





This page intentionally left blank.



Table of Contents

Acronyms 5
1.0 Introduction 6
2.0 Accident Investigation 6
3.0 Corrective Action Plan Development 7
4.0 Corrective Action Plan Management 7
5.0 Corrective Actions Verification and Effectiveness Review 8
6.0 JON Action Plans 8
Judgment of Need (JON 1) c..cuecresressnsarerssrsassasorsnsasnsintsisssiiassiansssomsss minivnsvissisesiic missasniss 9
Judgment of Need (JON 2).cuissussvssssissosiviosiivassivsiussonsersssssssssssssisiasiasesnssassssseesaorton 11
Judgment of Need (JON 3) ......cocecuesenercnssnsisiossusmsnasossississssionesionssionosismsnsvssmnssssssassonssoisds 13
Judgment 0f Need (JON 4) ....cvivieiririeieirieseeeieesesieiesseenss e se s ssesnasesssesmenesssnnseeasnsessnsenns 14
JudementiofINeed (T ON S ) IR R R e R L e 15
Judgment of Need (JON 6) ..........c..cooceeennceo simmsisissmesoinssonsomssasisssisonesssninssessosssssessesssnsis 16
Judgment of Need (JON 7) ....cccvuresensssnssscersmsisisisisasissssinsisnsissassaninssinsistisassiasissiisnassstassns 17
Judgment of Need (JON 8) ucisiuiccsusssisncionsisnesssiisssssss sioeiisnsasecessoronsoniissisviasinesasiassissassossss 18
Judgment of Need (JON 9) 55 asccizesssisusmiagscsagisisionyiesssssmpiseamsssnossasssdnsssimssmasevnsrisssiisssvns 19
Judgment of Need (JON 10) ..c..coveeiiiiininisiiiiminsinssmsassssessnssssnsssssessssssssssssssasmsasasssssens 20
JudgmentiofiNeed(JONI e T e T R e T T T 21
Judgment of Need (JON 12) ccucuscsssmssmmisssernsisirsssmessionsuisssssamionssrmasrisssss G ansosssssraons 22
Judgment of Need (JON 13).......cuvnnissiaismisssmiasssmsmnsiviimsmisisiiiiassiise 23
Judgment of Need (JON 14) .....ccoceeeracsencraenennnididicatsiansssuinsssiossosion s asissisessssssaieissoioenn 26
Judgment of Need (JON 15) nissnummmmsmmmeiisisaimisias s s e i s s s 29
Judgmentiof N eed ON L 6 ) e e s e R e R e s e 30
Judgment of Need (JON 18) ........c.oeoeereeccceonscssmsemmesnsnssassssanssasasssasansasssssainsssersasnsasnsasansrons 31
Judgment of Need (JON 19) .......cccevecensiissincsissisissassiosasmmsssisasssmminssnsesasinsnmssnasssmsasasossinns 33
Judgment of Need (JON 20) wsudinssinscsssusssssssssssisinisasiniassvissssssnis srsussriasiaunississesassssasosssans 34
Judgment of Need (JON 21) iuiiesiscsssissimmiesseigmmaiss o s aomeisssiss i mo s asiovesons 36
Judgment 0f Need (JON 22) ...ccuruermresiirnesimsesmmesmisissesassisssssssssssessssessssssssssssssssnsssasssasssssenss 38
Judgment of Need (JON 23) uvusoxusmommsensnnsmemasssenosnconmnpammairssxmsensissnsssonausnsiassnmss sausspusssnxpsns 39
Judgment of Need (JON 33) icuuuimsismsasnssiemmonsisisscaisasinsnmossimivsmmamaisassasssonsssssassposissuores 41

Page 3 of 44



Judgment of Need (JON 34)
Judgment of Need (JON 35)

..............................................................................................

..............................................................................................

Page 4 of 44



AlB
BNA
CAP
CAS
CBFO
CC
CFR
CONOPS
CMR
DC
DNFSB
DOE
DOEO
DSA
EAL
EOC
EPHA
ERO
FHA
FLIRT
FP
ICS
JON
LTA
M&O
MRT
MSHA
NWP
PM
PPE
RC
RCRA
SCSR
SME
SSC
TBD
TRU
TSR
u/G
usQ
WIPP

ACRONYMS

Accident Investigation Board
Baseline Needs Assessment
Corrective Action Plan

Contractor Assurance System

U.S. Department of Energy Carlsbad Field Office
Contributing Cause

Code of Federal Regulations

Conduct of Operations

Central Monitoring Room

Direct Cause

Defense Nuclear Facility Safety Board
U.S. Department of Energy

U.S. Department of Energy Order
Documented Safety Analysis
Emergency Action Level

Emergency Operations Center
Emergency Planning Hazards Assessment
Emergency Response Organization
Fire Hazard Analysis

First Line Initial Response Team

Fire Protection

Incident Command System

Judgment of Need

Less than Adequate

Management and Operating

Mine Rescue Team

Mine Safety and Health Administration
Nuclear Waste Partnership LLC
Preventive Maintenance

Personal Protective Equipment

Root Cause

Resource Conservation and Recovery Act
Self-Contained Self Rescuer

Subject Matter Expert

Structure, System, and Component
To Be Determined

Transuranic

Technical Safety Requirements
Underground

Unreviewed Safety Question

Waste Isolation Pilot Plant

Page 5 of 44



1.0

2.0

INTRODUCTION

On Wednesday February 5, 2014 at approximately 10:45 Mountain Standard Time an
underground mine fire involving an EIMCO Haul Truck 74-U-006B (salt haul truck) occurred at
the Department of Energy (DOE) Waste Isolation Pilot Plant (WIPP) near Carlsbad, New Mexico.

ACCIDENT INVESTIGATION

On February 7, 2014 the Deputy Assistant Secretary for Safety, Security, and Quality Programs,
U.S. Department of Energy, Office of Environmental Management formally appointed an
Accident Investigation Board (AIB) to investigate the accident based on the accident meeting
Accident Investigation Criteria 2.d.1 of DOE O 225.1B, Accident Investigations, Appendix A.

The AIB began the investigation on February 10, 2014, completed the investigation on March 8,
2014, and submitted its findings to the Deputy Assistant Secretary for Safety, Security, and
Quality Programs, Office of Environmental Management on March 11, 2014. On March 14, 2014
the AIB’s Accident Investigation Report (Report) was formally transmitted to Nuclear Waste
Partnership LLC (NWP).

The AIB concluded the following causes of the accident.
Direct Cause (DC) - the immediate events or conditions that caused the accident.

The AIB identified the direct cause of this accident to be contact between flammable fluids
(either hydraulic fluid or diesel fuel) and hot surfaces (most likely the catalytic converter) on the
salt haul truck, which resulted in a fire that consumed the engine compartment and two front
tires. '

Root Cause (RC) — causal factors that, if corrected, would prevent recurrence of the same or
similar accidents.

The AIB identified the root cause of this accident to be the failure of NWP LLC and the previous
management and operations (M&Q) contractor to adequately recognize and mitigate the hazard
regarding a fire in the underground. This includes recognition and removal of the buildup of
combustibles through inspections and periodic preventive maintenance (e.g., cleaning), and the
decision to deactivate the automatic onboard fire suppression system.

Contributing Causes (CC) — events or conditions that collectively with other causes increased the
likelihood or severity of an accident but that individually did not cause the accident. For the
purposes of this investigation, contributing causes include those related to the cause of the fire,
as well as those related to the subsequent response.

The AIB identified ten contributing causes to this accident or the resultant response:

1. The preventive and corrective maintenance program did not prevent or correct the buildup
of combustible fluids on the salt haul 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 (LTA) 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
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4.0

10.

not provide a comprehensive analysis that addresses all credible underground fire scenarios
including a fire located near the Air Intake Shaft.

The training and qualification of the operator was inadequate to ensure proper response to
a vehicle fire. He did not initially notify the Central Monitoring Room (CMR) that there was
a fire or describe the fire's location.

The CMR Operations response to the fire, including evaluation and protective actions, was
LTA.

Elements of the emergency/preparedness and response program were ineffective.

A nuclear versus mine culture exists, where there are significant differences in the
maintenance of waste-handling versus non-waste-handling equipment.

The NWP Contractor Assurance System (CAS) was ineffective at identifying the conditions
and maintenance program inadequacies associated with the root cause of this event.

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.

Repeat deficiencies were identified in previous 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.

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 Nuclear
Facility.

CORRECTIVE ACTION PLAN DEVELOPMENT

NWP reviewed the Conclusions and Judgments of Need (JONs) from the AIB Report and
developed actions to address each of the 25 JONs and supporting conclusions identified in the
report pertaining to NWP. The JON tables in Section 6 of this plan describe the approach,
actions and planned due dates to respond to each JON.

CORRECTIVE ACTION PLAN MANAGEMENT

During implementation of the Corrective Action Plan, it may be necessary to revise specific
actions in order to optimize the effectiveness of associated programs. Proposed changes to the
specified actions in this plan, including due dates, will be identified and addressed proactively
with the CBFO Corrective Actions Manager. Changes to the Corrective Action Plan require CBFO
approval. Corrective action progress meetings will be conducted at the request of the CBFO
Corrective Actions Manager.
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6.0

CORRECTIVE ACTIONS VERIFICATION AND EFFECTIVENESS REVIEW

NWP Functional Managers will ensure that actions are completed in a timely manner and that
objective evidence of completion is provided to NWP Contractor Assurance. Contractor
Assurance will then verify completion of the actions and that the objective evidence is adequate
to demonstrate completion. Six to twelve months after completion of the actions, NWP will
evaluate whether the actions have been effectively implemented and have addressed the
Judgments of Need.

JON ACTION PLANS

The following subsections include the 25 JONs pertaining to NWP. Each subsection includes the
AIB Report JON description and NWP’s approach for addressing the JON. Actions, deliverables,
action owners, and planned due dates are listed in table format.

Page 8 of 44


















































































































This page intentionally left blank.



Table of Contents

Acronyms 5
1.0 Introduction 6
2.0 Accident Investigation 6
3.0 Corrective Action Plan Development 7
4.0 Corrective Action Plan Management 8
5.0 Corrective Actions Verification and Effectiveness Review 8
6.0 JON Action Plans 8
Judgment Of Need (JON 1) ..ot e e sin s sasssasan s e es e s e sessesseenesesanie 9
Judgment 0Of Need (JON 3) .uiiiiiiiirnrneeiseriessiessssesessesassssessanssesiessssasssssseessessssassnssssessness 10
Judgment of Need (JON 4) ...............cmmmnmmssesasssssssessssssnmmsnsasossssossisnassosssassssssnsassasensonssnes 12
Judgment of Need (JON 5) ..........ccisissniamsinsassssvvaisssanssavsiasssssois snassss eisassmiansouessiiasvass 13
Judgment of Need (JON 6)suivaicsinssaivasicussvovisrssiisssisssisrsinssvvieisnssivasasessaivisisasansiai s snsasits 14
Judgment Of Need (JON 7) .....cccreivinrecserscsnsisisissionssasnssissonavasisninaissisisiishos asesasssasssnsssnsssns 15
Judgment of Need (JON 8) ..ot cirisinss s s s sssss s s e ses s sssnss s asasanessenns 16
Judgment Of Need (JON D) ...ccuuiimrrmiirienseeesasssessissasssssessasssssssssssesssiasssnsssssssssssnssssnes 17
Judgment 0f Need (JON 14) ....covcvierrurrinenrasiessnsssissessnssssssssnissessssesssessansansesessassersesseses 18
Judgment of Need (JON 16) ....civananaimimsmsnsssmismisiimmicsitmsiimmissssissinas 19
Judgment of Need (JON 17) uicivsisisuscinecrnissnissanioasintienionssssoaasssssssesssiisdsrsssassnsssorscovasaieiss 20
Judgment of Need (JON 18) ......casmsnicsmcsmmasisssimsammsiimassisvsiayaoimassiisoissdsesves 21
Judgment of Need (JON 19) .....oiiiiimiiciininsnismasnsacsnssssssssssssesecneeeesecenesseseessesesssens 22
Judgment of Need (JON 21) .....cmmmmeummnis s smmpos amssamprmmmsanmmismassssersssnsrassosassas 23
Judgment 0f NEed (JON 22) ...oooiiiieiiiririrtecieeestee e seteessassssssaesssesessse s e ssessessssasssesssnnsns 24
Judgment of Need (JON 24) ......ccinsiniancaiosisssissiiiisessisssisisiinssasssesssresssns sossessaness 25
Judgment of Need (JON 27) ......cuvisinsiisiiooisideiaicesscosisrssidesipissssoi ansansanssssssssasssassasssssos 27
Judgment Of Ne€d (JON 29) ...cociiiieirieieiaeiienreceesreesesaessnssassessssssaeseeraessessssssesnsessssessssaes 29
Judgment 0f Need (JON 30) ..oourivuiuriminiamiimireriesssssssssesssssssesarsssasseesssesssssessasesssnesness 30
Judgment of Need (JON 33) ........ccoccionisaiossmmsnsiasossiossicnsepassrosssesssmsnsors sssnasorsisoseisus isionss 31
Judgment of Need (JON 34) .......ceen e mmmmaimimmsssmimsssssmsssisssisssmmssis s s 32
Judgment of Need (JON 35) ..............cuiaussussoiussiasssntsoons s snsossomis muprisassisnsseronassians 33
Judgment of Need (JON 37) cascimmosrmimsnasmmssmssenimis i o p s 34
Judgment Of Need (JON 38) ....oouerreieieee et eeee et ee e e ceeeeae e eneeee e e smaeeeanaes 35

Page 3 of 36



Judgment of Need (JON 39)

..............................................................................................

Page 4 of 36



CAS
CBFO
CC
CFR
CON
CONOPS
CMR
DC
DNFSB
DOE
DSA
EAL
EOC
ERO
ESS
FHA
FP
INPO
JON
LTA
M&O0
NWP
PISA
RadCon
RC
RCRA
SSC
TRU
TSR
U/G
usQ
WIPP

ACRONYMS

Accident Investigation Board
Continuous Air Monitor

Corrective Action Plan

Contractor Assurance System

U.S. Department of Energy Carlsbad Field Office
Contributing Cause

Code of Federal Regulations
Conclusion

Conduct of Operations

Central Monitoring Room

Direct Cause

Defense Nuclear Facility Safety Board
U.S. Department of Energy
Documented Safety Analysis
Emergency Action Levels

Emergency Operations Center
Emergency Response Organization
Evaluation of the Safety Situation
Fire Hazard Analysis

Fire Protection

Institute of Nuclear Power Operations
Judgment of Need

Less than Adequate

Management and Operating

Nuclear Waste Partnership LLC
Potential Inadequate Safety Analysis
Radiological Control

Root Cause

Resource Conservation and Recovery Act
Structure, System, and Component
Transuranic

Technical Safety Requirements
Underground

Unreviewed Safety Question

Waste Isolation Pilot Plant

Page 5 of 36



1.0

2.0

INTRODUCTION

On Friday, February 14, 2014 there was an incident in the underground (U/G) repository at
WIPP, which resulted in the release of americium and plutonium from one or more transuranic
(TRU) waste containers into the U/G mine and the environment.

ACCIDENT INVESTIGATION

On February 27, 2014, the Deputy Assistant Secretary for Safety, Security, and Quality
Programs, U.S. Department of Energy, Office of Environmental Management, formally
appointed a second Accident Investigation Board (the Board) to investigate the radiological
release in accordance with DOE O 225.1B, Accident Investigations.

The Board began the investigation on March 3, 2014, completed Phase 1 of the
investigation on March 28, 2014, and submitted the report to the Acting Deputy Assistant
Secretary for Safety, Security, and Quality Programs, U.S. Department of Energy, Office of
Environmental Management on April 1, 2014. The Phase 1 report covers the Board's
conclusions for the release of TRU from the U/G to the environment. Based upon the
conclusions of this accident investigation, the Board concluded that the above ground
release identified in Phase 1 of the investigation was preventable. On April 24, 2014 the
Board’s Accident Investigation Report (Report) was published and made available to
Nuclear Waste Partnership LLC (NWP).

The Board concluded the following causes of the accident.
Direct Cause (DC) — the immediate events or conditions that caused the accident.

The Board identified the direct cause of this accident to be the breach of at least one TRU
waste container in the U/G which resulted in airborne radioactivity escaping to the
environment downstream of the HEPA filters. Due to restrictions on access to the U/G
following the event, the exact mechanism of container failure, e.g., back or rib fall,
puncture by a failed roof bolt, off-gassing, etc., is unknown at this time and must be
determined once access to the U/G is restored.

Root Cause (RC) — causal factors that, if corrected, would prevent recurrence of the same or
similar accidents.

The Board identified the root cause of Phase 1 of the investigation of the release of
radioactive material from U/G to the environment to be NWP's and CBFO’s management
failure to fully understand, characterize, and control the radiological hazard. The
cumulative effect of inadequacies in ventilation system design and operability compounded
by degradation of key safety management programs and safety culture resulted in the
release of radioactive material from the U/G to the environment, and the
delayed/ineffective recognition and response to the release.

Contributing Causes (CC) — events or conditions that collectively with other causes
increased the likelihood or severity of an accident but that individually did not cause the
accident. For the purposes of this investigation, contributing causes include those related
to the cause of the release, as well as those related to the subsequent response.

The Board identified nine contributing causes to the radiological release to the
environment investigated in Phase 1, or resultant response:
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1. Implementation of the NWP Conduct of Operations Program is not fully compliant with
DOE O 422.1, Conduct of Operations, and impacted the identification of abnormal
conditions and timely response.

2. NWP does not have an effective Radiation Protection Program in accordance with 10
Code of Federal Regulations (CFR) 835, Occupational Radiation Protection, including,
but not limited to radiological control technician training, qualification, and
requalification, equipment and instrumentation, and audits.

3. NWP does not have an effective maintenance program. The condition of critical
equipment and components, including continuous air monitors, ventilation dampers,
fans, sensors, and the primary system status display were degraded to the point where
the cumulative impact on overall operational readiness and safety was not recognized
or understood.

4. NWP does not have an effective Nuclear Safety Program in accordance with 10 CFR 830
Subpart B, Safety Basis Requirements. There has been a reduction in the conservatism
in the Documented Safety Analysis (DSA) hazard/accident analysis and corresponding
Technical Safety Requirement (TSR) controls over time. In addition, the DSA and TSRs
contain errors, there is a lack of DSA linkage to supporting hazard analysis information,
and there is confusion over the back fall accident description in a closed versus open
panel.

5. NWP implementation of DOE O 151.1C, Comprehensive Emergency Management
System, was ineffective. Personnel did not adequately recognize, categorize, or classify
the emergency and did not implement adequate protective actions in a timely manner.

6. The current site safety culture does not fully embrace and implement the principles of
DOE Guide (G) 450.4-1C, Integrated Safety Management Guide. There is a lack of a
questioning attitude, reluctance to bring up and document issues, and an acceptance
and normalization of degraded equipment and conditions.

7. Execution of the NWP Contractor Assurance System (CAS) in accordance with DOE O
226.1B, Implementation of Department of Energy Oversight Policy, was ineffective.
Execution of the CAS did not identify precursors to this event or the unacceptable
conditions and behaviors documented in this Phase 1 report.

CORRECTIVE ACTION PLAN DEVELOPMENT

NWP reviewed the Conclusions and Judgments of Need (JONs) from the AIB Report and
developed actions to address each of the 25 JONs and supporting conclusions identified in the
report pertaining to NWP. The JON tables in Section 6 this plan describe the approach, actions,
and planned due dates to respond to each JON.
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6.0

CORRECTIVE ACTION PLAN MANAGEMENT

During implementation of the Corrective Action Plan, it may be necessary to revise specific
actions in order to optimize the effectiveness of associated programs. Proposed changes to the
specified actions in this plan, including due dates, will be identified and addressed proactively
with the CBFO Corrective Actions Manager. Changes to the Corrective Action Plan require CBFO
approval. Corrective action progress meetings will be conducted at the request of the CBFO
Corrective Actions Manager.

CORRECTIVE ACTIONS VERIFICATION AND EFFECTIVENESS REVIEW

NWP Functional Managers will ensure that actions are completed in a timely manner and that
objective evidence of completions is provided to NWP Contractor Assurance. Contractor
Assurance will then verify completion of the actions and that the objective evidence is adequate
to demonstrate completion. Six to twelve months after completion of the actions, NWP will
evaluate whether the actions have been effectively implemented and have addressed the
Judgments of Need.

JON ACTION PLANS

The following subsections include the 25 JONs pertaining to NWP. Each subsection includes the
AlB Report JON description and NWP’s approach for addressing the JON. Actions, deliverables,
action owners, and planned due dates are listed in table format.
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