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1. INTRODUCTION

On February 14, 2014, therc was a releasc of radioactive material from a transuranic (TRU) wastc
container emplaced in Panel 7, Room 7, of the Department of Energy (DOE) Waste Isolation Pilot Plant
(WIPP) underground near Carlsbad, New Mexico. The relcase was detected by a continuous air monitor
located near the Panel and an alarm activated in the Central Monitoring Room on the WIPP surface,
which initiated a shift to filtration of the underground ventilation.

Because access to the underground was restricted following the radiological relecase and examination of
the arca and containers was not possible, the investigation was broken down into two phases. Phase 1
focused on the WIPP response to the alarm and associated radiological release to the atmosphere. On
April 24, 2014, the results were published in a final report, Phase 1, Radiological Release Event at the
Waste Isolation Pilot Plant. This Phase 1 report had no conclusions or judgmeunts of need (JONSs) related
to Los Alamos National Security, LLC (LANS).

On February 19, 2014, the Carlsbad Ficld Office (CBFO) requested that the Los Alamos National
Laboratory (LANL) Carlsbad Office (LANL-CO) develop a list of potential source containers for the
release. On February 20, 2014, the LANL-CO provided the list based on a comparison of isotopic ratios
calculated from the Waste Data System radionuclide data for each emplaced containcr in Room 7 of
Panel 7 and isotopic ratios calculated from data obtained from analysis of WIPP air filter samples. The
list included containcrs from an Idaho - Rocky Flats waste strcam and scveral drums containing nitrate
salts from LANL. Subsequently, on May 1, 2014, CBFO declared a Potential Inadequacy in the Safety
Analysis (PISA) regarding the potential for untreated nitrate salt waste being emplaced, which later
promptcd LANL to declare a PISA as well. On May 15, 2014, photographic evidence confirmed that a
LANL-LAMINO02-V.001 waste stream container (drum 68660) was in fact breached.

2. ACCIDENT INVESTIGATION

On May 19, 2014, the Deputy Assistant Secretary for Safety, Security, and Quality Programs, U.S.
Department of Encrgy, Office of Environmental Management, appointed a Phase 2 Accident
Investigation Board (AIB) to complcte the radiological relcase investigation and determine the causc of
the TRU waste container(s) failurc in accordance with DOE Order 225.1B, Accident Investigations. The
AIB completed the investigation and submitted the Phase 2 final report to the appointing official on
March 31, 2015. Based upon the evidence gathered and analyzed during the investigation, the ATB
concluded that thc rclease from the container(s) was preventable. If LANL had adequately developed and
implemented repackaging and trcatment procedures that incorporated suitable hazard controls and
included a rigorous review and approval process, the release would have been preventable.

The AIB concluded the following causes of the accident.

Direct Cause -- The immediate events or conditions that caused the accident.

The AIB identificd the direct causc of this accident to be an exothermic reaction of incompatible
materials in LANL waste drum 68660 that led to thermal runaway, which resulted in over-pressurization
of the drum, breach of the drum, and release of a portion of the drum’s contents (combustible gases,
wastc, and wheat-based absorbent) into the WIPP underground.

Root Cause -- Causal factors that, if corrected, would prevent recurrence of the same or similar
accidents.

Root causes can be local (specific to the one accident) and/or systemic (common to a broad class of
similar accidents). For this accident, thec AIB identified both local and systemic root causes.
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Local Root Cause -- A specific deficiency that, if corrected, would prevent recurrence of the same
accident.

The AIB identified the local root cause of the radioactive material release in the WIPP underground to be
the failure of LANL to understand and effectively implement the LANL Hazardous Waste Facility
Permit (HWFP) and Carlsbad Ficld Office directed controls. Specifically, LANL’s use of organic, wheat-
based absorbent instead of the directed inorganic absorbent—such as kitty litter/zeolite clay absorbent—
in the glovebox operations procedure for nitrate salts resulted in the generation, shipment, and
emplacement of a noncompliant, ignitable waste form.

Systemic Root Cause -- A deficiency in a management system that, if corrected, would prevent the
occurrence of a class of accidents (e.g., operational accidents caused by procedural deficiencies).
The AIB identified the systemic root cause as the Los Alamos Field Office (NA-LA) and National
Transuranic Program/CBFO failure to ensure that LANL had adequately devcloped and implemented
repackaging and treatment procedures that incorporated suitable hazard controls and included a rigorous
review and approval process. NA-LA and CBFO did not ensure the adequate flow-down of the Resource
Conservation and Recovery Act (RCRA) and other upper tier requirements, including the WIPP HWFP,
Attachment C, Waste Analysis Plan, WIPP Waste Acceptance Criteria (WAC), and the LANL HWFP
requirements into operating procedures at LANL.

Contributing Causes -- Events or conditions that collectively with other causes increased the
likelihood or severity of an accident but that individually did not cause the accident.
The AIB identified 12 contributing causes to the radiological release investigated in Phase 2:

1. Failure of LANL to implement cffective processes for procedure development, review, and
change control. Execution of the Waste Characterization, Reduction, and Repackaging Facility
(WCRREF) glovebox procedure resulted in a combination of incompatible matcerials and the
generation of an ignitable, noncompliant waste.

2. Failure of LANL to develop and implement adequate processes for hazard identification and
control. As a result, an incompatible absorbent was specified and used during nitrate-salt-bearing
waste processing.

3. Failurc of the LANL Contractor Assurance System (CAS) to identify weaknesses in the processes
for operating procedure development; hazard analysis and control; and review that resulted in an
inadequate glovebox opcration procedure for processing the nitrate-salt-bearing wastc.

4. Failure of the Central Characterization Program (CCP) to develop an Acceptable Knowledge
(AK) for the mixed inorganic nitrate salt waste stream (LA-MIN02-V.001) that adequately
captured all available information regarding wastc gencration and subscquent repackaging
activitics in order to prevent the generation, shipment, and emplacement of corrosive, ignitable,
or reactive waste. Spccifically, the AK Summary Report did not capture changes madc to the
WCRREF glovebox procedure. The addition of a secondary waste matcrial was not adequately
considered.

5. Failure of NA-LA and the National Transuranic Program/CBFO to ensure that the CCP and
LANL complied with RCRA requirements in the WIPP HWFP and the LANL HWEP, as well as
the WIPP WAC. Examplcs includc the unapproved treatment (ncutralization and absorption of
liquids) and the addition of incompatible materials. As a result, waste containing incompatible
materials was generated and sent to WIPP.

6. Failure of LANL, EnergySolutions, LLC (ES), and NA-LA to ensure that a strong safety culturc
existed within the Environmental and Waste Management Operations (EWMO) organization at
LANL. As a result, although therc was a questioning attitudc, there was a failurc to adequately
resolve employce concerns, which could have identified the generation of noncompliant waste
prior to shipment.
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7. Failure of the execution of the LANL Unreviewed Safety Question (USQ) process to identify the
lack of a hazard analysis of the proposcd changes to the WCRRF glovebox waste repackaging
procedure (i.c., consistent with Integrated Safety Management [ISM] core functions), and to
recognize that an incompatible reactive nitrate-salt-bearing waste would be created by using
“organic” absorbents. As a result, the Unreviewed Safety Question Determination (USQD) did
not ensure that nuclear safety basis documents, including the WCRRF and Arca G Basis for
Interim Operation (BIO), were updated to evaluate hazards associated with material
incompatibility in the nitrate-salt-bearing waste stream and to specify preventive or mitigative
controls.

8. Fuailure of NA-LA to establish and implement adequate line management oversight programs and
processes in accordance with DOE Order 226.1B, Implementation of Department of Energy
Oversight Policy. As a result, weaknesses in LANL/ES programs and waste operations
procedures were not identified and corrected which allowed an ignitable, noncompliant nitratc-
salt-bearing waste to be gencrated, shipped, and emplaced at WIPP.

9. Failure of DOE Headquarters to perform adequate or effective line management oversight
required by DOE Order 435.1, Radioactive Waste Management, dated July 9, 1999. As a result,
waste containing incompatible materials was generated and sent to WIPP.

10. Failure of Nuclear Waste Partnership LLC (NWP) to ensure that the WIPP Fire Hazard Analysis
(FHA) recognized the potential for a firc starting within the waste array as well as the potential
for propagation within the array. As a result, fire protection controls focused on prevention of
propagation 1o the array from external sources (e.g., vehicles) and did not consider the magnitude
of the combustible material hazard.

11. Failurc of LANL/ES to adcquately train and qualify ES operators and supervisors in the
identification and control of incompatible materials during waste processing. As a result,
personnel did not question the instruction to add organic absorbent and other secondary waste
items to the nitrate-salt-bearing waste.

12. Failure of ES operators and LANL/ES supervisors to cffectively execute the stop work process
when unexpected conditions, including foaming reactions and smoke during waste processing,
were encountered at WCRRF. This resulted in waste containing incompatible materials being
generated and sent to WIPP.

3. CORRECTIVE ACTION PLAN DEVELOPMENT

LANL reviewed the conclusions and JONs from the ATB Report and developed actions to address cach
of the JONs and supporting conclusions identified in the report pertaining to LANL (a total of 17 JONs).
The JON action plans and tables in Section 6 of this corrective action plan (CAP) present the JON,
approach, actions, and planned due dates to respond to each JON. Due datcs correspond to dates on
which actions by LANL will be completed and objective evidence of the deliverables placed into the
LANL Performance Feedback and Improvement Tracking System (PFITS) for revicw and validation by
the LANL Institutional Managemcnt Review Board (IMRB) that LANL’s actions are complcte. The
resumption of some activities will require readiness reviews or other independent verification before
authorization to resume operations, and the rcadiness activitics will be performed but are not included in
the completion dates for spccific actions in the CAP. Initiation of unremediated nitrate salt (UNS) and
remediated nitrate salt (RNS) trcatment will require a federal readiness review and DOE approval.

A number of the corrective actions include training of workers, and the Responsible Line Manager for
these actions must determine if training is requircd for specific workers. For Institutional Policy
Procedures, such as P409, Waste Management, the effective date shown on the procedure issued by the
LANL Policy Office is the implemented date. For other procedures, LANL follows a document control
process that includes a training needs assessment before the procedure is implemented. In accordance
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with LANL’s work planning and authorization requirements, workers who have not completed the
required training will not be authorized by their Responsible Line Manager to perform work that requires
the training. Training to procedures is an integral part of procedure implementation, and actions to
perform training to all new or revised procedures are not called out as specific actions in the CAP. For
purposes of this CAP, a procedure will be considered implemented when 80% of the workers who
require training on the procedure have completed the training. Only workers who have completed
required training will be authorized to perform work.

LANL has conducted extensive evaluations of enduring and legacy waste management and conduct of
operations that go beyond the areas identified by the AIB. Corrective actions are being developed and
implemented to address the findings of an Administrative Compliance Order from the New Mexico
Environment Department. LANL is also conducting extent-of-condition reviews to look more broadly at
problems identified by the AIB. Those actions complement and expand on corrective actions described
below that specifically address the ATB JONs.

4. CORRECTIVE ACTION PLAN MANAGEMENT

LANL plans to conduct monthly status revicws of all actions in the CAP with the NA-LA and EM-LA
field offices. During implementation of thc CAP, it may be necessary to revise specific actions in order
to optimize the effectiveness of associated programs. Proposed changes to the specificd actions in this
plan, including duc dates, will be identified and addressed proactively with field office personnel.
Changes to the CAP will be approved as required by NA-LA and EM-LA. Other corrective action
progress mcetings will be conducted at the request of ficld office personnel.

5. CORRECTIVE ACTIONS VERIFICATION

The Action Owners for the LANL corrective actions consist of the Quality and Performance Assurance
(QPA), Associate Director for Environmental Programs (ADEP), Associate Director for Environment,
Safety, and Health (ADESH), Associate Director for Nuclear and High Hazard Operations (ADNHHO),
and the Deputy Laboratory Director (DEP DIR). LANL Action Owners will ensure that actions arc
completed in a timely manner and that objective evidence of completions is provided to the LANL
IMRB for review of the objective evidence and validation of completion of the issues in the PFITS
system. Effectivencss evaluations will be incorporated into the CAS Project Plan that will be developed
under Action 25-2, below.

6. JON ACTION PLANS

The following subsections include the 17 JONs pertaining to LANL. Each subsection includes the AIB
report conclusion and JON descriptions, and LANL’s approach for addressing the JON. Actions,
deliverables, action owners, and planned due dates are listed in table format. There is also discussion of
how actions to address the JONSs are interrelated. The JONs are grouped by types of corrective actions as
shown in Figure 1, below, and are presented in this section in the order shown in the figure.
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JON 14: Process Engineering / Change Control
JON 32: Procedure Development
JON 39: Safety Culture

Addressing

Systemic Issues

Improving JON 9,10: RCRA Requirements
Requirements JON 13,18: RNS Tech Basis
Definition JON 18, 20, 21: Safety Basis

Implementing JON 15,16,17: WCRRF GB Procedure
Improvements JON 38: Training and Qualification

Ensuring JON 22, 23: USQ
Compliance JON 25: CAS/QA

Figure 1. Types of Corrective Actions
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