaged Waste Audit A-08-03
CCP RH Recertification Audit A-08-24
CCP RH Recertification Audit A-09-21
CCP RH Recertification Audit A-10-23
CCP RH Recertification Audit A-11-20
CCP RH Recertification Audit A-12-16
CCP Recertification Audit A-12-16
CCP Recertification Audit A-13-24
CCP Recertification Audit A-14-20
CCP Recertification Audit A-17-08
Initial Certification Audit A-11-12
Closeout Audit A-12-10
Audit of the DOE Peer Review used to qualify historical
information for TRU waste streams SR-BCLDP004.002 and SR-BCLDP-004.003. EPA Docket No. A98-49; II-A1-108
April 8-29, 2013
Remote records audit of CBFO Technical Assistance
Contractor
June 18-20, 2013
Audit of the quality assurance program relative to the
American Society of Mechanical Engineers (ASME)
Nuclear Quality Assurance (NQA) Standard NQA-11989. EPA Docket no. A-98-49; II-A1-112
July 22-24, 2014
Audit of CBFO QA program for compliance with NQA1-1989 elements. EPA Docket No. A-98-49; II-A1-117
January 6-February 12, Audit of CBFO QA program for compliance with NQA2015
1-1989 elements. EPA Docket No. A-98-49; II-A1-120
September 1-3, 2015
Audit of CBFO QA program for compliance with NQA1-1989 elements. EPA Docket No. A-98-49; II-A1-121
September 20-22, 2016 CBFO Document Control Audit A-16-27
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Site
General Electric
Vallecitos Nuclear
Center (GEVNC)CCP
Hanford-CCP

Idaho National
Laboratory (INL)CCP

Audit Date

Purpose

December 2-4, 2008
January 26-28, 2010

Initial RH S5000 Certification Audit A-09-05
Recertification Audit A-10-04

April 6-8, 2010
April 5-7, 2011
May 14-17, 2012
May 14-16, 2013
May 20-21, 2014
June 23-25, 2015
May 31 to June 1, 2016
April 4, 2017
January 29-30, 2008

Initial Certification Audit A-10-07
Recertification Audit A-11-10
Recertification/Closeout Audit A-12-11
Recertification Audit A-13-15
Recertification Audit A-14-16
Recertification Audit A-15-19
Recertification Audit A-16-11
Recertification Audit A-17-20
Expansion Audit (NMED approval of Acceptable
Knowledge [AK]) Audit A-08-11
Recertification Audit A-08-10 INL and A-08-22 ID
Labs
VE of Records Audit A-09-08
Recertification Audit A-09-14 INL and A-09-13 ID
Labs
Recertification Audit A-10-16 INL and A-10-17 ID
Labs
Recertification Audit A-11-13 INL Labs and A-11-14
INL
Laboratory Recertification Audit A-12-14 and CCP
Recertification Audit A-12-13
Recertification Audit A-13-18
Analytical Laboratories Close Out Audit A-13-19
Recertification Audit A-14-18
Recertification Audit A-15-18
Recertification Audit A-16-18
Recertification Audit A-17-23
Initial Certification Audit A-07-12 and A-07-13
CCP CH and RH Recertification Audit A-08-16
Addition of VE CH S5000 Retrievably Stored Waste
Audit A-09-08
CCP CH and RH Recertification Audit A-09-12
CCP CH and RH Recertification Audit A-10-14
CCP CH and RH Recertification Audit A-11-11
CCP CH and RH Recertification Audit A-12-12
CCP CH and RH Recertification Audit A-13-23
CCP CH Recertification Audit revised A-13-23

May 13-15, 2008
December 9-11, 2008
May 5-7, 2009
June 8-10, 2010
June 7-9, 2011
June 11-14, 2012

June 3-6, 2013
July 9-11, 2013
June 3-5, 2014
June 16-18, 2015
June 14-16, 2016
June 13-15, 2017
Los Alamos National February 19, 2008
Laboratory (LANL)- April 15-17, 2008
CCP
December 9-11, 2008
April 7-9, 2009
April 27-29, 2010
May 17-19, 2011
July 24-26, 2012
July 23-25, 2013
July 22, 2013
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Site

Audit Date

Purpose

June 10 – July 8, 2014

Audit of the QA program for the WIPP as it pertains to
NQA-1-1989. EPA Docket No. A-98-49: II-A1-116
August 19-21, 2014
CCP CH Recertification Audit A-14-19
March 1-3, 2016
QAPD Implementation Audit A-16-10
March 7-9, 2017
QAPD Implementation Audit A-17-14
May 16-18, 2017
Recertification Audit A-17-17
May 17-19, 2016
CCP CH and RH Recertification Audit A-16-19
Nuclear Waste
June 18-20, 2013
Quality Assurance (QA) audit relative to the American
Partnership (NWP)
Society of Mechanical Engineers (ASME) Nuclear
LLC
Quality Assurance (NQA) Standard NQA-1-1989. EPA
Docket no. A-98-49; II-A1-113
July 22-24, 2014
Audit of NWP QA program for compliance with NQA1-1989 elements. EPA Docket No. A-98-49; II-A1-118
January-November
Audit of NWP QA program for compliance with NQA2015
1-1989 elements. Final document has not been released
at this time
August 6 – September Audit of NWP QA program for compliance with NQA24, 2015
1-1989 elements. Scope was limited and will be
revisited at a later date. EPA Docket No. A-98-49; IIA1-123
November 17-19, 2015 Environmental RCRA/Monitoring
Program/Groundwater Audit A-16-04
February 2-4, 2016
Calibration Audit A-16-06
March 29-31, 2016
CCP QA Audit A-16-12
April 26-28, 2016
Dosimetry/RADCON Program Audit A-16-16
January 24-26, 2017
Industrial Safety Air Quality Monitoring Audit A-17-05
February 7-9, 2017
Materia Control and Stores Inventory Audit A-17-32
Calibration Audit A-17-15
March 28-30, 2017
QA Audit A-17-13
May 8-10, 2017
Environmental RCRA/Monitoring
Programs/Groundwater Audit A-17-01
Oak Ridge National November 13-15, 2007 AK and NDA Activities Audit A-08-06
Laboratory (ORNL)- June 30-July 2, 2008
Initial RH Certification Audit A-08-12
CCP
January 13-15, 2009
CH Recertification Audit A-09-07
June 23-25, 2009
RH Recertification Audit A-09-22
July 28-30, 2009
Addition of S4000 SCG Audit A-09-24
February 9-11, 2010
CH and RH Recertification Audit A-10-08
February 8-10, 2011
CH and RH Recertification Audit A-11-08
March 27-29, 2012
CCP CH and RH Recertification Audit A-12-08
April 23-25, 2013
CH and RH Recertification Audit A-13-12
January 14-26, 2014
CH and RH Recertification Audit A-14-03
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Site

Audit Date
March 31- April 3,
2015
April 19-21, 2016
October 4-6, 2016

Purpose
CH & RH Recertification Audit A-15-09

Recertification Audit A-16-15
Neutron Dose-to-Curie and RH Waste Sampling Audit
A-17-09
October 17-20, 2016
WAC Compliance Audit A-17-07
April 18-20, 2017
Recertification Audit A-17-21
Savannah River Site October 28-30, 2008
CH and RH Recertification Audit A-09-01
(SRS)-CCP
March 24-26, 2009
Addition of NABC Audit A-09-17
June 23-24, 2009
Addition of Real-time Radiography (RTR) #4 Audit A09-16
October 27-29, 2009
BCL RH Recertification and CH S3000 Initial
Certification Audit A-10-01
October 26-28, 2010
Recertification Audit A-11-01 and RTR Unit 4 for
SLB2s and Large Container Non-Destructive
Examination (LCNDE) for SWBs and SLB2s
November 14-17, 2011 RH Recertification and Initial SR-RH-FBL-01 Audit A12-04
November 6-8, 2012
CH Recertification Audit A-12-02
September 23, 2014
CH Recertification Audit A-14-04
November 4-6, 2014
CH Recertification Audit A-15-02
December 3-4, 2015
CCP Recertification Audit A-16-02
Sandia National
July 13-15, 2011
Recertification Audit A-11-23
Laboratories (SNL)- August 14-16, 2012
Closeout Audit A-12-15
CCP
August 5-7, 2014
Initial Certification Audit A-14-26
August 18-20, 2015
Recertification Audit A-15-25
February 9-11, 2016
SNL-CPG Audit A-16-07
November 15-17, 2016 RH S5000 Recertification Audit A-17-10
December 6-8, 2016
Recertification Audit A-17-02
February 14-16, 2017 QAPD Implementation Audit A-17-06
Sandia National
May 1-29, 2014 and
Verification of implementation of SNL-CO’s QA
LaboratoriesJuly 22-24, 2014
program relative to requirements of NQA-1 Standard
Carlsbad Office
NQA-1-1989. EPA Docket No. A-98-49; II-A1-115,
(SNL-CO)
EPA-HQ-OAR-2001-0012-0444
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Summary
The changes reported in this version of the WIPP Annual Change Report do not represent significant
changes pertaining to the disposal system.
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WIPP DISPOSAL VOLUMES (cubic meters)
(as of September 29, 2018)

55-gal. Drums
Volume
SWB
Volume
TDOPS
Volume
85-gal drums
Volume
100-gal. Drums
Volume
SLB2s
Volume
R-Lid 72-Bs
Volume
F-Lid 72 Bs
Volume
Shielded Cont.
Volume
Dunnage

Reference 6

Panel 1
Panel 2
Panel 3
Panel 4
Panel 5
Panel 6
Panel 7
Panel 8
38,139
23,865
8,394
12,858
21,255
12,317
2,211
8,009.19 5,011.65 1,762.74 2,700.18 4,463.55 2,586.57
464.31
1,239
3,176
1,730
1,405
2,200
3,033
331
2,329.32 5,970.88 3,252.40 2,641.40 4,136.00 5,702.04
622.28
35
1,451
2,227
1,048
788
459
554
157.50 6,529.50 10,021.50 4,716.00 3,546.00 2,065.50 2,493.00
2
0
0
3
0
0
0
0.64
0.00
0.00
0.96
0.00
0.00
0.00
0
1,278
5,409
11,050
9,951
6,546
56
0.00
485.64 2,055.42 4,199.00 3,781.38 2,487.48
21.28
0
0
0
0
0
220
12
0.00
0.00
0.00
0.00
0.00 1,626.68
88.73
0
0
0
198
246
239
18
0.00
0.00
0.00
176.22
218.94
212.71
16.02
0
0
0
0
0
18
0
0.00
0.00
0.00
0.00
16.02
0.00
0.00
9
1.89
579
909
3,407
215
221
612
27

CH volume
10,496.65 17,997.67 17,092.06 14,257.54 15,926.93 14,468.27 3,689.60
RH volume
0.00
0.00
0.00
176.22
234.96
214.60
16.02
WDS RH
Sources: Container numbers: http://www.wipp.energy.gov/general/GenerateWippStatusReport.pdf
Container volumes: http://www.nmenv.state.nm.us/wipp/documents/Part3.pdf
Dunnage from WIPP Information Center as of 2/3/16
RH legal limit
RH canister capacity
176.22
234.96
214.6
16.02
CH legal limit
CH capacity

10,496.65 17,997.67 17,092.06 14,257.54 15,926.93 14,468.27 18,750.00

Cumulative

10,496.65 28,494.32 45,586.38 59,843.92 75,770.85 90,239.12

2017 Inventory remaining (DOE/TRU-17-3425, Tables 3-1,3-2)
CH
RH (undercounted)
RH (per Patterson - 2/8/2018)

57,636
3,040
4,560

Totals
119,039
24,998.19
13,114
24,654.32
6,562
29,529.00
5
1.60
34,290
13,030.20
232
1,715.41
701
623.89
18
16.02
9
1.89
5,970
93,928.72
641.80
356.56
173,970 containers with waste

650

7,079
1,291.80

18,750.00

168,485
127,739.12

Total
151,565
3,682
5,202

Note: Numbers in red are based on WIPP permit volumes and differ from the volumes in the source document, which undercounts the volumes.
Compiled by: Don Hancock, Southwest Research and Information Center; 505/262-1862; sricdon@earthlink.net

WIPP PERMITTED VS. ACTUAL CAPACITY
(in cubic meters) - As September 29, 2018

Panel 1

Reference 7

CH-Permitted Actual % Used
RH-Permitted Actual
18,000 10,497
58.32%
0

% Used

Panel 2

18,000

17,998

99.99%

0

Panel 3

18,750

17,092

91.16%

0

Panel 4

18,750

14,257

76.04%

356

176

49.44%

Panel 5

18,750

15,927

84.94%

445

235

52.81%

Panel 6

18,750

14,468

77.16%

534

215

40.26%

111,000

90,239

81.30%

1,335

626

46.89%

Panels 1-6
Shortfall

20,761

Panel 7

18,750

Panel 8

18,750

Panels 1-8
Panel 9

3,690

709
650

16

650

148,500

93,929

2,635

642

0

0

0

0

Panel 10
LWA Limit

168,485

7,079

Notes:
"CH" is Contact-Handled waste; "RH" is Remote-Handled
"Permitted" refers to the capacity limits in the New Mexico WIPP permit
"LWA" is WIPP Land Withdrawal Act (Public Law 102-579)
Compiled by: Don Hancock, Southwest Research and Information Center
505/262-1862; sricdon@earthlink.net
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SUBJECT:

INFORMATION: Audit Report on "Disposal of RemoteHandled Transuranic Waste at the Waste Isolation Pilot Plant"

BACKGROUND
The Waste Isolation Pilot Plant (WIPP), located near Carlsbad, New Mexico, is the
Department of Energy's underground repository for defense-generated Transuranic
(TRU) waste. TRU waste consists of items such as clothing, gloves, and tools
contaminated with small amounts of radioactive elements. Most TRU wastes can be
handled by workers using minimal specialized protective gear and is referred to as
"contact-handled" TRU. However, TRU wastes with a surface radiation dose rate greater
than 200 millirem per hour must be handled using remote devices and is referred to as
"remote-handled.
'I

The Department began disposing of contact-handled TRU waste at WIPP in 1999;
however, it must modify the WIPP operating permit prior to disposing of remote-handled
waste. The Department applied to the State of New Mexico and the Environmental
Protection Agency for a permit modification in June 2002, and it anticipates approval in
time for WlPP to begin receiving remote-handled TRU in 2005. The Department plans
to dispose of at least 113,300 cubic meters of contact-handled TRU waste and 2,800
cubic meters of remote-handled TRU waste at WIPP over the life of the program. The
objective of this audit was to determine whether the Department had established an
efficient system for disposing of remote-handled TRU waste at WIPP.
RESULTS OF AUDIT
We concluded that opportunities exist for the Department to improve the efficiency of its
remote-handled TRU waste disposal program over the next two decades. Specifically,
our audit disclosed that:
If current waste emplacement practices continue, by 2020, the repository, as now
configured, will not be able to accommodate 980 planned shipments of remotehandled TRU waste. The Department has recognized the potential space problem
and identified some alternatives, but has not yet formally planned for the
resolution of this issue.
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There should be improved integration in and consistency of local treatment plans
at several sites and the Department's overall remote-handled TRU management
plan. For example, according to the Department's accelerated cleanup schedule,
WIPP will receive about 180 shipments of the Hanford Site's remote-handled
TRU waste by 2012. However, Hanford only expects to send about 20 shipments
by that date. This is an important difference which could, depending upon the
path chosen for resolution, further impact the availability of space at WIPP for
remote-handled TRU.
There are actions that the Department can take to improve the efficiency of
transporting TRU waste to WIPP. For example, we estimated the Department
could reduce the number of planned shipments to WIPP by about 33 percent by
optimizing the use of 10-drum, versus 3-drum shipping containers. Such action
would have significant cost savings implications.

We also noted that existing strategic performance goals and measures for use in
managing the program could be enhanced. By maintaining a careful focus on full
integration and coordination of the treatment, transportation, and disposal of remotehandled TRU waste across the complex, the Department can increase the likelihood that
its accelerated cleanup goals will be achieved. The Office of Environmental
Management (Environmental Management), which has ultimate responsibility for this
program, has a major effort underway to integrate and coordinate the remote-handled
TRU waste program. Our report includes several recommendations intended to assist in
this process.
MANAGEMENT REACTION
Environmental Management disagreed with the finding and recommendations in the
report, raising concerns that the report may draw faulty conclusions concerning the
Department's management of TRU waste. Where appropriate, we have included
management's specific concerns, along with our responses, in the text. Also,
management's comments are included in their entirety as Appendix 3.
Environmental Management took the position, in response to the report, that recent
improvements in established management systems are sufficient to address issues as they
arise. In this regard, management indicated that it had established:
0

0

0
0

Baseline configuration control for TRU waste shipments, including Assistant
Secretary approval for baselines and subsequent changes;
A formal process to approve all radioactive waste shipments, including TRU, on a
bi-weekly basis;
Performance-based incentives in contracts at shipping sites and at WIPP;
Regular briefings for the Under Secretary on all aspects of WIPP, including
shipments, operations, regulatory compliance activities, and permit modifications;
and,
New corporate performance metrics.

3

While the Office of Inspector General agrees that the improvements recently
implemented by management are positive steps, our analysis indicated that additional
action is needed to hlly integrate and coordinate the treatment, storage, transportation,
and disposal of remote-handled TRU waste.
Attachment
cc: Deputy Secretary
Under Secretary for Energy, Science and Environment
Assistant Secretary for Environmental Management
Manager, Carlsbad Field Office
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DISPOSAL OPERATIONS
Efficiencies

The Department of Energy (Department) faces a number of challenges
that could impact the efficiency of its disposition of remote-handled
transuranic (TRU) waste. The Waste Isolation Pilot Plant (WIPP) may
lose access to disposal space needed for remote-handled TRU waste,
and it could lose the ability to dispose of at least 980 shipments of
remote-handled TRU waste unless the facility is reconfigured. Also,
consistency between local treatment plans at several sites and the
Department’s overall program management plan could be improved.
Further, opportunities may exist for the Department to develop a more
cost-effective plan for optimizing the use of shipping containers for
transporting remote-handled TRU waste to WPP.
Disposal Capacity
The WIPP facility contains disposal rooms excavated 2,150 feet
underground in an ancient, stable, salt formation. The facility was
designed to allow remote-handled TRU waste to be placed in holes
bored into the walls of the disposal rooms before the rooms are filled
with contact-handled transuranic waste. As a room is filled with
contact-handled drums and boxes, access to the remote-handled TRU
waste boreholes is blocked. Based on the current configuration, the
Department could dispose of approximately 5,848 shipments of remotehandled TRU waste at WPP, provided remote-handled TRU waste
containers are disposed of before contact-handled waste containers are
placed in the rooms.
However, the space available for disposal of remote-handled TRU
waste is rapidly diminishing, in part because shipments of contacthahdled waste began in 1999 and shipments of remote-handled TRU
waste will not begin until at least 2005, after the permit modification is
approved. In its 2002 National TRU Waste Management Plan, the
Department stated that, based on current disposal plans, WIPP would
lose approximately 2,400 disposal positions. We estimate that the loss
of disposal positions will be significantly greater than anticipated in the
management plan. Based on our analysis of the contact-handled TRU
waste disposal and the difference in remote-handled TRU waste and
contact-handled shipping rates in the future, WIPP will lose up to 3,574
remote-handled TRU waste disposal positions over the life-cycle of
WIPP, resulting in a lack of disposal positions for approximately 980
shipments. In addition, the Department has about 1,700 cubic meters of
orphan remote-handled TRU waste’ that may eventually require
disposal at WIPP.
1
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Orphan waste is TRU waste for which a disposition path has not yet been defined.

Details of Finding

In responding to a draft of this report, the Office of Environmental
Management stated that options are under consideration to dispose of all
remote-handled TRU waste. Management stated that it closely monitors
WIPP disposal operations and, through the existing planning and
regulatory process, can accommodate changing waste forecasts and
schedules as needed. Options available include use of underground
disposal panels 9 and 10 or double canister emplacement in boreholes.
Also, management stated that there is sufficient time to implement any
option under current management practices.
We recognize that the Department could dispose of all remote-handled
TRU waste using the alternatives listed by management. Our concern is
that recent planning documents, including the permit modification
submitted to New Mexico in June 2002, do not contemplate any of these
alternatives. Given the time requirements typically associated with the
regulatory process, and the fact that technical issues would need to be
resolved, it would be prudent, in our judgment, for the Department to
begin a formal planning process that accounts for the disposal of all
remote-handled TRU waste shipments.
Site Treatment Plans
Although the Department has established an overall program
management plan for remote-handled TRU waste, consistency between
that plan and local treatment activities at several sites could be
improved. For example:
According to the Department's accelerated cleanup schedule,
WlPP will begin to dispose of the Hanford Site's remote-handled
TRU waste after its permit is modified, which is estimated to
occur in FY 2005. The plan indicates that WlPP will receive
about 180 shipments of remote-handled TRU waste from the
Hanford Site by 2012. However, Hanford's primary planning
document, its performance management plan, does not support
shipment at this volume. Rather, Hanford's planning documents
indicate that the site will not be prepared to ship large amounts of
remote-handled TRU waste until after 2012.
The Office of Environmental Management stated that the
Hanford Site will be able to ship waste generated from other
sites, totaling about 20 shipments, soon after the permit is
modified in 2005. In addition, management is considering
options that would allow for an acceleration of shipments fiom
the Hanford Site. When asked, however, management did not
specify how the difference in shipments would be reconciled.
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The Idaho National Engineering and Environmental Laboratory
(INEEL) plans to begin shipping remote-handled TRU waste to
WIPP in Fiscal Year (FY) 2005, but it currently has no facilities
capable of treating remote-handled TRU waste and preparing it
for shipment. As we noted in our report on INEEL's Remote
Treatment FuciZity (DOEIIG-0573, November 2002), the Office
of Nuclear Energy is planning to construct a $68 million facility
to process its remote-handled TRU waste beginning in 2009 at
its Argonne National Laboratory-West, located on the INEEL
site. However, start-up of this facility will occur four years too
late to support the INEEL's acceleration plans, and the facility as
currently conceived may not have the capacity to support the
waste treatment needs of both Nuclear Energy and
Environmental Management.
The Oak Ridge Reservation scheduled its remote-handled TRU
waste treatment facility to be operational in January 2003;
however, WIPP is not likely to be permitted to receive remotehandled TRU waste before January 2005. To its credit, the Oak
Ridge Reservation began negotiating with its contractor to
change the waste treatment operating plan to treat contacthandled TRU and other wastes first, in an attempt to avoid
having an idle facility. However, if WIPP is not able to begin
receiving remote-handled TRU waste by FY 2005, the plant
may become idle.
The Savannah River Site, one of Environmental Management's
smallest remote-handled TRU generator sites, is planning to
send its remote-handled TRU waste to the Oak Ridge
Reservation in 2025 to be treated for final disposal at WIPP.
However, Oak Ridge officials stated that they were unaware of
the Savannah River Site's plans. In fact, Oak Ridge planned to
complete its waste treatment and decontaminate and
decommission its treatment facility as early as FY 2010.
In responding to the draft report, the Office of Environmental
Management stated that a robust integration process was used to
develop the remote-handled Transuranic Waste Performance
Management Plan, and specific implementation details continue to be
developed at the sites. Also, management intends to develop a more
detailed disposal schedule following approval by New Mexico of
permits currently under review. Such a schedule would, presumably,
resolve some or all of the issues noted above.
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Shipping Containers
Opportunities exist for the Department to optimize, from a cost
standpoint, use of two different shipping containers to transport
remote-handled TRU waste to WIPP. The Department selected the
72B container (a 3 -drum container) as its primary shipping
container. The Department also obtained a second container, the
10-160B container (10 -drum), though it planned to use the larger
container in only very limited circumstances. We noted, however,
that in many instances, the 10-160B could be more cost-effective. In
fact, a 1996 Department study ranked the predecessor to the current
10-drum container as more desirable than the 3-drum container
because it would improve shipping efficiencies and reduce the
number of remote-handled TRU waste shipments.
It should be noted that the 10-drum container could not be used for
shipping remote-handled TRU waste with plutonium levels above
20 curies, due to its single-shielded design. Also, the Oak Ridge
Reservation should continue using the 3-drum container because its
waste processing facility was designed to load that type of container
directly. Nevertheless, the 10-drum container could be used to ship
remote-handled TRU waste from seven generator sites to WIPP.
Based on site estimates of potential shipments using 10-drum
containers, we calculated that the Department could reduce the
number of shipments to WIPP from approximately 2,250 to 1,510, or
33 percent. Appendix 4 of this report provides a comparison of the
difference in the number of shipments, using different casks.
Although Carlsbad Field Office officials were concerned that the
10-drum container increases the burden on WIPP operations, our
analysis showed that the larger container would not require more
processing time than the 3-drum container.
Department officials stated that a reason for focusing primarily on
one shipping container was to avoid the administrative burden of
keeping technical and safety documentation on more than one
container. We found, however, that the Carlsbad Field Office has in
place all the technical and safety documentation for both container
types. Thus, if the Department were to use the 10-drum container,
any additional administrative burden may be minimal.
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In response to the draft, the Office of Environmental Management
stated that the report misrepresents the Department's strategy for
shipment of remote-handled TRU waste because it creates a
misconception that the alternative 10-160B shipping container is not
being appropriately utilized. Environmental Management noted that
it owns a 10-160B shipping container, has used it, and has
encountered difficulties in using the cask due to its size, weight, and
the 20-curie limit on transuranic radionuclides -- factors not
considered in the report's conclusion.
To the contrary, cost comparison does take into account the
difficulties in using the 10-160B. Specifically, the cost comparison
for the casks factored in overweight issues and radiological limits.
To address weight issues, the cost of overweight fees was deducted
from our savings calculation. To reflect the 20-curie limit, our cost
comparison included only those sites that have a high potential to
utilize the 10-160B cask given the Department's estimate of
transuranic radionuclides. We recognize that the 10-160B container
is not the most cost-effective alternative for all waste shipments;
however, it is suitable for more shipments than planned.

Program Management

Our audit disclosed additional opportunities for the Department to
more fully integrate and coordinate the treatment, storage,
transportation, and disposal of remote-handled TRU waste. Existing
performance goals and measures for managing the program could
also be enhanced.
Integration and Coordination
The Office of Environmental Management is responsible for
promoting integration and coordination of transuranic waste
treatment, storage, transportation, and disposal activities across the
complex to facilitate development of an effective and efficient
system. To date, Environmental Management has relied primarily on
the Carlsbad Field Office and the National Transuranic Waste
Corporate Board (made up of representatives from Carlsbad, WIPP,
Headquarters, and generator sites) to carry out these responsibilities.
Board representation is limited to those sites currently shipping
waste to WIPP. Since only contact-handled waste is being shipped,
the sites that are major generators of RH-TRU waste are not
integrally involved in the decision-makingprocess.
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Management stated that the major remote-handled TRU waste
generator sites are represented at TRU waste corporate meetings and
contribute to the deliberations. However, we noted that major
generators of remote-handled TRU waste, such as the Oak Ridge
Reservation, are not members of the Board and, as a result, do not
formally participate in the decision-making process.
Performance Goals and Measures

In our judgment, strategic performance goals and measures for the
remote-handled TRU waste disposal program could also be
enhanced. We noted that the Department developed a corporatelevel performance measure covering the shipment of TRU waste and
ensured that performance measurements were incorporated into the
management and operating contract with Westinghouse at WIPP.
However, there is currently no performance measure specific to the
shipment or disposal of remote-handled TRU waste. In contrast, the
Office of Environmental Management established a number of
strategic performance goals for contact-handled TRU waste.
Establishing similar strategic performance goals for the remotehandled TRU program would allow the Department to better focus
its efforts and improve accountability.
In response to the draft report, management stated that the report did
not reflect the integration process used by the Department to prepare
performance management plans, nor did it reflect the Department's
intense efforts to coordinate between sites. The Department has
implemented new project controls to strengthen TRU waste
management, including baseline waste shipment configuration
control, formal biweekly approval of all waste shipments,
performance-based contract incentives at waste shipping sites and
WIPP, regular briefings for the Under Secretary on waste shipping
interfaces, and new corporate performance metrics on waste
disposal. Management concluded that these project management
initiatives negate the need for additional actions.
We consider the improvements recently implemented by the Office
of Environmental Management to be positive steps. However, the
improvements did not identify or resolve inconsistencies between the
Department's program management plan and the sites' plans. Thus,
we concluded that Environmental Management should pursue
additional integration efforts across the complex to fully coordinate
the treatment, storage, transportation, and disposal of remote-handled
TRU waste.
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Cost and Cleanup
Milestones

Aggressive management of the challenges noted in this report could
preclude the need to reconfigure the repository, increase the
likelihood that accelerated cleanup goals will be reached, and avoid
approximately $7.9 million in unnecessary costs (see Appendix 5).
If the current waste emplacement trend continues, by 2020 the
Department will be forced to reconfigure the WIPP facility to
provide additional remote-handled TRU storage capacity. Without
knowing the extent of additional space required, we could not
determine how much the reconfiguration might cost. While the
volume of waste permitted under the WlPP Land Withdrawal Act of
1992 would not be changed, the Department would be required to
modify the original design and permit of the facility, as well as
perform additional mining to accommodate the remaining inventory.
Further, the Department's accelerated cleanup goals may not be
achieved if waste treatment, storage, transportation, and disposal
activities are not integrated and coordinated across the complex.
Without sufficient coordination for treatment and disposal of remotehandled TRU waste, the Department will not have the necessary
assets in place, such as treatment facilities, to sustain an accelerated
schedule.
In addition, we estimated that the Department could avoid about $7.9
million in unnecessary shipping costs by using the 10-drum shipping
containers rather than 3-drum shipping containers, where practical.
We estimated potential savings using a cask loading efficiency of 75
percent (see Appendix 4,note 3) and a transportation rate of $3.61
per mile (see Appendix 5, note 2). The Office of Environmental
Management did not agree with our estimate of potential cost
savings and questioned the assumptions used in the estimate.
Management believed that a transportation rate of $3.19 per mile and
a cask loading efficiency of 50 percent was more accurate. Using
management's assumptions, estimated savings would be, at most,
about $1.9 million. Explanations of the differences between our
assumptions and management's are included in the notes to
Appendices 4 and 5.
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RECOMMENDATIONS

We recommend that the Associate Deputy Assistant Secretary for
Integration and Disposition, Office of Environmental Management:
1. Maximize opportunities to hlly integrate and coordinate
the treatment, storage, transportation, and disposal of
remote-handled TRU waste across the complex by:

a) Developing a contingency plan for dealing with the
potential shortfall in the number of disposal positions
for disposing of remote-handled TRU;
b) Ensuring that local program management plans are
consistent with the overall Department's program
management plan for remote-handled TRU waste;
and,
c) Conducting an analysis to determine the optimal mix
of shipping container types for cost-effective, safe,
and environmentally acceptable shipment of remotehandled TRU waste to WIPP.

2. Ensure that the National Transuranic Waste Corporate
Board has adequate representation for remote-handled
TRU waste generator sites.
3. In coordination with regulators, establish and implement
strategic performance goals and measures for
accomplishing the remote-handled TRU waste disposal
program.

MANAGEMENT
REACTION

The Assistant Secretary for Environmental Management did not
concur with the finding and recommendations, stating that the draft
report misrepresented the facts and drew faulty conclusions
concerning the Department's management of remote-handled TRU
waste. The Assistant Secretary agrees that opportunities exist for
improvement; however, she believes that the established
management systems are sufficient to address issues as they arise.

AUDITOR COMMENTS

While we consider the improvements recently implemented by
management to be positive steps, the audit demonstrates that
additional actions are needed to hlly integrate and coordinate the
treatment, storage, transportation, and disposal of remote-handled
TRU waste.
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Management's comments on the validity of the finding, along with our
responses, have been incorporated into the text of this report and are
included in their entirety as Appendix 3.
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Appendix 1
PFUOR AUDIT REPORTS
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Remote Treatment Facility (DOE/IG-0573, November 2002), concluded that the
Department had not integrated all Idaho National Engineering and Environmental
Laboratory mission needs in the planning process for the Remote Treatment Facility.
As a result, the facility would not be able to meet operation needs nor simultaneously
process all remote handled solid waste in accordance with established deadlines.
Planned Waste Shipments to the Waste Isolation Pilot Plant (WR-B-99-06, August
1999), concluded that the Carlsbad National Transuranic Waste Management Plan was
not current or consistent with the data at the generator sites and could not be used to
measure target dates for shipping waste to the Waste Isolation Pilot Plant.

Prior Audit Reports-

Appendix 2
OBJECTIVE

SCOPE

METHODOLOGY

Determine whether the Department had established an efficient system
for disposing of remote-handled transuranic (TRU) waste at the Waste
Isolation Pilot Plant (WIPP).
The audit was performed from April 8,2002, to November 14,2002, at
WIPP in Carlsbad, New Mexico. Visits were also made to the Oak
Ridge Operations Office in Oak Ridge, Tennessee, and Battelle
Columbus in Columbus, Ohio. The audit scope was limited to the
planning conducted by WIPP and the waste generators from 1995
through 2002 for treating, shipping, and disposing of remote-handled
TRU waste at the WIPP.
To accomplish the audit objective, we:
0

Obtained and reviewed planning documents for the activities
under audit;
Researched Federal and Departmental regulations;

0

0

0

0

Reviewed findings from prior audit reports regarding the
disposal of TRU waste at the WIPP;
Reviewed the Office of Environmental Management's Top-toBottom Review Team Report, A Review of the Environmental
Management Program (February 2002);
Assessed internal controls and performance measures
established under the Government Performance and Results Act
of 1993;
Surveyed remote-handled TRU waste generators at the various
Departmental sites; and,
Evaluated performance and cost data for applicable processes.

The audit was performed in accordance with generally accepted
Government auditing standards for performance audits and included
tests of internal controls and compliance with laws and regulations to
the extent necessary to satisfy the audit objective. Specifically, we
tested controls with respect to the Department's planning process for
waste management activities. Because our review was limited, it would
not necessarily have disclosed a11 internal control deficiencies that may
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Appendix 2 (continued)
have existed at the time of our audit. We relied on automated data
processing equipment to accomplish our audit objective. Specifically,
we relied on the contractor's cost accounting system, and conducted
tests to ensure reliability of the data. We held an exit conference with
the Director, Waste Isolation Pilot Plant Office, Office of Integration
and Disposition on February 27,2003.
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Appendix 3
EFG {007-901

United S t a t e s Government

Department of Eneray

memorandum
DATE:

April 2 9 , 2003

REPLY TO
A T M OF:

EM-23 (Doug Tonkay, 301-903-7212)

SUBJECT:

Response to Proposcd Final Audit Report on “Disposal of Rcmote-Handled Transuranic Waste
at the Waste Isolation Pilot Plant”

TO:

Gregory H. Friedman, Inspector General
1 appreciate the opportunity to have met with you on the subject report and I also appreciate
your staff’s time in working with my office in this regard. However, T must respectfully
disagree with the results and recornmcndations in the subject proposed final report dated
April 7, 2003. A s noted, ongoing discussions havc occurred between the Office of Inspector
General (1G) staff and m y staff since the previous draft report was issued on February 26,
2003. Although some positive changes have resulted in the proposed final report, the report
continues to misrepresent the facts and draw faulty conclusions concerning the Department’s
management of remote-handled transuranic (RH-TRIJ) waste activities.

Although the report states that the IC does not take issue with our assessment that Waste
Isolation Pilot Plant (WIPP) can be configured to dispose of all RH-TRU up to the legal limit
of 7,080 cubic metcrs at the WTPP, it stiJI concludes that a new formal planning process is
prudent. I disagree with the need for any new formal planning process. The Department
closely monitors WIPP disposal operations and, through the existing planning and regulatory
process, can accommodate changing waste forecasts and schcdulcs, as needed. Options
available include use of underground disposal panels 9 and I0 or double canister emplacement
in boreholes. There is no near-term impact on WIPP operations, and there is sufficient time to
implement any option if the forecast warrants under current managemcnt practices.
During the audit process, the X
G staff found that consistency could be improved between the
Transuranic Waste Performance Management Plan prepared by Carlsbad Field Office (CBFO)
and Performance Management Plans prepared by waste generator sites, e.g. Hanford. The
audit report does not reflect the integration process used by the Department to prepare the
Performance Management Plans and the intense effort to coordinate among all the sites and
CBFO and that this coordination is continous and ongoing. The Environmental Management
program has put in place new project controls to strengthen management of TRU waste and
other accelerated cleanup activities, including: baseline configuration control of TRU waste
shipments, formal bi-weekly approval of all waste shipments, performance-based contract
incentives at waste shipping sites and W P P , regular briefings for the Under Secretary on all
aspects of WIPP and TRU waste shipping interfaccs, and implementation of new corporate
performance metrics, one of which is TRU waste disposed. These project management
initiatives, which arc acknowledged in the proposed final report, negate the need for additional
actions. Our management focus is to identify issues, prioritize, establish options, and resolve
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2
as needed. This management approach is being applied to the WLE’P and must sustain
throughout the life of this program.
The audit report misrepresents the Department’s strategy for shipment of RH-TRU waste
because it creates a misconception that the alternative CNS 10-160B shipping container is not
being appropriately utilized. The Department owns a CNS 10-l60B container and has used it
for recent intersite RH-TRU waste shipments. Because of this expericnce, the Department
understands the difficulties in using this cask due to its size, weight, and the 20 curie limit on
transuranic ndionuclides. The CNS 10-160B container, f u l I or empty, requires special permits
from states and is restricted from some highways. The Department has received negative
feedback fiom truck drivers, state officials, and site workers about these difficulties.
Documents and photographs were sharcd with the IG staff to support these claims, but these
difficulties are not factored into the cost analysis and conclusions.
The cost analysis in the report is flawed. The analysis assumes unrealistic volumes of waste
that can be shipped using the CNS 10-160B container. Initially, the 1G analysis assumed that
the CNS 10- 1GOB container could be filly loaded with RH-TRU waste drums. When
confkonted with the Department’s data that the number of drums in currcnt shipments average
about 50 percent efficiency due to radionuclide limits, the IG analysis cask loading assumption
was changed to an arbitrary value of 75 percent efficiency. The IG staff are unwilling to
accept the facts, i.e., 5 0 percent efficiency is our actual experience. The IG analysis also uses a
cost of $3.61 per shipment mile, which is not representative of shipping costs during
operations at the level of current and planned operations at WIPP. The Department’s analysis
indicates that incremental costs will be $1.85 per shipment mile, and the average costs for all
contact-handled and RH-TRU shipments will be $3.19 per mile based on the level of all
planned TRU shipments. Although the report now includes the Department’s efficiency and
cost assumptions, I disagree with statements in the report that the Department’s costs are
unreasonable. Because the IG analysis continues to contain erroneous cfficiency and cost
assumptions, the cost savings claims are not credible.
The draft report alleges that the Department is not managing and integrating the RH-TRU
waste program. This is simply false. There is a well documented record of interactions
between generators and the Carlsbad Field Office to build the regulatory strategy and planning
basis for RH-TRU waste at all levels. The major RH-TRU waste generator sites are
represented at TRU waste corporate meetings and contribute to the deliberations. Evidence of
this exists in the National TRU Waste Management Plan and Transuranic Waste Performance
Management Plan, which h l l y describe the RH-TRU program and issues that are being
worked. The Department is actively managing and fully integrating the RH-TRU program
with other WIPP activities. The report also fails to acknowledge contributions of the new
project management initiatives, described above, that are strengthening the management and
coordination of all our accelerated clcanup efforts, including TKU waste disposal.

Page 14

Management Comments

3
In addition, 1 disagrcc with the notion of establishing and implementing a new strategic
performance measure related to RH-'I'KIJ waste. The EM program corporate performance
measure placed on generator sites is the amount of TRU waste disposed at WTPP. This already
applies to RH-TRU waste, when such shipments begin. Regulatory actions needed to begin
disposal at WIPP arc not well served by a performance measure.

I do concede that opportunities for management improvements exist, this is always the case.
However as those are addressed, new opportunities will surface and we have established
management systems that are robust enough to sustain them. Based on the above points, no
additional actions are necded to address the recommendations in this LG audit report. Efforts
are in place to appropriately manage changes in waste volume forecasts and schedules.
Intensive planning efforts continue to implement Performance Management Plans to resolve
any remaining inconsistencies and deal with changes. New project controls are in place
already to ensure that TRU waste management activities are integrated. The RH-TRU waste
generating sites already have adequate representation at corporate board meetings, and
performance goals and measures are adequate to manage RH-TRU activities. Lastly. there is a
policy in place for RH-TRU shipping that allows use of the alternative shipping container for
instances where it makes good technical scnsc. No additional studies or actions are warranted
at this time.
If'you have any further questions, please call me on (202) 586-7709 or Patrice M. Bubar,
Associate Deputy Assistant Secretary, Office of Integration and Disposition on
(202)586-5 I 5 I .

(/

Assistant Secretary for
Environmental Management

cc: Merley Lewis, ME-1.1
Ines T h y , CBFO
Frederick D. Doggett, IG-30
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Appendix 4
DIFFERENCE IN NUMBER OF SHIPMENTS USING 72B AND 10-160B CASKS
~~
~~

~

~

Location

Richland, WA (Note 4)
Oak Ridge, TN
Idaho Falls, ID
Los Alamos/Sandia, NM
Pleasanton, CA
Argonne, IL.
Niskayuna, NY
West Mifflin, PA
Argonne-West, ID

Volume in
Cubic Meters
(Note 1)

1,077.5
452.7
304.0
121.5
11.8
10.0
9.9
2.0
6.1

Shipments
Using 72B
Container
(Note 2)

1,212
509
342
137
14
12
12
3
7

Shipments
Using 10-160B
Container
(Note 3)

Difference in
Number of
Shipments

692
509
195
86
8
7
7
2
7

520
0
147
51
6
5
5
1
0

Notes:
1. Volumes for each site were obtained from the Remote Handled TRU Waste Inventory Report, dated June 2002.
In calculating the difference in shipments, we excluded Oak Ridge, TN - a major remote-handled TRU site with
452.7 cubic meters of waste - since its waste treatment facility is designed for loading 72B casks. We also
excluded remote-handled TRU from Argonne-West, ID, and some remote-handled TRU from Los Alamos, NM,
since, for various reasons, some of this waste was not suitable to be shipped in the 10-160B.
2. For conservatism, we assumed that the 72B would be loaded at 100 percent efficiency. Specifically,rather than
placing three 55-gallon drums in the 72B cask (.62 cubic meters) we assumed the 72B would be "direct loaded,"
which enables it to carry a volume of .89 cubic meters per shipment.
3. We assumed that the 10-160B would be loaded at 75 percent efficiency, with 1.56 cubic meters of waste. In
response to a draft of this report, the Office of Environmental Management disagreed with our assumption and
suggested that the 160B cask could achieve a loading efficiency of only 50 percent based on 3 casks previously
loaded at the Columbus, OH, site. We recognize that the first three 10-160B casks were loaded at about 50
percent efficiency. However, our review of internal planning documents and related correspondence suggests that
Environmental Management plans to achieve an efficiency rate of about 75 percent for 3 1.2 cubic meters of
remote-handled TRU waste to be shipped from Columbus, OH, in about 20 future shipments. Further, we
compared the relative TRU curie activity between various remote-handled TRU generator sites and found that
Columbus, OH, has a smaller inventory and significantly higher curie activity with an average of 8.65 per cubic
meter. Two large generators, Hanford and the INEEL, had average curie activities of 0.85 and 0.57 per cubic
meter, respectively, which is one-tenth and one-fifteenth the curie activity for Columbus. Therefore, we believe
that the estimate of 75 percent efficiency possible with the Columbus waste could be significantly exceeded with
the majority of the rest of the waste to be shipped in 10-160B containers.

4. Includes waste shipped from Columbus, OH, and Santa Susana, CA, sent to Richland, WA, for interim storage.
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Appendix 5
CALCULATION OF COST SAVINGS
~~~

Site

Richland, WA (Note 4)
Idaho Falls, ID
Los AlamodSandia, NM
Pleasanton, CA
Argonne, IL
Niskayuna, NY
West Mifflin, PA
Total

~

Total Mileage
(Note 1)

Savings Using
10-Drum
Container
(Note 2)

Over-weight
Fees
(Round Trip)
(Note 3)

Total Estimated
Savings

1,860,560
418,362
36,210
18,048
17,200
22,320
4,280
2,376.980

$6,7I6,62 1
1,510,287
130,718
65,163
62,092
80,675
15,451
$8.580,898

$(52 1,345)
(116,587)
(2,580)
(2,248)
(3,475)
(10,07 1)
(2,626)
$(658,932)

$6,195,276
1,393,700
128,138
62,905
58,617
70,504
12,825
$7.92 1.966

Notes:
1. Round trip mileage was obtained from the Carlsbad Field Office.
2. We estimated potential savings using a transportation rate of $3.61 per mile based on a weighted average for all

years of the carrier contracts, including costs for "standby hours"-the time routinely spent by carriers waiting
for trucks to be loaded. The Office of Environmental Management stated that $3.61 is too high, and suggested
that either $3.19 or $1.85 per mile would be more appropriate. However, the suggested price of $3.19 per mile
does not include the cost of standby hours nor average in multiple years' worth of varying transportation costs.
Also, the suggested cost of $1.85 per mile assumes the lowest possible rate achievable. Camer rates decrease as
minimal numbers of shipments are completed under the contract; thus, carrier rates are highest at the beginning
of the year and lowest toward year-end. The $1.85 rate represents the lowest possible rate achievable after
established milestones are met. In addition, this rate does not include the cost of standby hours. Thus, we
considered these rates to be unreasonable because they do not include life-cycle considerations.
3. Over-weight fees were obtained from the Institute for Regulatory Science, and were verified with various states'
Departments of Transportation.
4. Includes waste shipped from Columbus, OH, and Santa Susana, CA, sent to Richland, WA, for interim storage.
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Department of Energy
Washington, DC 20585

May 28, 2013
MEMORANDUM FOR THE DEPUTY ASSISTANT SECRETARY FOR WASTE
MANAGEMENT

FROM:

David Sedillo, Director
Western Audits Division
Office of Inspector General

SUBJECT:

INFORMATION: Audit Report on "The Office of Environmental
Management's Disposition of Transuranic Waste"

BACKGROUND
The Waste Isolation Pilot Plant (WIPP) is the Department of Energy's (Department) underground
repository for contact-handled (CH) and remote-handled (RH) transuranic (TRU) waste. The
WIPP Land Withdrawal Act limits WIPP's total capacity for TRU waste to 175,600 cubic meters
(m³), of which no more than 7,080 m³ can be RH waste. Under the Act, the U.S. Environmental
Protection Agency regulates repository waste disposal operations and shares that responsibility
with the State of New Mexico. In October 1999, the New Mexico Environment Department
(New Mexico) granted a Hazardous Waste Facility Permit to the Department to begin storage
and disposal of TRU waste, although RH disposal did not commence until 2007. The Permit
requires approval by New Mexico of any planned changes to the permitted facility that may
result in noncompliance with permit requirements.
At the beginning of Fiscal Year (FY) 2011, the Office of Environmental Management (EM)
established a strategic goal, in addition to operational goals, to complete disposition of 90
percent of the Department's legacy TRU waste by the end of FY 2015. While EM is also
responsible for the TRU waste that the Department continues to generate, newly generated waste
is not specifically included in the strategic goal. To achieve the 90 percent goal, EM needed to
dispose of approximately 40,000 m³ of waste, or an average of 8,000 m³ per year. EM did not
establish specific goals for CH or RH disposal within the overall metric. The planned annual
metric was reduced to 6,000 m³ for FY 2012 and 4,500 m³ for FY 2013 because of funding
limitations. We initiated this audit to determine whether EM was effectively managing and
disposing of its TRU waste relative to its strategic 90 percent waste disposal goal.
RESULTS OF AUDIT
We found that while EM had made progress in meeting its operational disposal goals, it was not
on track to meet its goal to dispose of 90 percent of the Department's legacy TRU waste by the
end of FY 2015. In particular, EM faces a number of challenges in meeting its planned 90

percent waste disposal goal by 2015. Additionally, without further modifications to the
repository or existing waste disposal practices, WIPP may not have capacity for disposal of the
current RH inventory. EM is aware of the challenges and has identified alternative actions to
alleviate the situation.
EM TRU Waste Goals
We found that EM surpassed its annual TRU waste disposition metrics for FYs 2011 and 2012.
Specifically, EM disposed of a cumulative 14,866 m³ compared to its revised 2-year target of
14,000 m³. However, we determined that EM is behind schedule and is not likely to achieve its
goal to dispose of 90 percent of legacy TRU waste by the end of FY 2015. To achieve this goal,
EM needed to achieve its original metrics, which totaled 16,000 m³ in FYs 2011 and 2012. EM
officials recognize that they are behind and explained that when this goal was formulated it was
an ambitious measure requiring sustained funding at levels obtained under the American
Recovery and Reinvestment Act of 2009 (Recovery Act). WIPP's peak annual funding during
the Recovery Act in FYs 2010 and 2011 exceeded $270 million while its FY 2012 budget
dropped to approximately $228 million. Its FY 2013 budget further decreased to $202 million.
EM officials also told us that recent funding decreases at generator sites adversely affected
achievement of the goal by limiting the amount of waste processed for disposal.
EM officials told us that they focused on removing the easiest to process waste first and that
remaining waste will be more difficult and potentially more expensive to process because of its
current storage condition. Accordingly, meeting disposal goals with less funding will be
difficult. EM Program officials told us that they will not be able to achieve the 90 percent goal
under current funding scenarios, but noted that EM had not completely abandoned the 90 percent
goal. However, one Program official acknowledged that annual TRU waste disposal
performance targets do not support achieving the 90 percent goal by the end of FY 2015. EM
officials also explained that progress toward the 90 percent goal was adversely affected by recent
New Mexico wildfires that caused them to reprioritize their efforts and not focus solely on
legacy TRU waste.
Although EM faces challenges in achieving its 90 percent TRU disposition goal, at the time of
our audit, it was on-track to meet its current state commitments for waste disposal. For example,
the Department and New Mexico established a non-binding agreement to address the highest
risk, above-ground TRU waste at Los Alamos National Laboratory. This agreement, known as
the Framework Agreement, committed the Department to dispose of approximately 3,706 cubic
m³ of above-ground TRU waste by June 30, 2014. EM surpassed its FY 2012 metric for meeting
the Framework Agreement requirements. Similarly, the 1995 Settlement Agreement between the
Department and the State of Idaho requires the Department to disposition all of the TRU waste at
Idaho National Laboratory's Advanced Mixed Waste Treatment Project, estimated at 65,000 m³,
prior to December 31, 2018. While the Department is currently on schedule to meet its
commitments to New Mexico and Idaho, potential budget cuts may affect waste disposal
progress.
RH Disposal Capacity at WIPP
We also found that EM has underutilized WIPP's approved disposal capacity for RH TRU waste.
Specifically, as of the end of FY 2012, EM had used only 299 m³ of RH TRU disposal capacity
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of the potential 1,023 m³ capacity. This equates to a loss of 71 percent of RH waste disposal
capacity available to date. WIPP's current regulatory approved design allows waste disposal in
eight underground disposal units that are referred to as panels. EM emplaces RH waste into the
walls of the panels then places the CH waste on the floors of those same panels. EM loses any
unused RH capacity as they fill a panel with CH waste, since the RH positions in the walls can
no longer be accessed. We previously identified the underutilization of RH capacity in our
report on Disposal of Remote-Handled Transuranic Waste at the Waste Isolation Pilot Plant
(DOE/IG-0613, July 2003), which concluded that if EM continued to focus on CH waste
emplacement, the repository would not be able to accommodate all of the planned RH shipments.
In response, the Department disagreed with the results and recommendations of the report. Since
that report was issued, EM's emplacement practices have not changed significantly and the
Department has continued to underutilize WIPP's RH capacity, thus narrowing its options to
remedy the situation. Assuming current waste emplacement practices, WIPP may run out of RH
waste disposal capacity. Specifically, we found that EM estimates that it has approximately
3,538 m³ of RH TRU waste to dispose of and that WIPP currently has a remaining RH disposal
capacity of 2,912 m³. This potential lack of disposal capacity exists without factoring in about
1,500 m³ of additional RH waste that may eventually require disposal at WIPP.
According to EM, factors other than the full utilization of WIPP's RH disposal capacity were the
primary drivers of the program. In particular, EM has focused on large volume reductions of
legacy TRU waste, the majority of which is CH waste, which requires less time, effort and
money to process compared to RH waste. Further, large volumes of CH waste were readily
available for disposal, thus allowing large volume reductions by focusing on CH waste. In
addition, EM's current focus is meeting states' compliance commitments, which focus primarily
on CH waste. EM officials also told us they recognize the need to continually refocus the TRU
waste program and indicated that its focus going forward is more balanced and will include
maximizing repository capacity.
Currently, EM is considering two options that could enable WIPP to accommodate more RH
waste. First, in August 2011, EM submitted a request to the Environmental Protection Agency to
relocate two of WIPP's planned disposal panels from the main access tunnels to the area south of
the other disposal panels, which could allow emplacement of additional RH waste. Second, in
November 2012, New Mexico granted a Permit modification to allow disposal of RH waste in
shielded containers. Shielded containers allow certain RH waste streams to meet the reduced
radiation dose rate limits for CH waste containers so that they can be emplaced in the repository
in a manner similar to CH waste. While these two options may increase RH disposal capacity,
we determined that they may not be sufficient to completely solve the problem. We found that
only a little more than half of the RH inventory could potentially qualify for shipment and
disposal in shielded containers. Furthermore, based on previous production costs of shielded
containers, we estimate the cost to manufacture enough shielded containers for the potentially
qualifying RH inventory to be more than $200 million which, given the current budget situation,
may be cost-prohibitive. While EM officials asserted that transportation and other efficiencies
will likely more than offset the costs of the shielded containers, the details of these efficiencies
were not provided.
EM officials told us that they recognize the potential repository capacity issues and believe that
other factors may come into play that would affect its plans for resolving the issue. In particular,
3

because funding levels have decreased and CH waste streams are anticipated to be more difficult
to dispose of than they have been in the past, the rate of emplacement of CH waste may decrease
allowing EM to utilize a greater percentage of WIPP's RH capacity. EM officials also recognize,
however, that the cost to dispose of RH waste is higher than that for CH and that funding levels
may not provide for higher RH waste disposition rates. Further, while we were told that some of
EM's Department-wide projected RH inventory may qualify as either CH or low-level waste, the
extent to which this may occur is unknown. EM officials also stated that another possible
solution would be to physically separate RH waste disposal from CH waste disposal, but they did
not explain how this would occur under the current design of the repository.
Future Plans
EM is at risk of not having sufficient RH TRU waste disposal capacity at the WIPP under
existing disposal practices. While EM's planned actions may improve RH capacity utilization,
until these actions are fully implemented WIPP's ability to accommodate all of EM's RH waste is
uncertain. In addition, by not achieving disposition of 90 percent of legacy TRU waste by the
end of FY 2015, the risk reduction originally envisioned when the goal was established may not
occur. This change may lead to increased costs and a decrease in public confidence and
credibility with states. EM officials asserted that its current priorities actually achieve greater
risk reduction sooner than would have been realized if the focus remained on achieving the 90
percent goal.
SUGGESTED ACTIONS
In recognition of the potential risks facing the National TRU Program, we suggest that the
Deputy Assistant Secretary for Waste Management continue to assess and monitor the options
for meeting the challenges facing the TRU disposition program.
Attachment
cc: Deputy Secretary
Acting Administrator, National Nuclear Security Administration
Senior Advisor for Environmental Management
Chief of Staff
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Attachment

OBJECTIVE, SCOPE AND METHODOLOGY
OBJECTIVE
The audit objective was to determine whether the Office of Environmental Management (EM)
was effectively managing and disposing of its transuranic (TRU) waste relative to its strategic 90
percent waste disposal goal.
SCOPE
The audit was performed between April 2012 and May 2013. We conducted the audit at the
Waste Isolation Pilot Plant (WIPP) and Carlsbad Field Office (Carlsbad), located in Carlsbad,
New Mexico; Los Alamos National Laboratory (Los Alamos) in Los Alamos, New Mexico; and
the Idaho National Laboratory (Idaho), near Idaho Falls, Idaho.
METHODOLOGY
To accomplish the audit objective, we:


Reviewed applicable laws, regulations, and state commitments pertaining to TRU waste
disposal;



Held discussions with Federal and contractor personnel at Carlsbad, Los Alamos, and
Idaho;



Assessed EM's past performance and their future plans regarding TRU waste disposal;
and,



Reviewed WIPP's design and capabilities.

We conducted this performance audit in accordance with generally accepted Government
auditing standards. Those standards require that we plan and perform the audit to obtain
sufficient, appropriate evidence to provide a reasonable basis for our findings and conclusions
based on our audit objective. We believe that the evidence obtained provides a reasonable basis
for our conclusions based on our audit objective. The audit included tests of controls and
compliance with laws and regulations to the extent necessary to satisfy the audit objective. In
particular, we assessed the Department's implementation of the GPRA Modernization Act of
2010 and concluded that the Department had established performance measures for managing the
disposition of TRU waste. Because our review was limited, it would not necessarily have
disclosed all internal control deficiencies that may have existed at the time of our audit. We
conducted an assessment of computer-processed data relevant to our audit objective and
concluded that it was sufficiently reliable.
An exit conference was held on May 3, 2013.
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Need for More Work at the Waste Isolation Pilot Plant
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Subcommittee on Strategic Forces,
Committee on Armed Services, U.S. Senate

Why GAO Did This Study

What GAO Found

The United States has pledged to
dispose of 34 metric tons of surplus,
weapons-grade plutonium. The current
U.S. approach relies on disposing of
the plutonium by irradiating it as MOX
fuel—a mixture of plutonium and
uranium oxides—in modified
commercial nuclear reactors. Due to a
significant rise in cost, DOE recently
proposed terminating the MOX
approach in favor of the dilute and
dispose approach, which DOE stated
may be less expensive. Under this
approach, plutonium would be diluted
with inert material and then disposed of
in a geologic repository.

In August 2016, the Department of Energy’s (DOE) revised cost estimate for
completing construction of the Mixed-Oxide (MOX) Fuel Fabrication Facility was
approximately $17.2 billion and assumed annual funding of $350 million. This
estimate substantially met best practices and can be considered reliable as it
substantially met all four characteristics of a high-quality cost estimate:
comprehensive, well-documented, accurate, and credible. In contrast, DOE’s
National Nuclear Security Administration (NNSA) has not yet applied best
practices when revising its life-cycle cost estimate of $56 billion for the Plutonium
Disposition Program using the MOX approach, as GAO previously
recommended. This is because NNSA officials developed the revised life-cycle
cost estimate to satisfy an annual requirement to record the plutonium
environmental liability on departmental financial statements that were due in
September 2016.
NNSA is developing a life-cycle cost estimate for completing the Plutonium
Disposition Program using the dilute and dispose approach, which would dispose
of diluted plutonium at DOE’s Waste Isolation Pilot Plant (WIPP). WIPP is an
underground repository for the disposal of transuranic (TRU) nuclear waste,
which is waste contaminated by nuclear elements heavier than uranium, such as
diluted plutonium. NNSA is currently assessing the extent to which any new
equipment and facilities would be needed to pursue this approach, and it expects
to develop an independently validated life-cycle cost estimate for the program by
late 2018. NNSA has outlined an initial set of milestones for the program using
the dilute and dispose approach; these milestones include program elements
such as preparing the plutonium for dilution, diluting the plutonium into waste and
securely storing it, and disposing of it at WIPP.

GAO was asked to review DOE’s
planning for both the MOX and dilute
and dispose approaches. This report
examines: (1) the extent to which
DOE’s revised cost estimates for
completing the construction of the
MOX facility and for completing the
overall Plutonium Disposition Program
met best practices, (2) the status of
NNSA’s development of a life-cycle
cost estimate for the dilute and dispose
approach, and (3) the extent to which
DOE has sufficient disposal space and
statutory capacity at WIPP to dispose
of all defense TRU waste, including
waste from the dilute and dispose
approach. GAO reviewed documents
and interviewed DOE and NNSA
officials, including officials from five
major waste-generating sites.

DOE does not have sufficient space at WIPP to dispose of all defense TRU
waste. DOE’s current plan is to fill the existing disposal space in WIPP by 2026,
and additional space will need to be excavated to dispose of all the waste
included in DOE’s current TRU waste inventory report. While DOE officials
recognize that expansion of WIPP’s disposal space may be necessary in the
future, they have not analyzed or planned for the facility’s expansion because
their focus has been on resuming operations at WIPP, which had been
suspended in 2014 after two separate accidents at the facility. Specifically, GAO
found the following:

What GAO Recommends

•

GAO is making four recommendations,
including that DOE develop a plan for
expanding WIPP’s disposal space that
includes a schedule for completing the
expansion before existing space is full.
DOE concurs with the
recommendations.

DOE’s TRU waste management plan, which includes planning for WIPP,
covers a 5-year period and does not address possible expansion. Moreover,
DOE’s TRU waste management plan does not include a schedule for
expanding DOE’s disposal space before existing space is full.

•

Expanding WIPP’s disposal space will require regulatory approval that is
expected to take several years. However, DOE modeling that is needed to
begin the regulatory approval process is not expected to be ready until 2024.

View GAO-17-390. For more information,
contact David C. Trimble at (202) 512-3841 or
TrimbleD@gao.gov.

Without developing a plan for WIPP that includes an integrated schedule for
completing the regulatory approval process and constructing new space before
WIPP’s existing space is full, DOE does not have reasonable assurance that it
will be able to expand the repository in a timely manner.
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The Honorable Joe Donnelly
Ranking Member
Subcommittee on Strategic Forces
Committee on Armed Services
United States Senate
As a key step for nuclear nonproliferation, the United States and Russia
pledged under the Plutonium Management and Disposition Agreement,
signed in 2000, to each dispose of at least 34 metric tons (MT) of
weapons-grade plutonium that is no longer needed for defense
purposes. 1 Russia suspended its implementation of the agreement in
October 2016, citing delays in the United States’ implementation of the
agreement, among other reasons, but Department of Energy (DOE)
officials stated that they plan to continue to seek safe disposition of
surplus U.S. plutonium. According to the National Nuclear Security
Administration (NNSA), the amount of plutonium that the United States
and Russia pledged to dispose of under the agreement is sufficient to
manufacture 17,000 nuclear weapons. 2 Plutonium poses a proliferation
risk and a risk to human health and the environment if not managed
safely. The agreement, as modified, provides that disposition shall be by
irradiation as fuel in nuclear reactors or any other methods that both
countries may agree to in writing. Under the agreement, the United States
would dispose of its plutonium as mixed-oxide (MOX) fuel—a mixture of
plutonium and uranium oxides—in modified commercial nuclear reactors.
If MOX fuel is used in a reactor, the plutonium in the fuel is transformed
into radioactive spent fuel similar to the spent fuel produced in
commercial reactors, which prevents it from being reused in a nuclear
weapon. This effort is managed by NNSA through its Plutonium
Disposition Program, which was established in 1997 to address the
disposition of surplus weapons-grade plutonium at the end of the Cold
War.
1

Plutonium is a man-made, radioactive element produced by irradiating uranium in nuclear
reactors.

2

NNSA is a separately organized agency within DOE that is responsible for the
management and security of the nation’s nuclear weapons programs.
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As part of its Plutonium Disposition Program, NNSA began constructing
the MOX Fuel Fabrication Facility (MOX facility) in 2007 at DOE’s
Savannah River Site in South Carolina. In 1997, DOE originally estimated
the MOX facility would cost approximately $1.4 billion and be completed
in 2004; however, by 2012, NNSA had spent about $3.4 billion and
estimated that it needed approximately $4 billion more to complete
construction by 2019. We reported in February 2014 that NNSA’s cost
estimate for completing construction of the MOX facility and its overall
life-cycle cost estimate for the Plutonium Disposition Program were
unreliable and that the program could be at risk for further cost
increases. 3 In its fiscal year 2014 budget justification, DOE stated that
pursuing the MOX approach may be unaffordable due to the growth in
costs for completing the program, and it proposed a slowdown of program
activities while it assesses other alternative plutonium disposition
approaches.
In April 2014, DOE completed an analysis of plutonium disposition
options that identified an alternative disposition approach that could
significantly reduce the life-cycle cost of the Plutonium Disposition
Program. 4 This alternative would involve diluting the plutonium and
disposing of it in a geologic repository. 5 Two DOE-contracted reviews of
this analysis—one by the Aerospace Corporation’s Federally Funded
Research and Development Center and one by Oak Ridge National
Laboratory—estimated that the dilute and dispose approach could
significantly reduce the life-cycle cost of the Plutonium Disposition
Program, compared with continuing the program using the MOX
approach. 6 Given the conclusions from these reviews, DOE’s fiscal year
2017 budget request proposed to terminate construction of the MOX
3
GAO, Plutonium Disposition Program: DOE Needs to Analyze the Root Causes of Cost
Increases and Develop Better Cost Estimates, GAO-14-231 (Washington, D.C.: Feb. 13,
2014).
4

Department of Energy, Report of the Plutonium Disposition Working Group: Analysis of
Surplus Weapon-Grade Plutonium Disposition Options (April 2014).

5

According to an official from the Department of State, the United States sent a letter to
start discussions with the Russian government on whether dilute and dispose could be
added as a disposition method under the PMDA. This official indicated that this letter was
sent in June 2016, which is prior to Russia’s suspension of the agreement.

6

Aerospace Corporation, Plutonium Disposition Study Options Independent Assessment
Phase 1 Report, TOR-2015-01848 (Washington, D.C.: Apr. 13, 2015), and Oak Ridge
National Laboratory, Final Report of the Plutonium Disposition Red Team (Oak Ridge, TN:
Aug. 13, 2015).
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facility and pursue the dilute and dispose approach. Under this proposal,
plutonium would be diluted with inert material to inhibit its future use in
weapons. It would then be packaged and shipped to a repository for
permanent disposal, most likely DOE’s Waste Isolation Pilot Plant
(WIPP), an underground repository located near Carlsbad, New Mexico,
that is used for disposing of defense transuranic (TRU) waste. 7 According
to DOE officials, the diluted plutonium meets DOE’s criteria for TRU
waste. However, WIPP’s current design includes a finite amount of
disposal space, and the statute that established the repository also
placed a limit on its TRU waste disposal capacity. WIPP is managed by
DOE’s Office of Environmental Management (EM) and is the only
disposal site for TRU waste in the United States. Complicating matters,
disposal operations at WIPP were suspended in 2014 as a result of two
separate accidents at the facility involving a fire and a radioactive release.
According to DOE officials, while the majority of the underground
radioactive release was directed through the repository’s ventilation
system filters, a small portion bypassed filters and was released into the
atmosphere. We reported in August 2016 that DOE missed its initial
estimated date of March 2016 for reopening WIPP, in part because it did
not develop the estimates using all cost and schedule estimating best
practices. 8 DOE resumed disposing of TRU waste at WIPP in January
2017.
In August 2016, in response to a provision in the National Defense
Authorization Act for fiscal year 2016, 9 DOE’s Office of Project
Management Oversight and Assessments developed a revised cost
estimate of approximately $17.2 billion to complete construction of the

7
“Transuranic” is used to describe elements that have atomic numbers greater than that of
uranium. Transuranic waste is defined in the Waste Isolation Pilot Plant Land Withdrawal
Act of 1992 as waste containing more than 100 nanocuries of alpha-emitting transuranic
isotopes per gram of waste, with half-lives greater than 20 years, except for (A) high-level
radioactive waste; (B) waste that the Secretary of Energy has determined, with the
concurrence of the Administrator of the Environmental Protection Agency, does not need
the degree of isolation required by the disposal regulations; or (C) waste that the Nuclear
Regulatory Commission has approved for disposal on a case-by-case basis in accordance
with part 61 of title 10, Code of Federal Regulations. Pub L. No. 102-579, § 2 (1992).
8

GAO, Nuclear Waste: Waste Isolation Pilot Plant Recovery Demonstrates Cost and
Schedule Requirements Needed for DOE Cleanup Operations, GAO-16-608 (Washington,
D.C.: Aug. 4, 2016).
9

Pub. L. No. 114-92, § 3119 (2015).

Page 3

GAO-17-390 TRU Waste Volumes

MOX facility by 2048. 10 According to NNSA officials, NNSA included this
new estimate in revising the overall life-cycle cost estimate for the
program using the MOX approach, which NNSA now estimates to be
approximately $56 billion. In addition to these estimates, a provision in the
Explanatory Statement for the Consolidated Appropriations Act of 2016
calls for DOE to provide to Congress a life-cycle cost and schedule
estimate if the program were to instead use the dilute and dispose
approach. While NNSA examines the activities needed to implement the
dilute and dispose approach, Congress continues to authorize and fund
the ongoing construction of the MOX facility.
You asked us to review DOE’s planning for the Plutonium Disposition
Program under both the MOX and dilute and dispose approaches. This
report examines (1) the extent to which DOE’s revised cost estimate for
completing construction of the MOX facility, and the revised life-cycle
estimate for completing the Plutonium Disposition Program using the
MOX approach met cost estimating best practices, (2) the status of
NNSA’s development of a life-cycle cost estimate for completing the
Plutonium Disposition Program using the dilute and dispose approach,
and (3) the extent to which DOE has sufficient disposal space and
statutory capacity at WIPP to dispose of all defense TRU waste, including
the diluted plutonium resulting from the dilute and dispose approach.
To determine the extent to which DOE’s revised cost estimate for
completing construction of the MOX facility and the revised life-cycle
estimate for completing the overall program using the MOX approach met
best practices, we reviewed DOE and contractor documents and
interviewed DOE and NNSA officials who were involved in developing
DOE’s revised estimates. We compared the steps DOE followed in
developing the construction cost estimate to the 12 best practice steps
outlined in our cost estimating guide that, when followed correctly, should
result in a high-quality, reliable cost estimate. 11 We provided a draft of our
assessment to DOE and revised the draft, as appropriate, after

10

This estimate for completing construction of the MOX facility was developed with
assumed annual funding of $350 million. This estimate includes the approximately $5
billion that DOE has already spent in constructing the MOX facility.

11

GAO, GAO Cost Estimating and Assessment Guide: Best Practices for Developing and
Managing Capital Program Costs, GAO-09-3SP (Washington, D.C.: March 2009). This
guide includes a compilation of cost estimating best practices drawn from across industry
and the federal government.
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discussing our assessment with DOE officials and receiving additional
information from them.
To determine the status of NNSA’s development of a life-cycle cost
estimate for completing the Plutonium Disposition Program using the
dilute and dispose approach, we reviewed the planning documents that
had been completed to date, including documents that outlined the scope
of the program relying on the dilute and dispose approach and included
dates for completing key program milestones. 12 We also interviewed
NNSA officials to determine the extent of planning they had completed
and the schedule for completing the remaining plans. We visited DOE’s
Savannah River Site to interview NNSA officials responsible for
evaluating the dilute and dispose approach and officials from EM’s project
to dilute the 6 MT of non-pit plutonium. During this visit, we also reviewed
a demonstration mock-up of the plutonium dilution equipment that EM
already had in operation.
To determine the extent to which DOE has sufficient disposal space and
statutory capacity at WIPP to dispose of all defense TRU waste, including
the diluted plutonium resulting from the dilute and dispose approach, we
reviewed relevant legislation relating to WIPP’s statutory capacity, as well
as DOE’s WIPP annual TRU waste inventory report and data from the
Waste Data System, which tracks the waste already disposed of in the
repository. To assess the reliability of the DOE’s inventory, we reviewed
documents on its development and interviewed officials responsible for
maintaining it. Based on our review, we determined that the data it
contains are sufficiently reliable for our purposes. We also conducted a
site visit to WIPP to interview DOE officials responsible for managing
WIPP operations to understand how the waste disposal space is
managed and how they plan for DOE’s future disposal needs. To
understand what efforts were ongoing to study the impact of disposing of
diluted plutonium at WIPP, we interviewed officials from Sandia National
Laboratories who are responsible for analyzing potential changes at
WIPP. To evaluate potential sources of TRU waste from generator sites
that may not be included in DOE’s inventory report, to understand how
such sites estimate the amount of TRU waste they will need to ship to
WIPP, and to get these sites’ perspectives on potential disposal space
12

National Nuclear Security Administration, Mission Need Statement: Surplus Plutonium
Disposition Project Dilute and Dispose Approach (Aug. 25, 2016), and Surplus Plutonium
Disposition Program Requirements Document for the Proposed Dilute and Dispose
Approach (Aug. 30, 2016).
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availability and capacity issues, we reviewed documents from and
interviewed officials at DOE’s five major waste-generating sites.
Specifically, we conducted interviews with officials from the Hanford Site
in Washington state, Idaho National Laboratory, Los Alamos National
Laboratory in New Mexico, Oak Ridge National Laboratory in Tennessee,
and Savannah River Site in South Carolina. These interviews included a
site visit to Idaho National Laboratory. In addition, to understand the
regulatory process through which DOE must work to operate WIPP, we
spoke to officials from agencies that have regulatory authority over the
WIPP facility—the U.S. Environmental Protection Agency (EPA) and the
State of New Mexico Environment Department.
We conducted this performance audit from December 2015 to September
2017 in accordance with generally accepted government auditing
standards. Those standards require that we plan and perform the audit to
obtain sufficient, appropriate evidence to provide a reasonable basis for
our findings and conclusions based on our audit objectives. We believe
that the evidence obtained provides a reasonable basis for our findings
and conclusions based on our audit objectives.

Background

This section provides information on NNSA’s Plutonium Disposition
Program, DOE’s WIPP, and GAO cost estimating best practices.

NNSA’s Plutonium
Disposition Program

NNSA established the Plutonium Disposition Program in 1997 to address
the disposition of weapons-grade plutonium at the end of the Cold War.
To date, the United States has declared a total of 61.5 MT of plutonium
as excess to defense needs. This quantity includes the 34 MT that is
subject to the Plutonium Management and Disposition Agreement. The
majority of the 34 MT is in the form of pits, which are nuclear weapons’
central cores and are commonly produced using plutonium. The
remainder of the 34 MT is in non-pit forms, such as metal and oxides. In
addition to the 34 MT, DOE officials told us that EM is in the early stages
of diluting approximately 6 MT of non-pit plutonium at the Savannah River
Site, some of which has already been sent to WIPP for disposal. 13
13

According to a DOE document, the other approximately 22 MT of excess plutonium
include plutonium scraps and residues that have already been disposed of at WIPP,
plutonium that will be processed at the Savannah River Site and will be disposed of at
WIPP or as high-level waste, plutonium contained in nuclear reactor fuel stored at Idaho
National Laboratory, and plutonium contained in other spent nuclear fuel.
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NNSA’s Plutonium Disposition Program manages the multiple projects
and facility operations that comprise the effort to dispose of U.S. surplus,
weapons-grade plutonium. For both the MOX and dilute and dispose
approaches, NNSA plans to store pits at the Pantex Plant in Texas, and
to disassemble some of the pits and convert some of the plutonium into
oxide at Los Alamos National Laboratory. At the Savannah River Site,
NNSA plans to fabricate the plutonium oxide into MOX fuel for the MOX
approach or dilute the plutonium for disposal as TRU waste. In addition,
NNSA estimates that both approaches will produce TRU waste that will
need disposal at WIPP. Figure 1 illustrates the MOX approach and the
dilute and dispose approach for disposing of surplus plutonium.
Figure 1: Proposed Approaches for Disposing of U.S. Surplus Plutonium from Nuclear Weapons Pits

Note: The approaches outlined above only apply to plutonium currently contained in the pit (core) of
nuclear weapons. The disposal process for non-pit plutonium would follow a modified version of the
above for both the mixed-oxide approach and the dilute and dispose approach.
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The MOX facility is designed to remove impurities from plutonium
feedstock obtained from pits, form the plutonium into MOX fuel pellets,
and fabricate these pellets into fuel assemblies for use in a reactor. The
facility is designed to be a reinforced concrete structure measuring about
600,000 square feet (including support buildings) and, when complete,
would include about 300 separate process systems using approximately
23,000 instruments; 85 miles of process piping; 500,000 linear feet of
conduit; 3,600,000 linear feet of power and control cable; and 1,000 tons
of heating, ventilation, and air conditioning duct work. As part of the
Plutonium Disposition Program, NNSA in 2015 completed construction of
the Waste Solidification Building, which is located near the MOX facility
and is designed to process and dispose of liquid waste from the MOX
facility. The building is a 33,000-square-foot reinforced concrete structure
and includes tanks, evaporators, and solidification equipment to process
radioactive liquid waste streams from the MOX facility into solid waste
forms suitable for disposal at WIPP.
According to NNSA officials, the dilute and dispose approach is based on
a process first used by DOE in 1999 to remove excess plutonium stored
at its former site at Rocky Flats near Denver, Colorado; this process is
currently being used at the Savannah River Site. Approximately 5 MT of
plutonium material from Rocky Flats and other DOE sites were diluted
and shipped to WIPP for disposal. In addition, as a result of plutonium
consolidation activities across the DOE complex, non-pit plutonium is
stored at the Savannah River Site. In 2011, EM approved the dilution of
some of this non-pit plutonium at the site and disposal of this material at
WIPP. 14 In 2016, DOE made a formal decision to continue the dilute and
dispose process for 6 MT of non-pit plutonium. 15 As of March 2017,
according to a DOE official, EM had diluted approximately 67.2 kilograms
of this plutonium.

14

This plutonium came from surveillance activities at the Savannah River Site which,
according to DOE officials, required DOE to annually open a certain number of plutonium
storage containers. DOE officials explained that once they opened the containers, they
examined the physical properties of the storage containers and the plutonium inside for
any defects that might indicate a problem with the stored plutonium.

15

Department of Energy, Surplus Plutonium Disposition Record of Decision (Mar. 29,
2016).
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Recent Cost Estimates for
the MOX and Dilute and
Dispose Approaches

In April 2014, DOE completed an analysis of alternative disposition
options in its 2014 Plutonium Disposition Working Group Report. 16 This
report found that the dilute and dispose approach would be significantly
less expensive than the MOX approach and would face fewer technical
risks. After DOE published this report, three other groups also estimated
the life-cycle costs of the program using the MOX approach or the dilute
and dispose approach, producing a range of estimated costs for both.
Specifically:
•

The Plutonium Disposition Working Group estimated in its report that
the life-cycle cost of the program using the dilute and dispose
approach would be approximately $8.8 billion and that the life-cycle
cost of the program using the MOX approach would be approximately
$25.1 billion—each of these estimates assumed annual funding of
$500 million for construction activities. The report, however, reached
this conclusion based on a life-cycle cost estimate for the dilute and
dispose approach that had a high level of uncertainty and a life-cycle
cost estimate for the MOX approach that we found to be unreliable in
a prior report. 17

•

In response to congressional direction, DOE contracted with the
Aerospace Corporation to assess the validity of the Plutonium
Working Group’s analysis and findings. In April 2015, Aerospace
issued a report that also found that the dilute and dispose approach
would be less costly than the MOX approach. 18 The report estimated
that, not including any prior costs for the Plutonium Disposition
Program through fiscal year 2013, the life-cycle cost of the program
using the dilute and dispose approach would be approximately $17.2
billion. 19 In comparison, the report estimated that the remaining costs

16

Department of Energy, Report of the Plutonium Disposition Working Group: Analysis of
Surplus Weapon-Grade Plutonium Disposition Options (April 2014).

17

GAO-14-231.

18

Aerospace, Plutonium Disposition Study Options Phase 1.

19

This estimate did not include the costs already incurred by the program as of fiscal year
2014. In addition, the estimate was developed using an assumed annual funding level of
$100 million to $200 million for constructing and operating plutonium dilution equipment
and facilities and $400 million to $500 million for constructing and operating plutonium
preparation equipment and facilities.
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to complete the program using the MOX approach would be
approximately $110.4 billion. 20
•

To further evaluate the MOX and dilute and dispose approaches, the
Secretary of Energy requested that a team at Oak Ridge National
Laboratory assess what the preferred approach for the Plutonium
Disposition Program should be. In August 2015, the resulting report,
known as the Red Team report, concluded that the dilute and dispose
approach has lower technical risks and lower costs. 21 Specifically, the
report concluded that the dilute and dispose approach would require
approximately $400 million annually for the duration of the program,
compared to approximately $700 million to $800 million annually using
the MOX approach for approximately the same duration of time.

•

In 2015, CB&I AREVA MOX Services LLC, the contractor constructing
the MOX facility, commissioned High Bridge Associates to develop a
series of reports that assessed the MOX approach and the dilute and
dispose approach. 22 In contrast to the other three reports, High Bridge
concluded that using the dilute and dispose approach would introduce
significant risks and thus could be the more costly approach. High
Bridge’s report estimated that the life-cycle cost of the program using
the dilute and dispose approach would be from $21.9 billion to $41.5
billion and that the life-cycle cost of the program using the MOX
approach would be $19.4 billion. 23 The higher costs for the dilute and
dispose approach were primarily driven by High Bridge’s conclusion
that placing the 34 MT of diluted plutonium in WIPP would increase
the potential for an uncontrolled nuclear chain reaction in the WIPP
underground and that DOE would need to undertake costly

20

This estimate did not include the costs already incurred by the program as of fiscal year
2014. In addition, the estimate was developed using an assumed annual funding level of
$375 million for construction activities.

21

Oak Ridge National Laboratory, Final Report of the Plutonium Disposition Red Team
(Oak Ridge, TN: Aug. 13, 2015).

22

Reports issued by High Bridge Associates include: High Bridge Associates, Inc., High
Level Independent Review of Aerospace April 13, 2015 LCCE Report TOR-2015-01848
Plutonium Disposition Study Options Independent Assessment (June 29, 2015); High
Bridge Associates, Inc., Comparative Economic Analysis of the MOX Fuel Program and
WIPP Dilute and Dispose Options for Surplus Weapons Plutonium Disposition (May 5,
2016); and High Bridge Associates, Inc., Independent Verification of Criticality Potential at
WIPP for Disposal of Surplus Weapons Grade Plutonium (July 29, 2016).

23

These life-cycle cost estimates are presented in fiscal year 2014 dollars, meaning that
they do not account for inflation.
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compensatory steps to avoid such risks. 24 However, according to
DOE officials, High Bridge staff did not consult with DOE officials in
developing its reports. Officials at Sandia National Laboratories who
are responsible for evaluating the impact of any changes to WIPP on
the facility’s long-term performance explained that they had reviewed
the findings of the High Bridge study and found that the study used
unrealistic assumptions regarding the conditions at WIPP and
overstated the potential for an uncontrolled nuclear chain reaction as
a result. Nonetheless, the officials explained that an analysis that
Sandia has under way looking at the disposal of diluted plutonium will
include an analysis of the potential for an uncontrolled nuclear chain
reaction and will determine whether DOE would need to take any
compensatory steps to decrease the potential for such an event.

WIPP and TRU Waste
Volumes

If DOE were to pursue the dilute and dispose option, the 34 MT of diluted
plutonium would likely be disposed at WIPP near Carlsbad, New Mexico.
WIPP was established by the WIPP Land Withdrawal Act, which places a
limit on the amount of TRU waste that can be disposed of in WIPP—the
act caps the amount of TRU waste at 175,565 cubic meters (m3) and
specifies that WIPP is intended only for the disposal of radioactive waste
generated from atomic energy defense activities. 25
TRU waste at WIPP is divided into “contact-handled” and “remotehandled,” based on the amount of radiation dose measured at the surface
of the waste container. 26 Contact-handled waste comprises the vast
24

According to the analysis by High Bridge Associates, introducing the 34 MT of diluted
plutonium to WIPP would increase the potential for a sufficient quantity, or critical mass, of
plutonium to move together in the repository over time so that an uncontrolled nuclear
chain reaction could take place.

25
Pub. L. No. 102-579 (1992), as amended. Section 7 of the act limits WIPP to the
3
disposal of 6.2 million cubic feet (175,565 m ) of TRU waste. For the purposes of
consistency, we converted this volume to cubic meters.
26

Contact-handled TRU waste has a radioactive surface dose rate of less than 200
millirem per hour. Such waste typically emits relatively little gamma (penetrating) radiation
and waste containers can be handled directly by workers. Remote-handled TRU waste
has a radioactive surface dose rate of 200 millirem or more per hour but may not exceed
1,000 millirem per hour. Remote-handled TRU waste emits relatively high levels of
gamma radiation, which represents the primary radiological health hazard for workers
handling such waste, and the waste containers should not be handled directly by workers
and require heavy container shielding and/or remote-handling equipment. For the
purposes of this report, when we refer to waste or TRU waste, we are referring to the total
of contact-handled and remote-handled wastes, unless otherwise specified.
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majority of the TRU waste planned for disposal at WIPP. WIPP was
designed to safely dispose of TRU waste in deep underground rooms
excavated out of an ancient salt formation more than 2,000 feet below the
earth’s surface. DOE analysis has shown that, over a period of decades,
the salt will shift and collapse to encapsulate the waste, permanently
sealing it underground. The original design plan of the underground
portions of WIPP comprised 10 waste disposal units, or panels, for
placement of waste containers for final disposal. 27
WIPP is subject to regulation by EPA and the New Mexico Environment
Department. EPA manages the radiological safety aspects of WIPP. As
directed in the WIPP Land Withdrawal Act, EPA developed and issued
regulations regarding the disposal of spent nuclear fuel, high-level
radioactive waste, and TRU waste; these regulations include radioactive
waste disposal standards for WIPP. 28 Under these standards, EPA
conducts a recertification every 5 years of WIPP’s compliance with these
standards. To support the recertification, DOE prepares a performance
assessment, which uses mathematical models and computer calculations
to assess cumulative releases under specified scenarios relative to
release limits established by EPA. If DOE needs to make significant
changes to activities or conditions at WIPP that are different than what
has been approved by EPA, DOE must obtain approval from EPA.
According to EPA officials, this is generally done through a planned
change request. For example, DOE submitted a planned change request
for adjusting the required quantity of certain chemical barriers included
with the waste to ensure favorable and consistent chemical conditions. 29
According to EPA officials, these planned change requests are generally
for significant changes to the original design of the repository or the types
of waste it can accept, and they require significant review, a recalculation
27

3

WIPP was designed to accommodate the 175,565 m of TRU waste in 10 disposal
panels—8 of these panels were designed as individual disposal units, and the other 2
panels (panels 9 and 10) consist of access hallways running north to south through the
repository. Specifically, panel 9 is to the south and provides access to panels 3, 4, 5 and
6, and panel 10 to the north provides access to panels 1, 2, 7, and 8.
28

40 C.F.R. Part 191.

29

DOE includes magnesium oxide (MgO) with disposed waste as an engineered barrier.
When the MgO interacts with carbon dioxide (CO2), it ensures that consistent chemical
conditions are maintained, resulting in lower predicted radiological releases from the
repository. In 2006, DOE determined that less MgO was required to ensure these
favorable chemical conditions, and it submitted a planned change request to EPA to allow
for a reduction in the required MgO.
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of the performance assessment, and—in some cases—a federal
rulemaking process that includes public comment. EPA officials told us
that for less significant changes, DOE can notify EPA through a planned
change notice, which does not require the same level of review. However,
according to EPA officials, once DOE submits a notice, EPA can require
that DOE resubmit the change as a planned change request if EPA
judges the change to be significant enough to potentially impact WIPP’s
long-term performance. 30 EPA also determines whether WIPP complies
with other federal environmental and public health and safety regulations,
including the Clean Air Act and the Solid Waste Disposal Act.
The New Mexico Environment Department also has regulatory authority
over WIPP through the WIPP hazardous waste facility permit. This permit
is issued under the New Mexico Hazardous Waste Act and New Mexico
regulations as authorized by EPA under the Resource Conservation and
Recovery Act. 31 Changes or modifications to the WIPP permit must be
approved by the New Mexico Environment Department. There are three
classes of permit modifications (classes 1, 2, and 3) that vary in terms of
the level of review and the amount of supporting documentation required.
The type of permit change required depends on the type of change
requested, and New Mexico follows the guidelines outlined in federal
regulations for modifying hazardous waste facility permits. 32 In general,
class 3 modifications require the most significant level of review.

DOE’s TRU Waste
Planning

DOE has developed two documents to plan for how to handle the
department’s TRU waste—a TRU waste management plan, which
outlines how DOE will conduct TRU waste disposal operations over a 5year time frame, and the annual TRU waste inventory report. According to
DOE officials, the TRU waste management plan is an operational
planning document and not a strategic plan that focuses on near-term
issues such as the number of shipments expected from waste generator
sites over the next 5 years. DOE’s annual TRU waste inventory report,
however, is used for strategic planning. This report is intended to keep
track of the TRU waste disposed of at WIPP and to estimate the volumes
of TRU waste planned for disposal at WIPP until the facility’s closure. On
30

According to EPA officials, there is no guidance that outlines which types of changes to
WIPP require a planned change request versus a planned change notice.

31

42 U.S.C. § 6926.

32

40 C.F.R. § 270.42.
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an annual basis, DOE officials at WIPP send guidance to all DOE TRU
waste-generating sites on how each site should develop an updated
estimate of the amount of TRU waste it has stored at the site and the
amount it anticipates will be generated in the future. According to the
2015 guidance document, waste generators were asked to report stored
waste and waste they anticipated will be generated through 2050, when
WIPP is scheduled to stop accepting waste for disposal and begin the
process of closing the facility. 33 DOE officials at WIPP take this data from
the waste generators and compile it into the annual inventory report.
According to the inventory report, these estimates of future TRU waste
planned for disposal at WIPP are to be used for, among other things,
strategic planning purposes, to support any requests to change the
design of the facility, and as a basis for WIPP’s performance assessment
as part of EPA’s 5-year recertification process. Since WIPP began
accepting waste in 1999, DOE has depended on the facility to support its
cleanup and national security missions. As of December 2015, DOE had
disposed of approximately 91,129 m3 of TRU waste in WIPP, including
approximately 90,772 m3 of contact-handled TRU waste and
approximately 357 m3 of remote-handled TRU waste.

February 2014 Accidents
at WIPP

In February 2014, waste disposal operations at WIPP were suspended
after two accidents underground: a fire on a salt-hauling truck and an
unrelated radiological release from a waste container that contaminated
portions of the facility underground and released a small amount of
radiation into the environment above ground. The salt truck fire, which
occurred on February 5, 2014, created substantial smoke and soot that
damaged key equipment and facilities underground. The radiological
release occurred less than 2 weeks later, on February 14, 2014, when a
TRU waste container was breached. The breach was caused by a
chemical reaction inside the container between materials that DOE later
determined should not have been packaged together. The reaction
generated enough heat to increase pressure in the container, which
forced open the container’s lid and propelled its radioactive contents, hot
gases, and other materials into the air and onto adjacent waste
33

According to a 2015 document from the DOE officials that develop the TRU waste
inventory report, waste generator sites were to begin reporting waste volume estimates
assuming a closure date of 2050 rather than the assumed 2033 date used in earlier
guidance. According to DOE officials, they adjusted this assumed closure date based on
an improved understanding by the TRU waste generator sites of how long they will
continue to have TRU waste in need of disposal.
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containers. The radioactive contents, gases, and other materials ignited
and triggered a fire in the disposal room, igniting other materials in the
room. WIPP’s ventilation system failed to contain all of the airborne
radiological material underground and allowed a small amount of this
material to enter the environment. As a result of the release, portions of
the WIPP underground and the existing ventilation system were
radiologically contaminated. The suspension of WIPP’s operations as a
result of the accidents has impaired DOE’s ability to meet its cleanup and
national security missions as well as regulatory cleanup milestones
agreed to with states that host DOE sites. WIPP reopened and DOE
began limited waste disposal in January 2017. DOE plans to conduct
limited waste disposal until a new ventilation system and exhaust shaft
are installed in WIPP, which DOE officials stated is tentatively scheduled
for fiscal year 2021 (pending independent assessment validation). 34

DOE Capital Asset
Acquisition Process

DOE is required to manage projects over a certain cost threshold in
accordance with DOE Order 413.3B. 35 This order provides project
management requirements for managing the acquisition of capital
assets, 36 with the stated goal of delivering fully capable projects within the
original performance baseline for cost and schedule and that meet
mission performance and other requirements. The order establishes five
critical decision processes for project development over the life of a
project, with each process ending with a major approval milestone—or
critical decision (CD) point. These CD points are as follows:
•

CD-0: Approve mission need.

•

CD-1: Approve alternative selection and cost range.

•

CD-2: Approve project performance baseline.

•

CD-3: Approve start of construction.

•

CD-4: Approve start of operations or project completion.

34

According to DOE, the current cost estimate for the installation of the new ventilation
system and exhaust shaft is $375.6 million.

35

Department of Energy, Program and Project Management for the Acquisition of Capital
Assets, DOE Order 413.3B (Washington, D.C.: Dec. 20, 2016).

36

DOE defines capital assets as land, structures, equipment and intellectual property that
are used by the federal government and that have an estimated useful life of 2 years or
more. The department defines a capital asset project as a project with defined start and
end points that is required in the acquisition of capital assets.
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The order specifies the requirements that must be met—including for
developing and managing project cost and schedule estimates—to move
a project past each CD milestone. In addition, the order requires senior
management to review the supporting documentation and decide whether
to approve the project moving forward at each CD.
While DOE Order 413.3B establishes requirements for estimating the cost
of a capital asset project, these requirements do not apply to programs,
such as the Plutonium Disposition Program. In November 2014, we found
that DOE programs were not required to meet any cost estimating best
practices and concluded that because DOE does not require the use of
best practices for its programs, it is unlikely to consistently develop
reliable cost estimates. We recommended that DOE revise its program
and project management order to require that life-cycle cost estimates be
developed in accordance with our best practices. DOE agreed with our
recommendation and updated the order to require best practices for cost
and schedule estimate for projects, however, these requirements still are
not required for programs, such as the Plutonium Disposition Program. 37

GAO Cost-Estimating Best
Practices

Drawing from federal cost-estimating organizations and industry, our cost
estimating guide provides best practices about the processes,
procedures, and practices needed for ensuring development of highquality—that is, reliable—cost estimates. 38 A high-quality cost estimate
helps ensure that management is given the information it needs to make
informed decisions. The guide identifies the following four characteristics
of a high-quality cost estimate. Specifically, such an estimate is:
•

comprehensive when it accounts for all possible costs associated
with a project and contains a cost estimating structure in sufficient
detail to ensure that costs are neither omitted nor double-counted,
and the estimating teams’ composition is commensurate with the
assignment;

•

well-documented when supporting documentation is accompanied
by a narrative explaining the process, sources, and methods used to

37

See GAO, Project and Program Management: DOE Needs to Revise Requirements and
Guidance for Cost Estimating and Related Reviews, GAO-15-29 (Washington, D.C.: Nov.
25, 2014).

38

GAO, GAO Cost Estimating and Assessment Guide: Best Practices for Developing and
Managing Capital Program Costs, GAO-09-3SP (Washington, D.C.: March 2009).
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create the estimate and contains the underlying data used to develop
the estimate;
•

accurate when it is not overly conservative or too optimistic and is
based on an assessment of the costs most likely to be incurred; and

•

credible when it has been cross-checked with an independent cost
estimate, 39 the level of confidence associated with the estimate has
been identified through the use of risk and uncertainty analysis, and a
sensitivity analysis has been conducted. 40

To develop a cost estimate that embodies these four characteristics, our
cost estimating guide lays out 12 best practice steps. For example, one
step—determining the estimating structure—includes the need to develop
a “product-oriented” work breakdown structure that reflects the
requirements and basis for identifying resources and tasks necessary to
accomplish the project’s objectives. A product-oriented work breakdown
structure is organized to reflect the cost, schedule, and technical
performance of project components. 41 Such a work breakdown structure
allows a project to track cost by defined deliverables, promotes
accountability by identifying work products that are independent of one
another, and provides a basis for identifying resources and tasks for
developing a cost estimate. Table 1 includes a listing of each of the 12
steps and the four corresponding characteristics.

39

According to DOE’s project management order, an independent cost estimate is a cost
estimate prepared by an organization independent of the project sponsor, using the same
detailed technical and procurement information to make the project estimate. It is used to
validate the project estimate to determine whether it is accurate and reasonable.

40

A risk and uncertainty analysis assesses the variability in the cost estimate from such
effects as schedules slipping, missions changing, and proposed solutions not meeting
users’ needs. A sensitivity analysis examines the effect of changing one assumption
related to each project activity while holding all other variables constant in order to identify
which variable most affects the cost estimate.
41

The work breakdown structure, among other things, provides a clear picture of what
needs to be accomplished, how the work will be done, and a basis for identifying
resources and tasks for developing a cost estimate.
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Table 1: Four Characteristics of a High-Quality Cost Estimate with Corresponding
Best Practices
Characteristic

12 Best Practice Steps

Comprehensive

•
•

Well-documented

•
•
•
•
•
•

Accurate

•
•

Credible

•
•
•

Develop the estimating plan
Determine the estimating structure
Define the estimate’s purpose, scope, and schedule
Define the program’s characteristics
Identify ground rules and assumptions
Obtain the data
Document the estimate
Present the estimate to management for approval
a

Develop the point estimate
Update the estimate to reflect actual costs and changes
Compare the point estimate to an independent cost
a
estimate
Conduct sensitivity analysis
Conduct risk and uncertainty analysis

Source: GAO. | GAO-17-390
a

As described in the GAO Cost Estimating and Assessment Guide, while we have separated these
tasks in the bullets above, developing the point estimate and comparing it with an independent cost
estimate are separate parts of the same step. For purposes of assessing the extent to which a cost
estimate achieves the characteristics of a high-quality cost estimate, developing the point estimate
contributes to accuracy, and comparing the point estimate with an independent cost estimate
contributes to credibility.
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DOE’s Revised Cost
Estimate for
Constructing the
MOX Facility
Substantially Met
Best Practices, but
NNSA Has Not Yet
Applied Best
Practices to the
Revised Life-cycle
Cost Estimate for
Completing the
Overall Program

DOE’s revised cost estimate for completing construction of the MOX
facility substantially met best practices and, therefore, we believe it can
be considered reliable because it substantially met all four characteristics
of a high-quality estimate. In contrast, NNSA has not yet applied best
practices when revising its life-cycle cost estimate for the Plutonium
Disposition Program using the MOX approach, as we previously
recommended. 42

DOE’s Revised Cost
Estimate for Constructing
the MOX Facility
Substantially Met Best
Practices and Can Be
Considered Reliable

DOE’s revised cost estimate for constructing the MOX facility
substantially met best practices. DOE developed the revised cost
estimate in 2016 using two different funding scenarios reflecting the
expected appropriation for the project. 43 DOE estimated the MOX facility
construction would cost $17.2 billion assuming $350 million in funding per
year until project completion, which is consistent with recent
appropriations for the project, or $14.3 billion assuming $500 million per
year until project completion. These two estimates were developed to
illustrate the effect of varying funding levels on the project cost and
duration. DOE’s 2016 revised cost estimate for MOX construction
substantially met all four characteristics of a high-quality, reliable cost
estimate: comprehensive, well-documented, accurate, and credible.

42

GAO-14-231.

43

DOE also developed a cost estimate of $11.8 billion for an unconstrained funding
scenario.
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Therefore, we believe it can be considered reliable. 44 Table 2 summarizes
our assessment of DOE’s cost estimate by characteristic.
Table 2: Department of Energy’s (DOE) 2016 Cost Estimate for Construction of the Mixed-oxide (MOX) Fuel Fabrication
Facility Substantially Met All Characteristics for Reliability
The facility would produce MOX fuel—a mixture of plutonium and uranium oxides—for use in modified commercial nuclear reactors.
GAO assessment of DOE’s estimate

Characteristics of reliable cost estimates
Comprehensive

A comprehensive cost estimate has
Substantially met. The estimate included all actual and
enough detail to ensure that cost elements estimated future costs to construct the MOX facility, including
are neither omitted nor double counted.
the government’s and contractor’s costs.

Well-documented

A well-documented cost estimate allows
for the data it contains to be traced to
source documents.

Substantially met. DOE’s documentation captured the data
sources used for this update. The estimate was based on the
same program and technical description as the 2013
Independent Cost Estimate.

Accurate

An accurate cost estimate is based on an
assessment of most likely costs; contains
few, if any, mathematical errors; and has
been adjusted properly for inflation.

Substantially met. GAO independently verified a sample of
the estimate’s output and found no mathematical errors. The
estimate was developed using a 4 percent escalation rate to
account for inflation.

Credible

A credible cost estimate discusses any
limitations because of uncertainty or bias
surrounding data or assumptions.

Substantially met. DOE conducted sensitivity and risk and
uncertainty analyses. DOE consulted several prior
independent studies that included construction costs for the
MOX facility. DOE also followed the best practice of
conducting schedule risk analysis as specified in our
schedule guide.

Source: GAO analysis of Department of Energy data. | GAO-17-390

Note: A sensitivity analysis examines the effects of changing ground rules and assumptions, and a
risk and uncertainty analysis assesses the variability in point estimates due to factors, such as errors
and cost estimators’ inexperience or biases.

Our assessment noted the following for each of the four characteristics:
•

Comprehensive: DOE’s revised estimate was substantially
comprehensive because, among other things, it followed the best
practices of including all costs incurred and estimated future costs to
complete construction of the MOX facility, including the government’s
and contractor’s costs. According to DOE officials responsible for
revising this cost estimate, the estimate was based on the
methodology and costs in a 2013 Independent Cost Estimate for
constructing the MOX facility that was developed by the U.S. Army
Corps of Engineers (Corps). For the revised estimate, DOE updated
the costs of the work completed as of 2016 by adding to the costs for

44

A cost estimate is considered reliable if the overall assessment ratings for each of the
four characteristics are substantially or fully met.
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the work completed in the 2013 Independent Cost Estimate, the cost
of materials that had actually been installed and inspected and that
did not require rework as of 2016, the cost of different management
accounts, escalation, and the costs to account for equipment and
technology that had been or would be acquired and installed but that
DOE officials expected to become obsolete and would need to be
replaced before the facility construction was completed.
•

Well-documented: DOE’s revised estimate was substantially welldocumented, in part because DOE’s documentation captures the data
sources the department used for this estimate. For example, the
estimate included sources of data from the 2013 Independent Cost
Estimate and from the contractor’s performance data. In addition, the
revised estimate was based on the work breakdown structure used in
the 2013 Independent Cost Estimate, which described in detail the
methodology for each element of work. We also found that DOE’s
revised cost estimate was based on the same program and technical
description as the 2013 Independent Cost Estimate. According to
DOE officials, the revised estimate has a range of minus 10 percent to
plus 10 percent. 45 In addition, in developing its revised estimate, DOE
followed the best practice of presenting the estimate to DOE
management for approval.

•

Accurate: DOE’s revised estimate was substantially accurate. Among
other things, we independently verified a selection of the cost output
and found no mathematical errors. We also found that DOE properly
adjusted this estimate for inflation, applying a 4 percent escalation
rate to account for inflation, which is the same factor that the Corps
used in developing the 2013 Independent Cost Estimate and is
consistent with NNSA’s escalation rate used for this type of project,
according to DOE. We assessed this characteristic as substantially
accurate but not fully accurate, in part because it did not fully meet the
best practice of basing the estimate on a historical record of costs
from previous efforts and actual experiences from other comparable
projects. This was because a portion of the estimate was not based
on historical experience of other projects. For example, DOE added
costs to the estimate to account for equipment and technology that
had been or would be acquired and installed but that DOE officials
expected to become obsolete and would need to be replaced before
the facility construction was completed. According to DOE officials,

45

For example, the range for the $17.2 billion cost estimate is $15.5 billion to $18.9 billion.
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this added cost was not based on a historical record because the
MOX project is the first project for which this cost was added.
•

Credible: DOE’s revised estimate was substantially credible, in part
because DOE followed the best practices of conducting sensitivity,
and risk and uncertainty analyses. For example, DOE conducted
statistical sensitivity analysis to understand the biggest cost drivers for
the funds held by the government and the contractor that might be
needed to cover risks. In addition, DOE’s revised estimate also
followed the best practice of conducting a schedule risk analysis as
specified in our schedule guide. 46 DOE officials conducted schedule
risk analysis to include the costs of possible schedule slippage in the
estimate. Based on this analysis, DOE added a total of approximately
49 months, and this schedule addition increased the cost estimate by
$744 million plus escalation, according to DOE officials. We assessed
this characteristic as substantially credible and not fully credible, in
part because it did not fully meet the best practice of conducting an
independent cost estimate. While DOE’s 2016 revised estimate was
itself not an independent cost estimate, it was based on the 2013
Independent Cost Estimate. In addition, according to DOE officials,
DOE also compared its revised estimate to the estimates in the 2014
Plutonium Disposition Working Group Report and the 2015 Aerospace
and Red Team reports and concluded that its estimate was in line with
the results of these other reviews. 47 Appendix II provides more detail
on our assessment of how well DOE’s 2016 cost estimate for
completing MOX facility construction met each best practice for
developing a high-quality estimate.

46

GAO, GAO Schedule Assessment Guide: Best Practices for Project Schedules,
GAO-16-89G (Washington, D.C.: Dec. 22, 2015).
47

According to DOE officials, they compared the revised estimate to the estimates in these
reports because these reports were either congressionally mandated or directed by the
Secretary of Energy. They did not compare the revised estimate to the estimates in the
High Bridge reports because DOE officials did not view these reports to be sufficiently
independent to use as basis for comparison because they were prepared for the
contractor.
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NNSA Has Not Yet Applied
Best Practices When
Revising Its Life-Cycle
Cost Estimate for the
Plutonium Disposition
Program Using the MOX
Approach

NNSA has not yet applied best practices when revising its life-cycle cost
estimate for the Plutonium Disposition Program using the MOX approach,
as we previously recommended. 48 This is because, according to NNSA
officials, they developed the $56 billion cost estimate to satisfy an annual
requirement to record the plutonium environmental liability on
departmental financial statements that were due in September 2016.
Specifically, NNSA revised the life-cycle cost estimate for the Plutonium
Disposition Program using the MOX approach, increasing it from $24.2
billion in 2013 to $56 billion in 2016. In revising the life-cycle cost
estimate, NNSA included DOE’s revised MOX facility construction cost
estimate of $17.2 billion. NNSA then extended the completion date for the
program from the previous estimated completion date of 2036 to a new
estimated completion date of 2065 to account for the 29 years DOE now
estimates it will take to complete the construction of the MOX facility.
NNSA officials explained that a significant part of the increase in the 2016
life-cycle cost estimate from the 2013 estimate was from applying
escalation rates to account for inflation over the new, longer time period.
Table 3 shows the difference between the two estimates for each
program component, while appendix III provides more information on the
amounts spent to date and the estimated future costs.
NNSA officials told us that they did not develop a life-cycle cost estimate
following best practices for the MOX approach because they only had
sufficient funding to develop the life-cycle cost estimate for the dilute and
dispose approach that Congress requested in 2016. NNSA officials
explained that if the Plutonium Disposition Program was not authorized to
move forward with the dilute and dispose approach, NNSA would need
approximately $30 million and about 3 to 4 years to revise both the MOX
facility cost estimate and the program’s life-cycle cost estimate using the
MOX approach.

48

GAO-14-231.
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Table 3: Differences between the National Nuclear Security Administration’s (NNSA) Life-cycle Cost Estimates from April 2013
and September 2016 for Completing the Plutonium Disposition Program using the Mixed-oxide (MOX) Approach
Dollars in millions
April 2013 Plutonium
Disposition Program Lifecycle Cost Estimate
Facility or program
component

September 2016 Plutonium
Disposition Program Lifecycle Cost Estimate
Differences between
2013 and 2016

Type of cost

Total

Total

MOX Fuel Fabrication
a
Facility

Construction

$7,424.2

$17,128.2

f

$9,704.0

Operations and
maintenance

$8,258.8

$16,007.8

$7,749.0

Waste Solidification
b
Building

Construction

$397.9

$392.0

$(5.9)

$1,910.2

$6,540.9

$4,630.7

Pit Disassembly and
c
Conversion Facility

Construction

$730.1

$730.2

$0.1

MOX Irradiation,
Feedstock, and
d
Transportation

Operations and
maintenance

4,940.6

$14,040.2

$9,099.6

Program Management
e
and Integration

Operations and
maintenance

$492.8

$1,173.3

$680.5

$24,154.7

$56,012.6

$31,858.0

Operations and
maintenance

Total
Source: GAO analysis of NNSA estimates. | GAO-17-390

Notes: Dollar amounts may not add up to totals due to rounding.
a

The MOX Fuel Fabrication Facility will produce MOX fuel for nuclear reactors.

b

The Waste Solidification Building is designed to dispose of liquid waste from the MOX Fuel
Fabrication Facility.

c

The Pit Disassembly and Conversion Facility was a stand-alone facility for producing feedstock for
the MOX Fuel Fabrication Facility. NNSA canceled it in 2012 and is considering alternatives for pit
disassembly and conversion.

d

MOX Irradiation, Feedstock, and Transportation is the program component that, includes: (1)
production of plutonium feedstock for the MOX Fuel Fabrication Facility, (2) qualification of MOX fuel
for use in commercial nuclear reactors, and (3) procurement and maintenance of shipping containers
for plutonium feedstock and MOX fuel.

e

Program Management and Integration is the program component, that includes overall management
and integration of the MOX Fuel Fabrication Facility and the Waste Solidification Building projects,
and integration of the projects with activities that fall under the MOX Irradiation, Feedstock, and
Transportation component. The Program Management and Integration component used to be called
the Plutonium Disposition and Infrastructure Program.

f

According to NNSA officials, this figure represents the Department of Energy’s updated $17.2 billion
cost estimate for the construction of the MOX Fuel Fabrication Facility using a $350 million per year
funding profile. NNSA’s documentation does not provide an explanation for this difference.

In our February 2014 report, we recommended that NNSA revise and
update the Plutonium Disposition Program’s life-cycle cost estimate using
the MOX approach following our cost estimating best practices, such as

Page 24

GAO-17-390 TRU Waste Volumes

conducting an independent cost estimate. 49 NNSA generally agreed with
our recommendation, but has not yet implemented it. While, as mentioned
previously, there have been several other recent estimates for the lifecycle cost of the program using the MOX approach, these estimates
concluded a wide range of potential life-cycle costs and used different
methodologies. Based on the findings of our review of NNSA’s revised
life-cycle cost estimate, we continue to believe that our recommendation
remains valid and that, should DOE choose to pursue the MOX approach,
NNSA should revise this estimate consistent with our cost and schedule
estimating best practices. NNSA officials in charge of revising this
estimate stated that they will apply cost and schedule best practices to
revise this estimate, including conducting an independent cost estimate,
should there be a decision to continue with the MOX approach.

NNSA Is Developing
a Life-cycle Cost
Estimate for
Completing the
Plutonium Disposition
Program Using the
Dilute and Dispose
Approach

NNSA is currently in the process of developing a life-cycle cost estimate
for completing the Plutonium Disposition Program using the dilute and
dispose approach. NNSA is currently assessing the extent to which any
new equipment and facilities would be needed to pursue this approach
and, according to NNSA officials, will complete a life-cycle cost estimate
that will follow GAO’s cost estimating best practices, including having the
estimate independently validated. NNSA officials also told us that while
they originally expected to have an independently validated life-cycle cost
estimate completed in mid-2018, they had to suspend almost all
estimating work because they were initially limited to $5 million in fiscal
year 2017 for this work. 50 According to these officials, the soonest they
will have the program life-cycle cost estimate ready to be submitted for
independent validation will be in the second quarter of fiscal year 2018. 51
Based on this schedule, officials stated that the program life-cycle cost
estimate could be independently validated by the end of 2018.
According to the program requirements document that NNSA created to
outline its plans for conducting the dilute and dispose approach and
49

GAO-14-231.

50

The $5 million limitation was included in the explanatory statement accompanying the
fiscal year 2016 appropriation act. This amount was raised to $15 million in the
explanatory statement for the fiscal year 2017 appropriations act passed in May, 2017.

51

This time frame was based on the assumption that Congress would increase the amount
of funding available in fiscal year 2017 for estimating work for the Plutonium Disposition
Program using the dilute and dispose approach.
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NNSA officials, NNSA’s life-cycle cost estimate for the program using this
approach will include several program elements: preparing the plutonium
for dilution, diluting the plutonium into waste, and disposing of it at
WIPP. 52 NNSA identified in the program requirements document that it
will need to expand its existing capabilities for preparing plutonium and
diluting it, and according to NNSA officials, its life-cycle cost estimate will
define the extent of these expansions and the overall cost for each
element. To assist with the development of the cost estimates for each of
the program elements, NNSA included an initial set of milestones for
completing the program in the program requirements document.
According to an NNSA official, program estimators can use these
milestones to determine the rates at which each program element needs
to process the plutonium in order to complete the program by the
established date. These milestones are outlined in appendix IV.

NNSA Has Determined It
Will Need to Expand Its
Plutonium Preparation
Capabilities for Dilute and
Dispose

NNSA has determined that in order to complete the program using the
dilute and dispose approach, it will need to expand its plutonium
preparation capabilities. NNSA is currently assessing the extent of this
expansion and how much it will cost. Currently, NNSA operates the
Advanced Recovery and Integrated Extraction System (ARIES) project at
Los Alamos National Laboratory, which has equipment for disassembling
nuclear weapons pits and converting the plutonium in these pits into
plutonium oxide. DOE developed this capability as a technology
development project. According to NNSA officials, the ARIES project has
operated sporadically since 1998 and has thus far produced
approximately 667 kilograms of plutonium oxide, which NNSA had
planned to use as feedstock for the MOX Facility. NNSA determined that,
should the Plutonium Disposition Program continue forward with the MOX
approach, NNSA would need to expand the capabilities of ARIES to
produce sufficient plutonium oxide for operating the MOX facility.
According to NNSA officials, the existing capabilities of ARIES are also
insufficient for meeting the plutonium oxide production rates that NNSA
has established for the dilute and dispose approach over the estimated

52

According to NNSA officials, other program elements whose costs will be part of the
program’s life-cycle estimate include: managing the surplus nuclear weapons pit inventory
at Pantex, supporting the close-out and disposition of the MOX Fuel Fabrication Facility
and Waste Solidification Building, and managing the overall program. See National
Nuclear Security Administration, Surplus Plutonium Disposition Program Requirements
Document for the Proposed Dilute and Dispose Approach (Aug. 30, 2016).

Page 26

GAO-17-390 TRU Waste Volumes

lifetime of the program. 53 According to NNSA officials, additional
equipment is needed, such as gloveboxes and tools for both
disassembling nuclear weapons pits and converting the plutonium into
plutonium oxide, so that ARIES can achieve the production rates outlined
in the program requirements for the dilute and dispose approach. To
estimate the life-cycle costs associated with expanding and operating the
ARIES project, NNSA currently is assessing the quantities of equipment it
would need to install and the floor space it would need to achieve
specified production rates. NNSA officials in the Plutonium Disposition
Program told us they consulted with the NNSA officials responsible for
managing the relevant space at Los Alamos, who told them that current
plans for the space would allow for an expansion of the ARIES project. 54
NNSA officials also told us they suspended their assessment of the costs
to expand ARIES for dilute and dispose in January 2017 as they had
reached the initial fiscal year 2017 funding limit for analyzing the dilute
and dispose approach. These officials stated that the completion of the
analysis would be delayed by at least 6 months past the original June
2017 completion date and acknowledged that this estimate must be
completed prior to developing the life-cycle cost estimate for the dilute
and dispose approach.
According to NNSA officials, NNSA has not initiated the capital asset
acquisition process to expand its plutonium preparation capabilities
because the extent of this expansion will differ depending on whether
NNSA pursues the MOX approach or the dilute and dispose approach.
NNSA officials explained that if NNSA started the acquisition process
using the requirements of the dilute and dispose approach and then this
approach was rejected, NNSA would have to restart the process using
the MOX requirements. These officials stated that if NNSA receives
congressional authorization to pursue the dilute and dispose approach, it
will initiate DOE’s capital asset acquisition process for the expansion of
ARIES to obtain the needed equipment. If this authorization is received,
53

The production rate for plutonium oxide is included in a classified document NNSA has
developed for the dilute and dispose approach.

54

The ARIES project is located in what NNSA refers to as the “Plutonium Facility 4” at Los
Alamos National Laboratory. As we reported in 2016, the scope of NNSA’s ongoing
Chemistry and Metallurgy Research Replacement project does not include the need for
plutonium analysis capabilities for programs outside of NNSA’s Office of Defense
programs, including the need for these capabilities for the ARIES project. See GAO, DOE
Project Management: NNSA Needs to Clarify Requirements for Its Plutonium Analysis
Project at Los Alamos, GAO-16-585 (Washington, D.C.: Aug. 9, 2016).
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NNSA would use the ARIES expansion analysis it is currently conducting
to develop the documentation needed for reaching the CD-0 milestone.
The information provided by this analysis would support an assessment
of the gap in capabilities in the existing ARIES project and a rough orderof-magnitude cost estimate to procure the equipment needed to close this
gap. 55 However, if NNSA does not receive authorization to pursue the
dilute and dispose approach, NNSA will need to update its assessment of
ARIES expansion requirements under the MOX approach, according to
NNSA officials. In 2013, NNSA assessed the costs of expanding ARIES
to support the MOX approach and estimated that it would need
approximately $438 million for new equipment and that this expansion
would take approximately 12 years to complete. 56 This estimate was
based on a plutonium oxide production rate that, according to NNSA
officials, was significantly higher than the rate being used in the estimate
for the dilute and dispose approach. NNSA officials told us that the ARIES
requirements for the program using the MOX approach could be
significantly different if operations begin in 2048, as DOE’s revised MOX
cost estimate concluded.

NNSA Has Determined It
Needs Additional
Equipment and Facilities
to Dilute Plutonium and Is
Estimating the Cost to
Acquire It

NNSA has determined it will need additional equipment and facilities to
dilute the 34 MT of plutonium subject to the Plutonium Management and
Disposition Agreement and is estimating the cost to acquire these using
DOE’s capital asset acquisition process. In September 2016, NNSA
approved a revised mission need statement that identified the need for
additional equipment and facilities to dilute plutonium and securely store it
prior to disposal. 57 This document also included a rough order-of55
Our Cost Guide defines a rough order-of-magnitude cost estimate as an estimate
developed from limited data in a short amount of time and that is not considered to be a
budget-quality estimate.
56

In 2010, we found that NNSA had a limited supply of plutonium oxide on hand to supply
the MOX facility prior to the start of pit disassembly and that it was unrealistic that NNSA
would meet its MOX production schedule without obtaining additional sources of
plutonium oxide. We recommended that NNSA develop a plan to mitigate the likely
shortfall in plutonium oxide by, among other things, determining the actions needed for
ARIES to meet its production goals and the cost and schedule for expansion, if needed.
See GAO, Nuclear Nonproliferation: DOE Needs to Address Uncertainties with and
Strengthen Independent Safety Oversight of Its Plutonium Disposition Program,
GAO-10-378 (Washington, D.C.: Mar. 26, 2010).

57

DOE approved CD-0 for the Plutonium Disposition Program using the MOX approach in
October 1997. The Department confirmed that this existing CD-0 document would apply to
the program using the dilute and dispose approach.
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magnitude cost estimate for the capital asset construction project needed
to install the dilution and storage capabilities with a range of $200 million
to $500 million. NNSA is in the process of further refining this cost
estimate as part of its work towards the CD-1 milestone, which NNSA
estimates will occur in the third quarter of fiscal year 2018. According to
NNSA officials, NNSA is moving forward with CD-1 for the dilution portion
of the program because, unlike for the ARIES expansion portion of the
program, the need for the dilution capability only applies to the dilute and
dispose approach. NNSA officials told us that they could stop the
acquisition process for the dilution capabilities if the dilute and dispose
approach does not move forward.
In order to reach CD-1 approval, NNSA is required, among other things,
to conduct an analysis of alternatives to select a preferred alternative.
The contractor NNSA hired to conduct this analysis identified dilution
operations at the Savannah River Site—requiring $330 million in
construction, including the installation of three gloveboxes and waste
storage—as the highest scoring alternative. NNSA approved the analysis
of alternatives in May 2017. 58 To identify the preferred alternative, the
analysis began with nine potential alternatives that were put through an
initial screening to determine whether each of the alternatives was
sufficiently different from one another and whether each alternative could
meet all the necessary requirements established in the dilute and dispose
program requirements document and other documents. This screening
identified four alternatives that were judged as viable for providing the
necessary dilution and waste storage capabilities to meet the program’s
requirements; NNSA then fully analyzed each of these four alternatives.
These alternatives and their estimated costs are outlined in table 4 below.

58

National Nuclear Security Administration, Surplus Plutonium Disposition Project:
Analysis of Alternatives, (April 2017).
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Table 4: Alternatives for Providing Dilution and Waste Storage Capabilities for the Plutonium Disposition Program Using the
Dilute and Dispose Approach
Dollars in millions

Alternative

Dilution Capabilities
at Los Alamos
National Laboratory

Dilution Capabilities
at Savannah River Site

Cost Estimate for
Capital Asset
Acquisition Projects
to Begin Operations

Life-cycle
Cost Estimate

1

Three gloveboxes and waste
Two gloveboxes and waste
storage for diluting pit plutonium storage for diluting non-pit
plutonium

600

2,214

2

None

330

2,854

3

Three gloveboxes and waste
None
storage for diluting pit plutonium

373

2,817

4

Three gloveboxes and waste
storage for diluting pit and nonpit plutonium

384

2,421

Three gloveboxes and waste
storage for diluting pit and
non-pit plutonium

None

Source: GAO analysis of the National Nuclear Security Administration’s analysis of alternatives report for the dilute and dispose approach. | GAO-17-390

Note: The National Nuclear Security Administration’s analysis states that due to uncertainty regarding
several assumptions and key parameters, the range for the capital asset acquisition project cost
estimates listed above would be between -50% and +100%.

Among the four alternatives, the contractor’s analysis ranked alternative
2, in the table above, as the highest scoring; this alternative proposes to
dilute the 34 MT of both pit and non-pit plutonium at the Savannah River
Site. This alternative was the highest scoring alternative for several
reasons, including that (1) it was judged to have the lowest risk of any of
the four based on the analysis of potential threats and opportunities for
each alternative, (2) diluting the pit and non-pit plutonium at the
Savannah River Site would make the most extensive use of existing
facilities and capabilities and would have a lower impact on other ongoing
site operations during construction and operations than would occur if
dilution capabilities were installed at Los Alamos National Laboratory, and
(3) it would provide easier access to a third party, such as the
International Atomic Energy Agency to monitor and inspect the plutonium
disposition process as required by the Plutonium Management and
Disposition Agreement.
According to NNSA officials, they will use the results of the analysis of
alternatives process to develop the conceptual design and estimated cost
of the preferred alternative. NNSA officials told us that they were planning
for NNSA management to approve CD-1 in September 2017. However,
according to NNSA officials, they had suspended additional work towards
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CD-1 because of the initial restriction in fiscal year 2017 on their use of
additional funds for dilute and dispose planning. As a result, completion
and approval of CD-1 is expected to be delayed by at least six months or
more.

NNSA Is Assessing
Potential Costs Associated
with Disposing of Diluted
Plutonium at WIPP

NNSA has been assessing what upgrades would be necessary and the
costs for disposing of the 34 MT of diluted plutonium at WIPP. NNSA
officials stated that any upgrades that are needed will likely be completed
as part of normal operations and maintenance work at WIPP and will not
require the initiation of a capital asset project. These officials also said
they have identified some upgrades that will be needed at WIPP to accept
the diluted plutonium. For example, security upgrades in the aboveground
storage area of WIPP will be required so that the diluted plutonium can be
monitored and protected in the case of an unplanned outage of the WIPP
facility that prevents the diluted plutonium from being placed
underground. Additionally, NNSA will need to pay for a system that allows
a third party, such as the International Atomic Energy Agency, to monitor
the diluted plutonium as it goes through the dilution process and is
disposed of at WIPP. According to NNSA officials, the Plutonium
Disposition Program will pay for the costs of the identified upgrades at
WIPP associated with the disposal of diluted plutonium at WIPP.
However, according to NNSA officials, their analysis for the costs of
disposing of the diluted plutonium assumes that DOE will provide
sufficient disposal space for this waste. These officials also said that if
DOE needs to expand the disposal space at WIPP in order to accept all
of the plutonium from the dilute and dispose approach, the costs for such
an expansion would not be part of the life-cycle cost estimate currently
under development for the program using the dilute and dispose
approach. NNSA officials told us they do not have a current estimate of
the costs for the upgrades at WIPP and have suspended the work
assessing the costs for disposing of the plutonium at WIPP due to budget
constraints.
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WIPP Does Not Have
Sufficient Space to
Meet Current TRU
Waste Disposal
Needs, and Future
Volumes May Exceed
Statutory Capacity
Even Without Diluted
Plutonium

DOE does not have sufficient disposal space at WIPP to dispose of all
defense TRU waste already planned for disposal, and future sources of
waste could exceed WIPP’s statutory capacity. To accommodate the
waste identified in DOE’s 2016 annual TRU waste inventory report as
going to WIPP, DOE will need to further excavate the repository. To
address WIPP’s statutory capacity issue, DOE is considering changing its
method of counting the volumes of waste disposed of at WIPP, which
could allow it to dispose of the waste included in the inventory and much
of the possible future volumes without exceeding the statutory capacity.
However, DOE has not developed plans to obtain the requisite regulatory
approvals to excavate more disposal space or plans for changing its
method of counting waste volumes, which risks delaying the dilute and
dispose approach if selected.

WIPP Will Need to Be
Expanded to Dispose of
Defense TRU Waste
Already Planned for WIPP

DOE does not have sufficient disposal space available in WIPP for the
TRU waste planned for disposal identified in its 2016 annual TRU waste
inventory report, and DOE will need to expand the repository to
accommodate this waste. DOE’s inventory report includes the amount of
TRU waste that DOE estimates will require disposal at WIPP or another
geologic repository through 2050, the planned closure date for WIPP. 59
The 2016 inventory report includes 68,350 m3 of contact-handled waste
and 3,160 m3 of remote-handled waste planned for disposal at WIPP. 60
These inventory totals do not include the 34 MT of diluted plutonium from
the dilute and dispose approach. The inventory also has a separate
section for “potential waste,” which is waste that may be disposed of at
WIPP but that, because of issues such as regulatory or physical
restrictions, DOE has not yet determined meets all of WIPP’s waste
acceptance criteria.
DOE will be unable to dispose of all of the TRU waste planned for
disposal identified in its inventory, in part because of problems with the
remaining disposal space at WIPP. According to a recent DOE document,
portions of the remaining disposal space outlined in WIPP’s original 10panel design are no longer suitable for waste disposal due to the
accidents that took place at WIPP in February 2014. For instance, a
59

In DOE’s annual TRU waste inventory report, this is referred to as, “anticipated waste.”

60

3

This volume of contact-handled waste planned for disposal includes 385 m of waste in
3
temporary storage at Waste Control Specialists in Texas, but does not include 8,035m of
anticipated waste that is estimated to result from the Plutonium Disposition Program using
the MOX approach.
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portion of the panel where the radiological release took place will no
longer be used for waste disposal. Additionally, according to DOE
officials, they were unable to conduct sufficient maintenance of the entire
WIPP underground while working to recover from the 2014 accidents, and
as a result, additional portions of the facility’s space are no longer suitable
for waste disposal. In particular, these officials told us that they are not
likely to dispose of waste in panel 9 due to the instability in the ceiling in
that area. Figure 2 provides an illustration of the remaining disposal
space available at WIPP and the extent to which prior panels were filled
to their permitted capacity. For more information on the difficulties DOE
faced in filling panels 1 through 6 to their permitted capacity, see
appendix V.
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Figure 2: Filled and Remaining Transuranic (TRU) Waste Disposal Space at the
Waste Isolation Pilot Plant (WIPP), as of December 2016
TRU waste at WIPP is divided into “contact-handled” and “remote-handled,” based on the
radiation dose measured at the surface of the waste container. Remote-handled waste
cannot be handled directly by workers.

Note: DOE has not finalized its determinations of the extent to which panels 9 and 10 can be safely
used for all TRU waste and the extent to which panel 8 can be used for remote-handled waste. The
future capacity of these panels is unknown as of May 2017.

WIPP’s capability to accommodate the TRU waste planned for disposal is
complicated by special requirements for disposing of the relatively small
portion of remote-handled waste. Specifically, DOE may not be able to
dispose of the 3,160 m3 of remote-handled waste planned for disposal at
WIPP in any of the remaining planned space at WIPP because of the
additional requirements for remote-handled waste. Currently, remotehandled waste is disposed of in WIPP either in boreholes drilled into the
walls or in specially designed shielded containers. DOE officials told us
that it is possible that none of the remaining space at WIPP may be
available for disposing of remote-handled waste using boreholes in the
panels due to two factors. First, contamination from the February 2014
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radioactive release accident is now contained in some of the facility’s
walls, making them potentially unsuitable for borehole disposal. Second,
officials told us panels 9 and 10 were not designed for borehole disposal.
However, these officials also explained that DOE is still evaluating the
suitability of WIPP’s planned space for borehole disposal, and it has not
yet made a final decision. DOE officials have approved the use of a
shielded container that allows remote-handled waste to be disposed of
alongside contact-handled waste in panels instead of in boreholes, but
this container has not been widely used at WIPP. The department also
issued an analysis of alternatives that suggests DOE expand its use of
shielded containers for remote-handled waste.
Current DOE plans for WIPP do not include an analysis of whether the
facility will need to be expanded to accommodate the TRU waste planned
for disposal identified in its inventory, even though the department’s
current plan is to fill the remaining disposal space by 2026 and the facility
is not expected to close until 2050. While DOE officials stated that they
recognize expansion of WIPP’s disposal space may be necessary in the
future, they have not analyzed or planned for expanding the facility
because their focus has been on resuming waste emplacement
operations at WIPP. According to our analysis of DOE’s 2016 annual
TRU waste inventory report and the constraints on the remaining planned
disposal space at WIPP, WIPP will not be able to accommodate all the
waste planned for disposal without expansion. Using DOE’s plans for
filling WIPP’s remaining disposal space, we estimate that DOE has space
for approximately 25,350 m3 of contact-handled TRU waste. 61 The extent
to which any space remains for disposal of remote-handled waste is
unknown because DOE officials told us the suitability of this space is still
under evaluation. As shown in table 5, the waste planned for disposal at
WIPP that is identified in DOE’s 2016 inventory report exceeds the
facility’s disposal space.

61

The amount of disposal space available at WIPP was calculated using the current 10panel configuration for the facility and projections DOE provided on how much waste will
be disposed of in the remaining panels. Officials provided an assumptions document
listing the plans for filling the remaining space in panel 7, panel 8, and a small portion of
panel 10. Officials were unable to determine whether additional waste would be disposed
of beyond what was noted in this document
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Table 5: Amount of Waste Planned for Disposal at the Waste Isolation Pilot Plant
(WIPP) Compared to Available Disposal Space at WIPP

Type of Transuranic
(TRU) Waste

Amount of Waste
Planned for
Disposal In 2016
annual TRU waste
a
inventory report

Projected Amount
of Disposal Space
b
Available at WIPP

Contact-handled
Waste

68,350 m

3

25,350 m

3

Remote-handled
Waste

3,160 m

3

Unknown

c

Disposal
Space Shortfall
-43,000 m

3

Unknown

Source: DOE’s 2016 annual TRU waste inventory report and GAO analysis. | GAO-17-390
a

The quantities of TRU waste planned for disposal at WIPP are based on the anticipated waste
identified in the 2016 annual TRU waste inventory report. The contact-handled waste planned for
disposal includes 385 m3 of waste in temporary storage at Waste Control Specialists in Texas but
does not include 8,035 m3 of anticipated waste estimated to result from the Plutonium Disposition
Program using the mixed-oxide (MOX) approach. We removed this waste from our estimates
because MOX waste will not be generated if DOE pursues the dilute and dispose approach.
According to DOE officials, there is uncertainty in the estimates of the total volume of anticipated
waste identified in the inventory report. Variances in the final volume of TRU waste requiring disposal
at WIPP would result in changes to WIPP’s need for additional disposal space in the future.

b
The amount of disposal space available at WIPP was calculated using the current 10-panel
configuration for the facility and projections DOE provided on how much waste will be disposed of in
the remaining panels. Officials provided an assumptions document listing the plans for filling the
remaining space in panel 7, panel 8, and a small portion of panel 10. Officials were unable to
determine whether additional waste would be disposed of beyond what was noted in this document
c

According to DOE officials, it is possible that none of the space at WIPP where remote-handled
waste would be disposed of in the remaining panels will be available due to the 2014 radioactive
release accident and facility design limitations. DOE is evaluating whether remote-handled waste will
be disposed of in this space using a variety of methods.

To address the disposal space shortfall identified by our analysis, we
estimate that DOE will need to further excavate the repository to develop
two or more additional panels. 62 These additional panels could also be
used to accommodate some of the remote-handled TRU waste identified
in the inventory report, although not all of it. Our estimate of the additional
panels that DOE will need to accommodate the contact-handled waste
planned for disposal identified in the 2016 inventory report does not
account for the 34 MT of diluted plutonium. If DOE were to move forward
with the dilute and dispose approach, the 34 MT of diluted plutonium
would require space equivalent to approximately one and a half additional
panels. If new panels were permitted for a quantity of remote-handled
waste similar to that permitted for as existing panels, two new panels
62

This estimate is based on the quantity of waste DOE estimates would fit in a full panel
based on their operational experience filling the prior panels.
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could only accommodate 1,300 m3 of the 3,160 m3 of remote-handled
TRU waste, or approximately 41 percent. With expanded use of shielded
containers to dispose of remote-handled waste, DOE may be able to
dispose of additional volumes, but officials told us that using additional
shielded containers would only partially solve this issue. Additionally, any
new shielded containers for remote-handled waste would need to be
approved for use by EPA and the New Mexico Environment Department.
According to DOE officials, the area set aside for WIPP in the Land
Withdrawal Act is sufficient for the additional panels discussed above and
could allow for further expansion if necessary.

DOE’s Inventory of TRU
Waste Planned for WIPP
Is Not Comprehensive,
and Additional Waste
Could Exceed WIPP’s
Statutory Capacity

DOE’s inventory of TRU waste planned for disposal at WIPP does not
include all possible sources of TRU waste. We identified three sources of
waste for which DOE has estimated volumes but that are not included in
the inventory report as waste planned for disposal at WIPP. The first
source, potential waste, is waste that DOE’s waste generator sites have
identified but that is not planned for disposal at WIPP because of
regulatory constraints, physical constraints, or other reasons. For the
other two sources—greater-than-Class C (GTCC) low-level radioactive
waste (LLW) and GTCC-like waste, and diluted plutonium from the dilute
and dispose approach—DOE is waiting on decisions by Congress and
NNSA, respectively, before including this waste in the inventory as
planned for disposal. 63 DOE officials stated that because there are
pending determinations on whether the 34 MT of diluted plutonium or
GTCC LLW waste will be disposed of at WIPP, they are not included in
DOE’s calculations regarding whether WIPP may exceed its statutory
capacity in the future. According to our analysis of DOE’s 2016 annual
TRU waste inventory report and DOE documents relating to these three
sources of waste, if some or all of these sources of waste are disposed of
at WIPP, under DOE’s current method for counting waste volume, the
facility could exceed its statutory disposal capacity. Specifically:
•

Potential waste: DOE’s waste generator sites identified
approximately 3,094 m3 of waste in DOE’s 2016 annual TRU waste

63

GTCC LLW is low level radioactive waste in which the concentrations of radionuclides
exceed the limits for Class C waste established by the Nuclear Regulatory Commission
(NRC). This waste is generated by activities licensed by the NRC or Agreement States.
According to DOE officials, GTCC LLW may contain relatively high levels of radioactivity
and certain longer-lived radionuclides, requiring rigorous disposal requirements. GTCClike waste is DOE-owned or -generated low-level waste or TRU waste with characteristics
similar to GTCC LLW and for which there is no identified disposal path.
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inventory report that it characterized as “potential” TRU waste. 64 This
potential waste is not counted in waste totals planned for disposal at
WIPP. DOE relies on its TRU waste generator sites to estimate the
amounts of this waste and determine if and when it can be considered
waste planned for disposal at WIPP and thus be counted toward the
total volume of waste planned for disposal. 65 Neither the TRU waste
management plan nor the annual TRU waste inventory report includes
a schedule for when waste generator sites are to make the necessary
determinations on whether this potential waste can be disposed of at
WIPP. Furthermore, DOE officials acknowledged that there is no
requirement for the TRU waste generator sites to develop timetables
for making these determinations. Federal standards for internal
control state that management should use quality information to
achieve the entity’s objectives. 66 Among other characteristics, quality
information is provided on a timely basis. 67 Without developing a
schedule for making the determinations on whether the potential
waste identified in its inventory report can be disposed of at WIPP,
DOE cannot be assured that it has timely information on whether this
64

This amount does not include certain volumes of GTCC LLW and GTCC-like waste that
are counted as potential waste but are part of a larger estimated volume for this waste that
we are including separately. DOE’s 2016 annual TRU waste inventory report lists a total of
3
3
7,950 m of potential waste; however, we subtracted 4,856 m of potential waste
estimated from the West Valley Demonstration Project because it is included in DOE’s
3
estimate of 12,000 m of GTCC LLW and GTCC-like waste which we included separately.
Additionally, DOE officials responsible for estimating quantities of GTCC LLW and GTCClike waste told us the amount of potential GTCC LLW and GTCC-like waste from the West
Valley Demonstration Project that was reported in the 2016 inventory report differs from
the totals estimated in the environmental impact statement. These officials told us that a
more complete estimate of GTCC LLW and GTCC-like waste from West Valley is
3
approximately 6,540 m . According to these officials, the difference between the estimates
is caused by several factors, including that estimates in the Environmental Impact
Statement were developed as conservative, lower-bound estimates, and uncertainty
regarding quantities of GTCC LLW and GTCC-like waste that may be generated at the
West Valley Demonstration Project in the future that were not reported to the inventory.
Department of Energy, Final Environmental Impact Statement for the Disposal of GreaterThan-Class-C (GTCC) Low-Level Radioactive Waste and GTCC-Like Waste, DOE/EIS0375 (January 2016).
65

According to DOE officials, once a site determines that waste should be disposed of at
WIPP, it works through a WIPP-certified characterization program to ensure the waste
meets the criteria for disposal at WIPP.

66

GAO, Standards for Internal Control in the Federal Government, GAO-14-704G
(Washington, D.C.: September 2014).
67

Quality information is appropriate, current, complete, accurate, accessible, and provided
on a timely basis.
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waste needs to be included as part of DOE’s planning for WIPP’s
future space and capacity needs.
•

68

Other Estimated Waste That May Go to WIPP: Two other sources
of waste could significantly impact the available capacity at WIPP. For
the first source—GTCC LLW and GTCC-like waste—DOE issued a
final environmental impact statement in 2016 that identified 12,000 m3
of waste for which there is no current disposal capability. The
environmental impact statement identifies WIPP and/or commercial
disposal sites as the preferred alternatives for disposal of this waste;
however, this waste was not generated from defense activities and
therefore, according to the environmental impact statement,
legislation would be required to allow for disposal of this waste at
WIPP. In addition, DOE is required under the Energy Policy Act of
2005 to submit a report to Congress on disposal alternatives under
consideration for GTCC LLW waste and await action by Congress
before making a final decision on which disposal alternative to
implement. 68 As of May 2017, DOE has not submitted the report to
Congress. For the second source, DOE estimates that the diluted
plutonium from the dilute and dispose approach would generate
23,800 m3 of waste. In its current planning documents, NNSA
assumes that WIPP will be the geologic repository for this waste if the
decision is made to move forward with this approach for the Plutonium
Disposition Program. As seen in table 6, if DOE were to dispose of all
potential waste and GTCC LLW and GTCC-like waste at WIPP, it
could exceed the statutory capacity established in the Land
Withdrawal Act even without the 34 MT of diluted plutonium.

Pub. L. No, 109-58, § 631 (2005).
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Table 6: Statutory Disposal Capacity of the Waste Isolation Pilot Plant (WIPP) When Including Wastes Not Currently Planned
for Disposal at WIPP
Statutory capacity remaining is a cumulative total of the preceding rows to indicate how the addition of each waste source would affect
the remaining capacity under the statutory limit.
WIPP Statutory Disposal Capacity (figures in
cubic meters)
Waste source
Waste already disposed of at WIPP
Waste planned for WIPP in 2016 TRU waste
inventory report
Potential waste
Greater-than-Class C (GTCC) low-level and
GTCC-like waste

175,565
Volume of waste

Cumulative statutory capacity remaining
after including waste source volume

91,100

84,465

71,510

a

12,955

3,094

b

9,861

c

-2,139

23,800

-25,939

12,000

34 metric tons of diluted plutonium
Source: Department of Energy and GAO analysis. | GAO-17-390
a

The volume of waste planned for disposal at WIPP is based on the anticipated waste in the
Department of Energy’s (DOE) 2016 annual TRU waste inventory report. According to DOE officials,
this volume is based on estimates from DOE waste generator sites with varying levels of uncertainty,
and the final volume of this waste could vary. The quantities of waste planned for disposal at WIPP
shown above include 385 m3 of waste in temporary storage at Waste Control Specialists in Texas but
do not include 8,035 m3 of anticipated waste that is estimated to result from the Plutonium Disposition
Program using the mixed-oxide (MOX) approach. We removed this waste from our estimates
because MOX waste will not be generated if DOE pursues the dilute and dispose approach.
According to DOE officials, there is uncertainty in the estimates of the total volume of anticipated
waste identified in the inventory report. Variances in the final volume of TRU waste requiring disposal
at WIPP would result in changes to DOE’s need for additional disposal space in the future.

b

The estimated total volume of potential waste shown here does not reflect 4,856 m3 of potential
waste reported by the West Valley Demonstration Project because that waste is also included in
DOE’s estimates of GTCC low-level waste and GTCC-like waste.

c
This quantity includes both GTCC low-level waste and GTCC-like waste. GTCC low-level waste is
low-level radioactive waste in which the concentrations of radionuclides exceed the limits for Class C
waste established by the Nuclear Regulatory Commission. GTCC-like waste is DOE-owned or generated low-level waste or TRU waste with characteristics similar to GTCC low-level waste.

In addition to these estimated sources of waste that may be disposed of
at WIPP in the future, there are other possible sources of TRU waste that
DOE may need to dispose of at WIPP that have been identified but not
yet estimated and are not reflected in the inventory. Specifically, DOE
officials acknowledged that the possible TRU waste that could result from
decontamination and decommissioning of facilities and exhumation of
buried waste may represent a significant quantity of waste. Officials we
interviewed at the five major DOE waste-generating sites told us of at
least 44 facilities that could generate TRU waste during decontamination
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and decommissioning or that have buried TRU waste for which no volume
estimates have been reported to DOE. 69 Site officials told us that, in
general, they do not estimate the volume of TRU waste that may result
from these cleanup operations until they have agreements with state
regulators on proposed methods for cleanup and plans to execute these
agreements. Moreover, according to these officials, the amount of TRU
waste that could be generated can vary greatly based on which cleanup
methods are chosen. For a few of these facilities, site officials were able
to make general estimates of the possible quantities of TRU waste. For
example, officials at one site told us about a facility that did not yet have a
cleanup plan and that could generate anywhere from 300 m3 to 2,600 m3
of TRU waste depending on the decontamination and decommissioning
method. Officials at another site noted that they anticipate 2,500 m3 to
3,000 m3 of TRU waste from exhuming buried waste to satisfy the site’s
hazardous waste cleanup responsibilities, but that they had not yet
reported this waste to DOE’s inventory database. DOE sends guidance
annually to TRU waste generator sites directing them to submit their
anticipated TRU waste volume estimates through 2050 so these
estimates can be included in the annual inventory report; however, this
guidance does not specify how to report possible future waste for which
an estimate has not yet been developed. DOE officials who manage the
compilation of the inventory report told us that there is no requirement for
sites to develop estimates for facilities or areas of buried waste that do
not yet have established cleanup plans. Instead, officials told us that they
leave this to the discretion of the sites.
Additionally, there are facilities at DOE sites that could produce TRU
waste after 2050, WIPP’s expected closure date, from facility operations
or decontamination and decommissioning. Because DOE guidance
requests that sites report future waste estimates through 2050, any
estimates that sites have for waste that may be generated beyond that
point are not included in DOE’s annual TRU waste inventory report. DOE
officials at each of the five sites we reviewed told us there are facilities
that could produce TRU waste after 2050—either through eventual
decontamination and decommissioning or through operations—for which
TRU waste totals from cleanup have not yet been estimated. The
69

One site told us that TRU waste could be generated from “legacy waste removal” but
that no waste would be generated from decontamination and decommissioning. Because
removal of legacy waste is a component of decontamination and decommissioning, and
any legacy waste designated as TRU waste will be sent to WIPP, we also included
facilities that will generate TRU waste from legacy waste removal.
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potentially significant volumes of waste resulting from decontamination
and decommissioning of facilities and exhumation of buried waste that
have not yet been estimated increase the potential for WIPP to exceed its
statutory disposal capacity in the future. Figure 3 shows how the addition
of this possible future waste that has not yet been estimated, along with
waste for which there is an estimate, could result in DOE exceeding
WIPP’s statutory disposal capacity.
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Figure 3: Statutory Capacity Filled and Possible Future Waste Requiring Disposal at the Waste Isolation Pilot Plant (WIPP)

a
This quantity of greater-than-Class C (GTCC) waste includes both GTCC low-level waste and
GTCC-like waste. GTCC LLW is low-level radioactive waste in which the concentrations of
radionuclides exceed the limits for Class C waste established by the Nuclear Regulatory Commission.
GTCC-like waste is DOE-owned or -generated low-level waste or TRU waste with characteristics
similar to GTCC low-level waste.
b

The estimated total volume of potential waste shown here does not reflect 4,856 m3 of potential
waste reported by the West Valley Demonstration Project because that waste is included in DOE’s
estimates of GTCC low-level waste and GTCC-like waste.

c

The volume of waste planned for disposal at WIPP is based on the anticipated waste in the
Department of Energy’s (DOE) 2016 annual TRU waste inventory report. According to DOE officials,
this volume is based on estimates from DOE waste generator sites with varying levels of uncertainty,
and the final volume of this waste could vary. The quantities of waste planned for disposal at WIPP
shown above include 385 m3 of waste in temporary storage at Waste Control Specialists in Texas but
do not include 8,035 m3 of anticipated waste that is estimated to result from the Plutonium Disposition
Program using the mixed-oxide (MOX) approach. We removed this waste from our estimates
because MOX waste will not be generated if DOE pursues the dilute and dispose approach.
According to DOE officials, there is uncertainty in the estimates of the total volume of anticipated
waste identified in the inventory report. Variances in the final volume of TRU waste requiring disposal
at WIPP would result in changes to DOE’s need for additional disposal space in the future.
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As noted above, while DOE cannot plan for the disposal of GTCC waste
and waste from the dilute and dispose approach until key decisions are
made, its current planning mechanisms do not account for all waste it
may need to dispose of in WIPP in the future. Federal standards for
internal control state that management should use quality information to
achieve the entity’s objectives. 70 Among other characteristics, quality
information is to be complete. 71 While DOE has developed guidance to
instruct TRU waste generator sites on what information to include for the
annual update to the TRU waste inventory report, this guidance does not
explain how or whether sites should develop estimates of the volumes of
TRU waste that may be generated in the future. Without developing
guidance that helps sites produce more comprehensive estimates of the
volumes of TRU waste that may be generated in the future from cleanup
operations—including estimates of buried waste, waste that may be
generated from decontamination and decommissioning of nuclear
facilities, waste that may be generated past WIPP’s expected closure
date of 2050, and other possible future sources of TRU waste not
currently reflected in the annual TRU waste inventory report—DOE will
not have the information needed to effectively estimate the need for future
space for TRU waste disposal and ensure that its plans are in compliance
with WIPP’s statutory capacity.

DOE Is Reviewing
Alternative Waste
Counting Methods That
Would Allow It to Dispose
of More Waste, including
Diluted Plutonium, at
WIPP without Exceeding
the Statutory Capacity

DOE officials told us that they recognize that additional volumes of waste
could result in WIPP exceeding its statutory capacity, and they are
reviewing alternative methods for counting the volumes of TRU waste
disposed of at WIPP that could increase the volume of waste DOE could
dispose of there before reaching the facility’s statutory capacity.
Specifically, as identified in our analysis above, DOE will need to take
steps in order to be able to confirm that waste volumes that could result in
WIPP exceeding its statutory capacity, such as the 34 MT of diluted
plutonium, can be disposed of at WIPP. DOE currently counts the volume
of waste disposed of at WIPP using the volume of the outermost
container rather than the inner containers holding the waste or the volume
of the waste itself. Most of the TRU waste disposed of at WIPP is
packaged initially in 55-gallon drums, but some of these drums are
subsequently packed inside larger containers, called overpacks, that hold
70
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Quality information is appropriate, current, complete, accurate, accessible, and provided
on a timely basis.
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multiple drums. DOE relies on several types of overpacks for the disposal
of TRU waste. For the dilute and dispose approach, NNSA plans to
package the waste inside small cylinders, which are then placed within
55-gallon drums. According to DOE officials, if the method for counting
waste volumes changes for all TRU waste so that DOE counts the inner
containers or the waste itself, this change would likely provide sufficient
additional disposal capacity at WIPP for the waste planned for disposal
identified in the 2016 inventory, potential waste, and the 34 MT of diluted
plutonium.
In September 2016, DOE completed an analysis of alternative methods
for counting the volume of TRU waste already at WIPP and the waste
expected in the future. The report evaluated 13 prospective alternative
calculation methods and recommended 2 preferred alternatives to
present for final selection to DOE officials responsible for managing WIPP
operations. 72
•

One of the preferred alternatives proposed to recalculate the volume
of waste already disposed of in the repository using only the volume
of the innermost waste container, and proposed that the volume of
waste disposed of at WIPP in the future be determined by the volume
of TRU waste in each container.

•

The other preferred alternative proposed to recalculate the volume of
waste already disposed of in the repository and future volumes of
TRU waste using the volume of the innermost container, regardless of
the amount of TRU waste in the container.

While either of the above methods would provide additional disposal
capacity at WIPP, according to DOE officials, the department is still
considering its options. DOE officials responsible for managing WIPP
operations have previously estimated that revising the method for
counting the amount of waste already disposed of could free up more
than 30,000 m3 of waste disposal capacity. 73 Additionally, while the
72

Department of Energy, Analysis of Alternatives for the Disposed Transuranic Waste
Volume of Record at the Waste Isolation Pilot Plant (WIPP) (Sept. 30, 2016).

73

This estimate is based on the space savings for three container types: pipe overpacks,
10-drum overpacks, and standard waste boxes. DOE officials provided these estimates to
GAO in June 2016 in a slide presentation, and the estimates are corroborated in a paper
presented by a DOE official at the 2016 Waste Management Conference. Roger Nelson,
“What’s in WIPP? Packaging TRU Waste to Enhance WIPP’s Capacity” (paper presented
at the 2016 Waste Management Conference, Phoenix, AZ, March 2016).
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volume of the 34 MT of diluted plutonium would be 23,800 m3 using
DOE’s current counting method, this volume would decrease to 1,417 m3
of waste counted towards the statutory capacity if DOE counted the
volume of the inner containers instead of the 55-gallon drums. DOE
officials also noted that, in addition to changing the method for counting
waste, Congress could amend the WIPP Land Withdrawal Act to raise
WIPP’s statutory capacity to allow for more waste to be disposed of at the
facility in the future.

DOE Has Not Developed
Plans for Expanding
WIPP’s Disposal Space
and Changing the Waste
Counting Method

DOE officials stated that any efforts to expand the disposal space at
WIPP or change the method by which they count waste volumes will
require changes to DOE planning and approvals from federal or state
regulators. To expand WIPP’s disposal space or change the method of
counting waste volumes, DOE will need to take several steps, including
assessing the environmental impact of disposing of additional diluted
plutonium at WIPP and seeking regulatory approval from the New Mexico
Environment Department and, in some cases, EPA. According to EPA
and New Mexico Environment Department officials, the effort needed for
DOE to prepare the documentation and obtain regulatory approval for
each of these issues is significant, and DOE has not yet begun these
efforts. However, DOE officials told us that they have been focused on
efforts related to reopening WIPP and will consider addressing these
issues once WIPP resumes was disposal operations, which it did in
January 2017.

Expansion of WIPP Disposal
Space

According to DOE and EPA officials, to ensure that additional disposal
space is available in time to prevent a possible disruption in waste
shipments, DOE will need to: (1) complete the development of a new
mathematical model for assessing WIPP’s regulatory performance that is
necessary for designing the expansion, (2) complete an environmental
impact assessment for disposing of 34 MT of diluted plutonium at WIPP if
NNSA proceeds with the dilute and dispose approach, (3) secure the
necessary regulatory approvals for expanding WIPP’s disposal space,
and (4) excavate new panels by 2026. While DOE has initiated the first
two steps, it does not have a plan that outlines how it will complete all four
steps by 2026, which is when it expects all existing disposal space at
WIPP to be filled. DOE officials told us that before they can seek
regulatory approval for expanding the facility or beginning excavation,
they will first need a new mathematical model that can simulate the
performance of an expanded WIPP and assess whether the facility still
remains within regulatory standards. The performance assessment model
is a simulation that DOE uses to demonstrate to EPA that WIPP will not
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exceed the EPA regulatory thresholds for the potential of a radiological
release over a 10,000-year period. According to Sandia National
Laboratories officials, the new model they are developing is required for
expanding WIPP’s disposal space in the areas DOE is currently
considering, and they estimate that this model will be completed and
validated by 2024.
If NNSA proceeds with the dilute and dispose approach and the 34 MT of
diluted plutonium is sent to WIPP, DOE will need to include in its
expansion planning the results of an assessment of the environmental
impact of disposing of this waste in order to ensure that WIPP will be able
to accept all of the plutonium. Officials from Sandia told us that they are
currently conducting an analysis that will contribute to this environmental
impact assessment and expect to complete it by fiscal year 2019.
According to DOE officials, this analysis includes estimating the impact on
WIPP’s long-term performance to determine whether disposal of the
diluted plutonium at WIPP would cause cumulative radioactive releases
exceeding EPA’s release limits. If the analysis by Sandia National
Laboratories determines that the diluted plutonium would have a
significant enough impact, steps to change the design of future disposal
space at WIPP in order to reduce the potential impact could be
necessary. For example, Sandia officials stated that new panels that are
smaller than the current design could be used to reduce the concentration
of the diluted plutonium in the repository and thereby reduce the potential
for a radiological release.
DOE will also need regulatory approvals from EPA and the New Mexico
Environment Department to expand the disposal space at WIPP. To get
approval from EPA, DOE will need to submit a formal change request to
the agency. DOE officials told us that expanding WIPP’s disposal space
would constitute a significant change to the original design of the facility,
and according to EPA officials, change requests of this magnitude require
significant review. In some cases, the EPA officials said granting this type
of change could require EPA to go through the federal rulemaking
process, which could include public comment and publication of a
proposed federal rule. EPA officials told us that, historically, these change
requests may take as long as 2 years. According to officials from the New
Mexico Environment Department, to excavate additional waste disposal
panels, DOE must also seek a permit modification from their agency. EPA
officials told us that approval for these kinds of changes generally take
between 1 and 2 years and that they are unsure whether the New Mexico
Environment Department would be able to process a permit modification
request concurrently with EPA’s review. Once all necessary approvals
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have been completed, DOE could then begin excavating new disposal
space at WIPP. There is no set time frame for how long the excavation
would take, and DOE officials stated that this time frame would vary
based on the design of the new disposal space. However, DOE officials
noted that it took about two years to excavate each of the existing panels
at the facility.
DOE officials told us they have begun work on the new model and there
is sufficient time to complete all necessary actions before WIPP
operations are significantly impacted; however, DOE has no plans yet for
seeking the approvals that would show that these approvals and
subsequent construction can be completed before the facility’s existing
disposal space is full. DOE’s most current formal planning document for
WIPP, the TRU waste management plan, covers 5 years. DOE officials
told us that the plan is limited to 5 years because it is an operational plan
that is used to plan near-term waste shipments, not a long-term strategic
plan. The most current version of this plan addresses the period up to
2019 and does not address possible future WIPP expansion needs.
Completion of the new model for WIPP that is needed to begin the
regulatory approval process for expansion is not expected to be ready
until 2024, and then the approval and subsequent construction process
could take another 4 years or longer. Given that these time frames extend
well beyond the period addressed in the TRU waste management plan,
DOE’s current planning is insufficient for addressing possible WIPP
expansion. As discussed above, under federal standards for internal
control, management should use quality information to achieve agency
objectives; among other characteristics, quality information is to be
complete. However, DOE’s TRU waste management plan does not
contain information necessary to plan for the future of WIPP through its
closure. Without developing a long-term plan for WIPP that includes the
need for expanding WIPP’s disposal space and an integrated schedule
that describes how DOE will complete the regulatory approval process
and construction of new space before WIPP’s existing space is full, DOE
will not have reasonable assurance that it will be able to expand the
repository in a timely manner. Instead, according to DOE officials, they
may have to slow or suspend waste shipments to WIPP in the future,
which could delay the implementation of the dilute and dispose approach,
should it move forward. The slowing or suspension of waste shipments
from waste generator sites could also delay the completion of cleanup
projects at those sites and could impact their ability to meet cleanup
deadlines negotiated with state regulators.
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Revision of Method for
Counting Waste Volumes

To revise the method DOE uses to count waste volumes disposed of at
WIPP against the statutory disposal capacity, DOE officials explained that
they will need regulatory approval from the New Mexico Environment
Department to change the facility’s hazardous waste operating permit,
and such approval could take 2 years. DOE has not yet completed its
internal deliberations about the specifics of this proposed change and, as
such, has not yet sought a determination from the New Mexico
Environment Department about what type of review would be required to
approve this change or clarified how long this approval process may take.
As noted above, DOE officials told us that they have been focused on
efforts related to reopening WIPP, and enough time exists to obtain
regulatory approval to meet the dilute and dispose milestones. However,
one of the assumptions in NNSA’s program requirements for the dilute
and dispose approach is that WIPP will be able to dispose of the diluted
plutonium and that if there are capacity constraints that would impact the
facility’s ability to do so, they would be addressed by 2020. In order to
meet this requirement, DOE would need to implement this change by
2020 or risk delays in planning for the dilute and dispose approach.
According to New Mexico Environment Department officials, the request
to change the method of counting waste volumes could be completed
either through a policy determination by the New Mexico Environment
Department or through the formal WIPP hazardous waste facility
operating permit modification process. New Mexico Environment
Department officials noted that the formal permit modification process
could take as long as 2 years as opposed to a policy determination, which
would likely be completed more quickly. According to DOE officials,
unless they receive approval from the New Mexico Environment
Department to change the method for counting waste volumes, Congress
will need to raise WIPP’s statutory disposal limit by amending the WIPP
Land Withdrawal Act or the repository will be unable to accept significant
quantities of additional waste not currently planned for disposal.
With the uncertain time frames involved with receiving approval from
regulators to change the volume counting method, it is unclear whether
DOE officials responsible for managing WIPP operations will be able to
meet NNSA’s 2020 milestone for resolving potential disposal space
constraints at WIPP for disposing of the waste from the dilute and dispose
approach. Under federal standards for internal control, 74 management
should use quality information to achieve the entity’s objectives, and
74
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among other characteristics, quality information is provided on a timely
basis. 75 Without DOE developing a timeline to help determine whether it
can change its method of counting waste volumes to meet NNSA’s 2020
milestone, DOE and other stakeholders may not have the information
they need in a timely manner to know whether possible future waste,
such as waste from the dilute and dispose approach, can be added to the
waste planned for disposal at WIPP without potentially exceeding the
facility’s statutory disposal capacity.

Conclusions

DOE is currently in the process of reevaluating the best approach for
disposing of 34 MT of surplus weapons-grade plutonium. DOE’s 2016
revised cost estimate of $17.2 billion for construction of the MOX facility
substantially followed best practices, and we believe it can be considered
reliable. However, NNSA’s revised life-cycle cost estimate for the
Plutonium Disposition Program using the MOX approach of $56 billion
does not yet incorporate cost estimating best practices as we have
previously recommended. Reviews by NNSA and some outside experts
found that the dilute and dispose approach has the potential to cost
significantly less, but NNSA is still developing a life-cycle cost estimate for
this alternative. If the decision is made to move forward with the dilute
and dispose approach, DOE will need to ensure that there is sufficient
disposal space and statutory capacity at WIPP to dispose of the diluted
plutonium. WIPP is a geologic repository for defense TRU waste and will
need to accommodate all such waste unless DOE pursues an additional
repository.
DOE has not adequately planned for all possible waste that it may be
expected to dispose of in WIPP, complicating its ability to determine
whether the waste from the dilute and dispose approach can be disposed
of at WIPP. In particular, DOE does not have a schedule for when TRU
waste generator sites will complete the determinations on whether the
potential waste identified in DOE’s annual TRU waste inventory report
can be disposed of at WIPP. Without developing this schedule, DOE
cannot be assured that it has timely information on whether to include this
waste as part of its planning for WIPP’s future space and capacity needs.
In addition, DOE’s TRU waste inventory report does not capture several
possible future sources of waste, including waste from the
75

As discussed earlier, quality information is appropriate, current, complete, accurate,
accessible, and provided on a timely basis.
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decontamination and decommissioning of facilities or waste that may be
generated after 2050. DOE’s guidance for estimating future waste does
not specify how possible future waste should be estimated and reported.
Without developing guidance that helps sites produce a more
comprehensive estimate for the volumes of TRU waste that may be
generated in the future from cleanup operations, including estimates of
buried waste, waste that may be generated from facility closure and
cleanup, and other potential sources of TRU waste not currently reflected
in the TRU waste inventory report, DOE will not have the information it
needs to effectively estimate the need for future space for TRU waste
disposal and ensure that its plans are in compliance with WIPP’s statutory
capacity.
To address WIPP’s future space and capacity needs, DOE will need
approvals from EPA and the New Mexico Environment Department.
However, DOE is uncertain about the extent of approvals required and
has not initiated planning efforts to obtain these approvals. DOE does not
have plans to show how additional space will be excavated in time to
prevent a disruption in waste shipments after the facility’s existing
disposal space is filled in 2026. Without a long-term plan that includes the
need for expanding WIPP’s disposal space and an integrated schedule
that describes how DOE will complete the regulatory approval process
and construction of new space before WIPP’s existing space is full, DOE
does not have reasonable assurance that it will be able to expand the
repository before waste shipments must be slowed or suspended. DOE
also does not have a timeline for determining whether it will change its
method of counting waste volumes and therefore does not know whether
this action will be completed by 2020, when NNSA’s program
requirements for the dilute and dispose approach assume that potential
capacity constraints at WIPP will have been addressed. Without DOE
developing a timeline to help determine whether it can change its method
of counting waste volumes to meet NNSA’s 2020 milestone for resolving
potential disposal space constraints at WIPP, DOE and other
stakeholders may not have the information they need in a timely manner
to know whether possible future waste, such as waste from the dilute and
dispose approach, can be added to the waste planned for disposal at
WIPP without potentially exceeding the facility’s statutory disposal
capacity.
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Recommendations for
Executive Action

Agency Comments
and Our Evaluation

To ensure that DOE has a full understanding of the department’s longterm TRU waste disposal requirements and the capability of WIPP to
meet those requirements, we recommend that the Secretary of Energy
take the following four actions:
•

Develop a schedule for deciding whether the volumes of “potential
waste” identified in the annual TRU waste inventory report can be
disposed of at WIPP.

•

Develop guidance that helps sites produce a more comprehensive
estimate for the volumes of TRU waste that may be generated in the
future from cleanup operations, including estimates of buried waste,
waste that may be generated from decontamination and
decommissioning of nuclear facilities, and waste that may be
generated past WIPP’s expected closure date of 2050.

•

Develop a long-term plan for disposing of DOE’s TRU waste that
includes:
•

the need for excavating additional disposal space at WIPP and an
integrated schedule that describes how DOE will complete the
regulatory approval process and construction of new space before
WIPP’s existing space is full, and

•

a timeline to help determine whether DOE can change its method
of counting waste volumes to meet NNSA’s 2020 milestone for
resolving potential disposal space constraints at WIPP.

We provided a draft of this report to DOE for review and comment. In
written comments, reproduced in appendix VI, DOE concurred with the
report’s recommendations. DOE stated that our recommendations were
consistent with the department’s commitment to improve management of
the national TRU waste program and to efficiently and effectively utilize
WIPP for disposal of eligible TRU waste. DOE outlined actions that it
intends to take in response to our recommendations, including developing
disposal schedules for potential waste once certain prerequisite actions
are taken that provide the basis for determining whether or not the waste
is TRU waste that can be disposed of at WIPP; developing new guidance
by December 2018 to assist DOE sites produce more comprehensive
estimates of future TRU waste that may be generated from cleanup
operations; and developing a long-term plan by December 2018 for
disposal of DOE’s TRU waste, including an initial design for potential new
waste disposal panels at WIPP and options for changing the method of
counting waste volumes disposed of at WIPP. We believe that these
steps, once implemented, would address our recommendations.
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In addition, DOE highlighted the following two points:
•

DOE’s Office of Environmental Management is focused on the WIPP
mission as currently defined by law.

•

DOE has not made a final decision to use the dilute and dispose
approach to dispose of the 34 metric tons of surplus plutonium that
the department previously decided to fabricate into mixed-oxide fuel.

DOE also provided technical comments, which we incorporated as
appropriate.
We are sending copies of this report to the appropriate congressional
committees, the Secretary of Energy, and other interested parties. In
addition, the report will be available at no charge on the GAO website at
http://www.gao.gov.
If you or your staff members have any questions about this report, please
contact me at (202) 512-3841 or trimbled@gao.gov. Contact points for
our Offices of Congressional Relations and Public Affairs may be found
on the last page of this report. GAO staff who made major contributions to
this report are listed in appendix VII.

David C. Trimble
Director, Natural Resources and Environment
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Appendix I: Objectives, Scope, and
Methodology
Appendix I: Objectives, Scope, and
Methodology

Our report examined (1) the extent to which the Department of Energy’s
(DOE) revised cost estimate for completing construction of the Mixedoxide Fuel Fabrication Facility (MOX facility) and the revised life-cycle
estimate for completing the Plutonium Disposition Program using the
mixed-oxide (MOX) fuel approach met cost-estimating best practices, (2)
the status of the National Nuclear Security Administration’s (NNSA)
development of a life-cycle cost estimate for completing the Plutonium
Disposition Program using the dilute and dispose approach, and (3) the
extent to which DOE has sufficient disposal space and statutory capacity
at its Waste Isolation Pilot Plant (WIPP) to dispose of all defense
transuranic (TRU) waste, including the diluted plutonium resulting from
the dilute and dispose approach.
To assess the extent to which DOE’s revised cost estimates for
completing construction of the MOX facility and for completing the overall
Plutonium Disposition Program relying on the MOX approach meet cost
estimating best practices, we used the following methodology:
•

DOE’s 2016 performance baseline cost estimate to complete the
MOX facility. We compared the process DOE used to develop the
2016 performance baseline cost estimate with the 12 key steps
described in the GAO Cost Estimating and Assessment Guide that,
when followed correctly, should result in a high-quality, reliable cost
estimate. 1 We evaluated DOE’s 2016 performance baseline report
and reviewed backup documentation supporting the information in this
report, including the U.S. Army Corps of Engineers’ 2013 Independent
Cost Estimate of the MOX facility construction, and the contractor’s
2015 and 2016 estimate at completion reports. We also interviewed
DOE cost estimating experts and officials who prepared DOE’s
performance baseline cost estimate. We provided a draft of our
assessment to DOE and revised the draft, as appropriate, after
discussing our assessment with DOE officials and receiving additional
information from them, such as data on how DOE included the effects
of schedule slippage in the cost estimate.

•

NNSA’s life-cycle cost estimate for the Plutonium Disposition
Program using the MOX approach: Because NNSA officials stated
that they did not prepare the updated 2016 life-cycle cost estimate for
the program using the MOX approach based on GAO’s 12 steps of a
high-quality, reliable cost estimate, we interviewed NNSA officials

1

GAO-09-3SP.
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responsible for developing the estimate as well as officials in charge
of various parts of the program to determine whether they took any
steps that might have changed the estimate’s reliability since we
assessed it in a 2014 report. 2 We determined at that time that the
estimate did not meet the characteristics of a high-quality, reliable
estimate. We also tried to understand what led to cost increases in
some areas of the estimate. In addition, we reviewed back-up
documentation for the 2016 life-cycle cost estimate and compared it
with the documentation we evaluated in our 2014 report.
To determine the status of NNSA’s development of a life-cycle cost
estimate for completing the Plutonium Disposition Program using the
dilute and dispose approach, we reviewed the planning documents that
had been completed to date, including the mission need and program
requirements documents that outlined the scope of the Plutonium
Disposition Program relying on the dilute and dispose approach and
dates for completing key program milestones. We also interviewed NNSA
officials managing the Plutonium Disposition Program to determine the
extent of planning that they had completed to date for this approach and
the schedule for completing the remaining plans. To understand what
efforts were ongoing to study the impact of disposing of diluted plutonium
at WIPP on long term repository performance, we interviewed officials
from the Carlsbad Field Office and Sandia National Laboratories and
reviewed documents on preliminary analysis work they had begun. We
also visited DOE’s Savannah River Site to interview NNSA officials
responsible for the Plutonium Disposition Program and officials from
DOE’s Office of Environmental Management (EM) project to dilute the 6
MT of non-pit plutonium. At the site, we also viewed a demonstration
mock-up of the plutonium dilution equipment that EM already had in
operation.
To determine the extent to which DOE has sufficient physical space and
statutory capacity at WIPP to dispose of all defense TRU waste, including
the diluted plutonium resulting from the dilute and dispose approach, we
reviewed relevant legislation relating to WIPP’s statutory capacity, DOE’s
annual TRU waste inventory report, and data from the Waste Data
System, which tracks the waste already disposed of in the repository. We
also reviewed DOE’s WIPP hazardous waste facility permit and the 1992
2
GAO, Plutonium Disposition Program: DOE Needs to Analyze the Root Causes of Cost
Increases and Develop Better Cost Estimates, GAO-14-231 (Washington, D.C.: Feb. 13,
2014).
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WIPP Land Withdrawal Act to understand the legal requirements
governing waste disposal at WIPP. To assess the reliability of DOE’s
inventory, we reviewed documents on its development and interviewed
officials responsible for maintaining it. Based on our review, we
determined that the data it contains are sufficiently reliable for our
purposes. However, in discussions with DOE officials, they told us there
is uncertainty in the estimated volume of waste expected to come to
WIPP in the future. For example, DOE officials stated that the actual
volume of waste that is disposed of at WIPP may be higher than their
current estimates, in some cases due to circumstances that DOE cannot
currently predict, such as the need to repackage certain stored wastes
into multiple containers and thereby increase the total volume of waste.
Additionally, a DOE official told us that the actual volume of waste
disposed of at WIPP could be lower than what they currently estimate in
certain cases because they are working on minimizing the volumes of
TRU waste produced in the future by, for example, developing more
efficient waste packaging processes. As part of developing its inventory of
TRU waste, DOE updates on an annual basis the estimates on the
volume of waste expected to be disposed of at WIPP in the future, using
a process we found to be reliable; therefore, we used the information from
this inventory for our analysis. We also conducted a site visit to WIPP to
interview DOE officials responsible for managing WIPP operations to
understand how the waste disposal space is managed and how they plan
for DOE’s future disposal needs. In interviews with DOE officials
knowledgeable about DOE’s cleanup efforts, we identified other sources
of waste that may be disposed of at WIPP in the future but that are not
currently included in DOE’s inventory report. In particular, we spoke with
a DOE official responsible for managing the department’s strategy for
disposing of greater-than-Class C waste. To understand what efforts were
ongoing to study the impact of disposing of diluted plutonium at WIPP, we
interviewed officials from Sandia National Laboratories who are
responsible for analyzing potential changes at WIPP. To evaluate
potential sources of TRU waste from generator sites that may not be
included in DOE’s inventory report, understand how such sites estimate
the amount of TRU waste they will need to ship to WIPP, and get these
sites’ perspectives on potential disposal space availability and capacity
issues, we reviewed documents from and interviewed officials at DOE’s
five major waste-generating sites. Specifically, we conducted interviews
with officials from the Hanford Site in Washington state, Idaho National
Laboratory, Los Alamos National Laboratory in New Mexico, Oak Ridge
National Laboratory in Tennessee, and Savannah River Site in South
Carolina. These interviews included a site visit to Idaho National
Laboratory. In addition, to understand the regulatory process through
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which DOE must work to operate WIPP, we spoke to officials from
agencies that have regulatory authority over the WIPP facility—the U.S.
Environmental Protection Agency and the State of New Mexico
Environment Department.
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Appendix II: GAO Assessment of Department
of Energy’s (DOE) Revised Cost Estimate for
Construction of the Mixed-Oxide (MOX) Fuel
Fabrication Facility

Best practice characteristic
and overall assessment
Comprehensive:
Substantially met

a

Best practice

Detailed Assessment

The cost estimate includes all life-cycle costs.

Substantially met. The estimate included all
actual and estimated future costs to construct the
MOX facility, including government’s and
contractor’s costs. The estimate was an update
of the 2013 Independent Cost Estimate, with
updates to account for the contractor’s actual
cost and a new estimate of future work.

The cost estimate completely defines the
program, reflects the current schedule, and is
technically reasonable.

Substantially met. The estimate was based on
the MOX facility construction project’s technical
baseline and on the methodology and costs in
the 2013 Independent Cost Estimate conducted
by the U.S. Army Corps of Engineers.
DOE used updated installation rates for this
estimate that were different than the rates used
in the contractor’s technical baseline. For
example, the contractor counted that 11 percent
of the pipes had been installed, while DOE’s
2016 estimate used an updated contractor
validation report that stated that only 1 percent of
the pipe had actually been installed, inspected,
and accepted.

The cost estimate work breakdown structure is
product-oriented, traceable to the statement of
work/objective, and at an appropriate level of
detail to ensure that cost elements are neither
omitted nor double-counted.

Partially met. The entire MOX work breakdown
structure was taken from the 2013 Independent
Cost Estimate. It shows five levels of detail. This
structure is the contractor’s work breakdown
structure, which was decertified by DOE in
October 2016. The decertification report stated
that one deficiency of the contractor’s work
breakdown structure was that the contractor did
not implement a single product-oriented work
breakdown structure to provide direct
representation of the project work scope and
document the hierarchy and description of tasks
to be performed and their relationship to the
product deliverables.

The estimate documents all cost-influencing
ground rules and assumptions.

Fully met. The estimate was based on welldescribed ground rules and assumptions that
were identified in DOE’s revised cost estimate
report, as well as the 2013 Independent Cost
Estimate. The assumptions were developed by
cost estimators who consulted the technical
community.
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Best practice characteristic
and overall assessment
Well-documented:
Substantially met

Best practice

a

Detailed Assessment

The documentation captures the source data
Substantially met. DOE’s documentation
used, the reliability of the data, and how the data captures all data sources used for this update,
were normalized.
which are all primary sources. For example, in
most cases, the source data for the estimate are
the contractor’s performance data, the 2013
Independent Cost Estimate, and the contractor’s
estimate at completion. DOE normalized the
estimate at completion data used in the 2013
Independent Cost Estimate by adding escalation,
obsolescence, level of effort adjustments, and
construction adjustments to bring it up to date to
2016.
The documentation describes in sufficient detail Fully met. Each level 4 work breakdown structure
the calculations performed and the estimating
has a description of the methodology used to
methodology used to derive each element’s cost. estimate it. While the 2013 Independent Cost
Estimate was a better Class 2 estimate, DOE’s
2016 estimate was a Class 3 estimate with a
range of minus 10 percent to plus 10.
The documentation describes, step by step, how
the estimate was developed so that a cost
analyst unfamiliar with the program could
understand what was done and replicate it.

Substantially met. The documentation was
mathematically sensible and logical. Some but
not all of the supporting data was available in the
back up documentation provided by DOE. The
data was adequate for easily updating the
estimate to reflect actual costs or program
changes since it came from the contractor’s
actuals. However, some costs were added to the
historical data that were not based on actuals,
such as a factor for obsolescence that was not
based on any historical data.

The documentation discusses the technical
baseline description and the data in the baseline
is consistent with the estimate.

Fully met. The estimate was based on the same
program and technical description as the 2013
Independent Cost Estimate. Each work
breakdown structure element had a brief
technical description associated with it. The
technical descriptions in the estimate could be
found in the technical baseline document.

The documentation provides evidence that the
cost estimate was reviewed and accepted by
management.

Substantially met. DOE provided documentation
that would indicate that management understood
all the details of the cost estimate, including the
risks associated with the underlying data and
methods, before management approved it.
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Construction of the Mixed-Oxide (MOX) Fuel
Fabrication Facility

Best practice characteristic
and overall assessment
Accurate:
Substantially met

a

Best practice

Detailed Assessment

The cost estimate results are unbiased, not
overly conservative or optimistic, and based on
an assessment of most likely costs.

Partially met. The estimate included an additional
approximately $207 million in extra funding,
which might be needed to address known risks.
DOE calculated the confidence level at 95
percent. According to our Cost Estimating Guide,
while no specific confidence level is considered a
best practice, experts agree that project cost
estimates should be budgeted with at least 50
percent confidence level, but budgeting at a
higher level (of 70 to 80 percent) is now common
practice.

The estimate has been adjusted properly for
inflation.

Fully met. DOE properly adjusted the estimate
for inflation by using a 4 percent escalation rate.
This was the same escalation rate used in the
2013 Independent Cost Estimate and, according
to DOE’s report, was consistent with the
escalation rate used by NNSA for this type of
projects.

The estimate contains few, if any, minor
mistakes.

Fully met. We independently verified a selection
of the cost output and found no mathematical
errors. The estimating team was also charged
with maintaining a quality control plan, which
included doing quality checks and reviews
throughout the process as well as a technical
review of the estimate.

The cost estimate is regularly updated to reflect
significant changes in the program so that it
always reflects current status.

Partially met. The estimate was an update of the
2013 Independent Cost Estimate. In addition, the
contractor’s estimate at completion was updated
in 2016. However, this was not a full update, and
elements of the 2013 Independent Cost Estimate
were updated only by re-escalating and making
some adjustments.

Variances between planned and actual costs are Partially met. The contractor examined actual
documented, explained, and reviewed.
costs and variances. DOE used these variances
to determine the updated estimate. However,
DOE decertified the contractor’s earned value
management system in October 2016, because
DOE determined that the data in this system
were not reliable, timely, auditable, traceable, or
reconcilable.
The estimate is based on a historical record of
cost estimating and actual experiences from
other comparable programs.
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Partially met. The estimate was mostly based on
historical data that was applicable to the MOX
construction project. Some costs were added to
the historical data that were not based on actual
costs incurred, such as obsolescence. The data
was current and within 1 year old. The data
mostly came from the contractor’s earned value
management system, which DOE decertified in
October 2016.
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Appendix II: GAO Assessment of Department
of Energy’s (DOE) Revised Cost Estimate for
Construction of the Mixed-Oxide (MOX) Fuel
Fabrication Facility

Best practice characteristic
and overall assessment

Credible:
Substantially met

a

Best practice

Detailed Assessment

The estimating technique for each cost element
was used appropriately.

Fully met. The estimate was developed using
parametric cost estimating techniques, applying
statistical relationships between historical costs
and other program variables such as facility or
process, physical or performance characteristics,
contractor output measures, and manpower
loading. Each technique appears to be used
appropriately for the work breakdown structure
element being estimated.

The cost estimate includes a sensitivity analysis Fully met. DOE conducted statistical sensitivity
that identifies a range of possible costs based on analysis to understand the biggest cost drivers
varying major assumptions, parameters, and
within management reserve and contingency.
data inputs.
A risk and uncertainty analysis was conducted
that quantified the imperfectly understood risks
and identified the effects of changing key cost
driver assumptions and factors.

Substantially met. DOE conducted a quantitative
risk and uncertainty analysis using Monte Carlo
simulation to determine the confidence levels
and associated range of contingencies. DOE did
not independently identify the risks; the
contractor provided the list of risks.
Programmatic risks were considered to be
bounding assumptions and were not included.

Major cost elements were cross-checked to see
whether results were similar.

Partially met. We did not find evidence of cross
checking while reviewing the documentation for
both the 2016 estimate and 2013 Independent
Cost Estimate. DOE stated that the estimating
team performed cross checks by evaluating the
2013 Independent Cost Estimate against the
contractor’s actuals and analyzing the costs on a
monthly basis. This allowed DOE to determine
that the actuals were close to the 2013 estimate
and the contractor’s estimate to complete
needed adjustments.

An independent cost estimate was conducted by
a group outside the acquiring organization to
determine whether other estimating methods
produce similar results.

Partially met. DOE’s 2016 cost estimate was not
an independent cost estimate, but it was built on
the 2013 Independent Cost Estimate. As part of
the estimate development, DOE consulted
several other independent studies previously
conducted on the construction project, such as
the Red Team and the Aerospace Corporation
reports. DOE concluded that its estimate was in
line with these other reviews.

Source: GAO analysis of DOE’s revised cost estimate. | GAO-17-390
a

The ratings we used in this analysis are as follows: “Not met” means DOE provided no evidence that
satisfies the best practice. “Minimally met” means DOE provided evidence that satisfies a small
portion of the best practice. “Partially met” means DOE provided evidence that satisfies about half of
the best practice. “Substantially met” means DOE provided evidence that satisfies a large portion of
the best practice. “Fully met” means DOE provided complete evidence that satisfies the entire best
practice.
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Appendix III: National Nuclear Security
Administration’s (NNSA) Life-cycle Cost
Estimates for the Plutonium Disposition
Program Using the Mixed-Oxide (MOX)
Approach

Dollars in millions
April 2013 Plutonium Disposition
Program
Life-cycle Cost Estimate
Facility or
Program
Component

September 2016 Plutonium
Disposition Program
Life-cycle Cost Estimate

Type of Cost

Actual
a
Costs

Projected
b
Costs

Total

Actual
c
Costs

MOX Fuel
Fabrication
e
Facility

Construction

3,435.6

3,988.6

7,424.2

5,037.4

Operations
and
maintenance

2.7

8,256.1

8,258.8

3.0

Waste
Solidification
g
Building

Construction

265.1

132.7

397.9

392.0

Operations
and
maintenance

-

1,910.2

1,910.2

730.1

-

681.7

4,258.9

Pit Disassembly
and Conversion
h
Facility

Construction

MOX Irradiation,
Feedstock, and
i
Transportation

Operations
and
maintenance

Program
Operations
Management and and
j
Integration
maintenance
Total

Projected
d
Costs

Total

Differences
Between
Totals From
2013 and 2016

f

9,704.0

16,004.8

16,007.8

7,749.0

-

392.0

(5.9)

13.6

6,527.3

6,540.9

4,630.7

730.1

730.2

-

730.2

0.1

4,940.6

881.7

13,158.5

14,040.2

9,099.6

12,090.8 17,128.2

65.2

427.6

492.8

213.9

959.4

1,173.3

680.5

5,180.6

18.974.1

$24,154.7

7,271.8

48,740.8

56,012.6

31,858.0

Source: GAO analysis of NNSA estimates. | GAO-17-390

Notes: Dollar amounts may not add up to totals due to rounding.
a

Actual costs covered fiscal years 1999 through 2012. Data are based on actual costs incurred.

b

Projected costs covered fiscal years 2013 through 2036. Data are based on projected funding
required.

c

Actual costs covered fiscal years 1999 through 2016. Data are based on actual costs incurred.

d

Projected costs covered fiscal years 2017 through 2065. Data are based on projected funding
required.

e

The MOX Fuel Fabrication Facility will produce MOX fuel for nuclear reactors.

f

According to NNSA officials, this figure represents the Department of Energy’s updated $17.2 billion
cost estimate for the construction of the MOX Fuel Fabrication Facility using a $350 million per year
funding profile. NNSA’s documentation does not provide an explanation for this difference.

g

The Waste Solidification Building is designed to dispose of liquid waste from the MOX Fuel
Fabrication Facility.

h

The Pit Disassembly and Conversion Facility was a stand-alone facility for producing feedstock for
the MOX Fuel Fabrication Facility. NNSA canceled it in 2012 and is considering alternatives for pit
disassembly and conversion.
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i

MOX Irradiation, Feedstock, and Transportation is the program component that includes: (1)
production of plutonium feedstock for the MOX Fuel Fabrication Facility, (2) qualification of MOX fuel
for use in commercial nuclear reactors, and (3) procurement and maintenance of shipping containers
for plutonium feedstock and MOX fuel.

j

The Program Management and Integration is the program component, that includes overall
management and integration of the MOX Fuel Fabrication Facility and the Waste Solidification
Building projects, and integration of the projects with activities falling under the MOX Irradiation,
Feedstock, and Transportation component. The Program Management and Integration component
used to be called the Plutonium Disposition and Infrastructure Program.
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Appendix IV: Milestones for the Plutonium
Disposition Program Using the Dilute and
Dispose Approach

To assist with the developing of the life-cycle estimate for the Plutonium
Disposition Program using the dilute and dispose approach, the National
Nuclear Security Administration (NNSA) established a set of milestones
for completing the program. These milestones, according to an NNSA
official, will be used to determine the rates at which each element of the
program need to operate and the extent that the element would need to
be expanded to meet that rate. For example, NNSA will need to install
equipment for diluting the plutonium at a rate so that all 34 metric tons of
plutonium will be diluted by the end of the program in fiscal year 2047.
These milestones are outlined in Figure 4 below.
Figure 4: Milestones for the Plutonium Disposition Program Using the Dilute and Dispose Approach
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the Waste Isolation Pilot Plant

The closed panels vary in terms of the extent to which they were filled to
their maximum permitted volume of waste. One of the six panels
accommodated nearly 100 percent of its maximum permitted contacthandled waste, while others ranged from 58 percent to 91 percent full.
According to Department of Energy (DOE) officials, DOE was unable to
fill the panels with the permitted volume of waste as planned primarily
because it approved additional waste packaging called “overpacks,” in
which waste containers are encased to increase safety for workers
handling or transporting the waste and to comply with limits on how much
radioactive material can be transported. Encasing waste in overpacks
resulted in a less efficient use of the disposal space because some of
these packages could not be efficiently arranged next to one another, and
others could not be safely stacked on top of one another because of their
weight or size. Overpacks also include some empty space between
containers within the overpack, further reducing available space.
In addition, DOE has faced challenges accommodating the disposal of
remote-handled TRU waste. Because of the higher hazard, there are
greater restrictions on how remote-handled waste can be disposed of. To
date, remote-handled waste has been permitted for disposal primarily in
boreholes drilled into the walls in panels 4 through 8. According to DOE
officials, some of the boreholes in the walls of panels 4 through 6 were
blocked by overpacks of contact-handled waste containers already
disposed of in those panels before sufficient remote-handled waste
arrived at the site for disposal. Because of the inability to use the
boreholes as planned in panels 4 through 6, none of the borehole
disposal space in these panels was filled to more than 35 percent of its
permitted volume. See figure 5 for an illustration of how the typical
placement of waste in panels has resulted in DOE’s inability to use panel
space as planned.
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Figure 5: Example of Typical Overpack Emplacement Resulting in Panels Not Filled to Maximum Permitted Volume

Note: Area shown represents a portion of a panel and is not to scale
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