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Executive Summary 

On Wednesday, February 5, 2014, at approximately 1045 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.  There were 86 workers in the mine (underground) when the fire occurred.  All workers 
were safely evacuated.  Six workers were transported to the Carlsbad Medical Center (CMC) for 
treatment for smoke inhalation and an additional seven workers were treated on-site. 

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

The Board began the investigation on February 10, 2014, completed the investigation on March 
8, 2014, and submitted findings to the Deputy Assistant Secretary for Safety, Security, and 
Quality Programs Environmental Management on March 11, 2014.   

The Board concluded that this accident was preventable. 

Accident Description 

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 which contributed significantly to the amount of smoke and soot in the underground. 

The Operator had just unloaded salt from the truck at approximately 1045 Mountain Standard 
Time (MST) when he noticed an orange glow and then flames between the engine and the dump 
sections of the truck (see Figure ES-1).  The Operator attempted to extinguish the fire with a 
portable fire extinguisher stored on the truck and then by activating the salt haul truck’s fire 
suppression system.  Both attempts to extinguish the fire were unsuccessful.  The Operator then 
used a mine phone to notified Maintenance of the fire, and his Supervisor overheard the 
conversation over a nearby mine phone, which can also be heard throughout the underground.  
Two nearby workers heard the discussion on the mine phone and, based on the urgency of the 
Operator’s voice, went to the scene to see if they could assist.  They began pushing a nearby 300-
pound fire extinguisher to the fire when their carbon monoxide monitor alarmed and the smoke 
worsened.  One of the workers called the Central Monitoring Room (CMR) to report the fire and 
smoke, and recommended evacuation of the underground. 
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Figure ES-1: EIMCO Haul Truck 74-U-006B after Fire 

At 1051, the Central Monitoring Room Operator (CMRO) sounded the evacuation “yelp” alarm 
for approximately two seconds and then made a public address system (PA) announcement that 
there was a fire in the underground and for all personnel to evacuate via the area egress stations.  
A subsequent announcement directed the workers to the waste hoist.  As reported by some 
workers, this instruction was not heard throughout the underground.  Some workers learned of 
the fire and need to evacuate through the “chatter” (discussions) on the mine phone, through co-
workers, or through their supervisors. 

At 1058, the Facility Shift Manager (FSM) directed the CMRO 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.  The first group of workers arrived at the waste hoist 
and the first of three trips to evacuate the workers from the mine via the Waste Hoist (mantrips) 
to the surface was completed.  The CMR activated the Emergency Operations Center (EOC) at 
1103 and the Joint Information Center (JIC) was activated at 1125. 

Other workers continued to make their way on foot or on electric carts from various locations 
throughout the underground to the waste hoist.  At this point, there was smoke in most areas of 
the underground and smoke could be seen on the surface exiting the Salt Handling Shaft.  
Workers had difficulty reaching the waste hoist due to poor visibility from their primary 
evacuation routes and obscured evacuation route reflectors; this was compounded by a delay in 
activating the evacuation strobe lights.  Some workers also had difficulty opening and/or donning 
their self-rescuers or self-contained self-rescuers (SCSRs).  The second mantrip of underground 
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personnel was completed at 1120 and the third and final mantrip was completed at 1134.  Full 
accountability of all underground workers was achieved at 1135. 

All surface waste-handling activities were suspended and the Mine Rescue Team (MRT) was 
activated at 1120. 

Once on the surface, workers were evaluated by Emergency Service Technicians (ESTs) and six 
personnel were transported to the CMC for treatment of smoke inhalation.  At 1420, all 
personnel were released from the CMC. 

The MRT performed carbon monoxide gas checks and entered the underground via the Air 
Intake Shaft at 1746.  They proceeded to the reported fire location via the Air Intake Shaft and 
arrived at the salt haul truck at 1825.  No fire was observed.  Oxygen levels were at 21 percent 
and methane and carbon monoxide were at 0 percent.  The MRT noted that the air was clear but 
that there were embers at the location of the right front tire.  They expended their fire 
extinguishers on these embers and proceeded to the surface at 1915. 

At 2202, a second MRT entered the underground via the salt hoist, took additional air quality 
readings, and drove the underground rescue vehicle to the scene of the fire.  They applied all the 
extinguishing foam from the rescue vehicle and the fire appeared to be fully extinguished.  They 
then unchained a number of bulkhead doors which had been chained open prior to the incident.  
On Thursday, February 6, 2014, at 0025, the MRT exited the underground via the salt hoist. 

At 0105 on February 6, 2014, the event was terminated and the EOC and JIC were deactivated. 

Direct, Root, and Contributing Causes 

Direct Cause (DC) – the immediate events or conditions that caused the accident. 

The Board 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 Board identified the root cause of this accident to be the failure of Nuclear Waste 
Partnership LLC (NWP) and the previous management and operations (M&O) 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 
preventative 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. 
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The Board identified ten contributing causes to this accident or resultant 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.  

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. 
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Table ES-1:  Conclusions and Judgments of Need  

Conclusion (CON) Judgments of Need (JON) 

CON 1:  The FSM and Central Monitoring 
Room Operator (CMRO) did not fully follow 
the procedures for response to a fire in the 
underground (U/G).  This can be attributed to 
the complexity of the alarm and 
communication system, lack of effective 
drills and training, and additional burdens 
placed on the FSM due to the lack of a 
structured Incident Command System (ICS). 

JON 1:  NWP needs to evaluate and correct 
deficiencies regarding the controls for 
communicating emergencies to the underground, 
including the configuration and adequacy of 
equipment (alarms, strobes, and public address). 

JON 2:  NWP needs to evaluate the procedures 
and capabilities of the FSM and CMRO in 
managing a broad range of emergency response 
events through a comprehensive drill and 
requalification program. 

CON 2:  NWP management allows expert-
based, rather than a process/systems-based 
approach to decision making, e.g., shift to 
filtration during a fire, sheltering decisions, 
etc. 

JON 3:  NWP needs to evaluate and apply a 
process/systems-based approach for decision 
making relative to credible emergencies in the 
U/G, including formalizing response actions, e.g., 
decision to change to filtration mode during an 
ongoing evacuation. 

CON 3:  The emergency management 
program was not structured such that 
personnel were driven to adequately size up, 
properly categorize, and classify emergency 
events. 

The WIPP (NWP and CBFO) emergency 
management program is not fully compliant 
with DOE O 151.1C, Comprehensive 
Emergency Management System, e.g., 
activation of the EOC, classification and 
categorization, emergency action levels, 
implementation of the ICS, training, triennial 
exercise, etc.  Weaknesses in classification, 
categorization, and emergency action levels 
(EALs) were previously identified by 
external reviews and uncorrected. 

JON 4:  NWP and CBFO need to evaluate their 
corrective action plans for findings and 
opportunities for improvement identified in 
previous external reviews, and take action to bring 
their emergency management program into 
compliance with requirements.   

JON 5:  NWP and CBFO need to correct their 
activation, notification, classification, and 
categorization protocols to be in full compliance 
with DOE O 151.1C and then provide training for 
all applicable personnel. 

JON 6:  NWP and CBFO need to improve the 
content of site-specific EALs to expand on the 
information provided in the standard EALs 
contained in DOE O 151.1C. 

JON 7:  NWP and CBFO need to develop and 
implement an Incident Command System (ICS) 
for the EOC/CMR that is compliant with DOE O 
151.1C and is capable of assuming command and 
control for all anticipated emergencies. 

https://www.directives.doe.gov/directives/0151.1-BOrder-c
https://www.directives.doe.gov/directives/0151.1-BOrder-c
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Conclusion (CON) Judgments of Need (JON) 

CON 4: Actions to be taken by the Operator 
in the event of a U/G vehicle fire were not 
clear.   

There were inconsistencies between 
procedures and training for fire response that 
led to an ineffective response to the salt haul 
truck fire. 

JON 8:  NWP needs to review procedures and 
ensure consistent actions are taken in response to a 
fire in the U/G. 

JON 9:  NWP, CBFO and DOE need to clearly 
define expectations for responding to fires in the 
U/G, including incipient and beyond incipient 
stage fires. 

CON 5:  NWP and CBFO failed to ensure 
that training and drills effectively exercised 
all elements of emergency response to 
include practical demonstration of 
competence, e.g., donning of self-rescuers 
and SCSRs, U/G personnel response to a fire, 
use of portable fire extinguishers, EOC roles, 
classification and categorization, 
notifications and reporting, and allowance of 
unescorted access for over 500 personnel, 
etc. 

JON 10:  NWP and CBFO need to develop and 
implement a training program that includes hands-
on training in the use of personal safety 
equipment, e.g., self-rescuers, SCSRs, portable fire 
extinguishers, etc. 

JON 11:  NWP and CBFO need to improve and 
implement an integrated drill and exercise 
program that includes all elements of the ICS, 
including the MRT, First Line Initial Response 
Team (FLIRT) and mutual aid; unannounced drills 
and exercises; donning of self-rescuers/SCSRs; 
and full evacuation of the U/G. 

JON 12:  NWP needs to evaluate and improve 
their criteria for granting unescorted access to the 
U/G such that personnel with unescorted access to 
the underground are proficient in responding to 
abnormal events. 

CON 6:  NWP preventive and corrective 
maintenance program did not prevent or 
correct the buildup of combustible fluids on 
the salt haul truck. 

JON 13:  NWP management needs to reevaluate 
and modify the approach to conducting 
preventative and corrective maintenance on all 
U/G vehicles such that combustible fluids are 
effectively managed to prevent the recurrence of 
fires. 

CON 7:  NWP and CBFO management is 
not adequately considering overall facility 
impact with regard to operations, emergency 
response, and maintenance, which affects the 
safety posture of the facility, e.g., salt haul 
truck combustible build-up, conversion of the 
automatic fire suppression system to manual, 
removal of the automatic fire detection 
capability, not using fire resistant hydraulic 
fluid, discontinued use of the vehicle wash 

JON 14:  NWP and CBFO need to develop and 
implement a rigorous process that  effectively 
evaluates: 

 changes to facilities, equipment, and 
operations for their impact on safety, e.g., 
plant operations review process; 

 impairment and corresponding compensatory 
measures on safety-related equipment; and 

 the impact of different approaches in 
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Conclusion (CON) Judgments of Need (JON) 
station, chaining of ventilation doors and an 
out-of-service regulator and fans, inoperable 
mine phones, and other non-waste-handling 
related equipment. 

maintaining waste-handling and non-waste-
handling equipment. 

JON 15:  NWP needs to determine the extent of 
this condition and develop a comprehensive 
corrective action plan to address identified 
deficiencies. 

CON 8:  NWP and CBFO management have 
not effectively managed the quantity and 
duration of out-of-service equipment. 

JON 16:  NWP needs to develop and implement a 
process that ensures comprehensive and timely 
impact evaluation and correction of impaired or 
out-of-service equipment. 

JON 17:  CBFO needs to ensure that its contractor 
oversight structure includes elements for 
comprehensive and timely evaluation and 
correction of impaired or out-of-service 
equipment. 

CON 9:  NWP management has allowed less 
than acceptable rigor in the performance of 
equipment inspections, resulting in the 
operation of U/G equipment in unacceptable 
condition. 

JON 18:  NWP needs to develop and reinforce 
clear expectations regarding the performance of 
rigorous equipment inspections in accordance with 
manufacturer recommendations, established 
technical requirements; corrective action; and 
trending of deficiencies. 

CON 10:  NWP did not ensure the Baseline 
Needs Assessment (BNA) addressed 
requirements of DOE O 420.1C and Mine 
Safety and Health Administration (MSHA) 
with the results completely incorporated into 
implementing procedures. 

JON 19:  NWP needs to ensure that all 
requirements of DOE O 420.1C and MSHA are 
addressed in the BNA, with the results completely 
incorporated into implementing procedures and the 
source requirements referenced, and that training 
consistent with those procedures is performed. 

CON 11:  NWP and CBFO management did 
not make conservative or risk-informed 
decisions with respect to developing and 
implementing the fire protection program. 

There is inadequate fire engineering analysis 
due to a lack of integration with ventilation 
design and operations, and U/G operations, 
for recognizing, controlling, and mitigating 
U/G fires. 

JON 20:  NWP and CBFO need to perform an 
integrated analysis of credible U/G fire scenarios 
and develop corresponding response actions that 
comply with DOE and MSHA requirements.   

The analysis needs to include formal disposition 
regarding the installation of an automatic fire 
suppression system in the mine. 

CON 12:  NWP and CBFO have failed to 
take appropriate action to correct 
combustible loading issues that were 

JON 21:  NWP and CBFO need to review the 
combustible control program and complete 
corrective actions that demonstrate compliance 
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Conclusion (CON) Judgments of Need (JON) 
identified in previous internal and external 
reviews. 

with program requirements.  These issues remain 
unresolved from prior internal and external 
reviews. 

CON 13:  NWP and CBFO have allowed 
housekeeping to degrade and other 
conditions to persist that potentially impede 
egress. 

JON 22:  NWP and CBFO need to evaluate and 
address deficiencies in housekeeping to ensure 
unobstructed egress and clear visibility of 
emergency egress strobes, reflectors, SCSR lights, 
etc. 

CON 14:  NWP has not fully developed an 
integrated contractor assurance system that 
provides assurance that work is performed 
compliantly, risks are identified, and control 
systems are effective and efficient. 

JON 23:  NWP needs to develop and implement a 
fully integrated contractor assurance system that 
provides DOE and NWP confidence that work is 
performed compliantly, risks are identified, and 
control systems are effective and efficient. 

CON 15:  CBFO failed to adequately 
establish and implement line management 
oversight programs and processes to meet the 
requirements of DOE O 226.1B and hold 
personnel accountable for implementing 
those programs and processes. 

JON 24:  CBFO needs to establish and implement 
an effective line management oversight program 
and processes that meet the requirements of DOE 
O 226.1B and hold personnel accountable for 
implementing those programs and processes. 

CON 16:  CBFO management does not have 
adequate communication processes to ensure 
awareness of issues that warrant attention 
from all levels of the DOE staff. 

JON 25:  CBFO needs to accelerate the 
implementation of a mechanism for all levels of 
CBFO staff to document, communicate, track, and 
close issues both internally and with NWP. 

JON 26: The CBFO Site Manager needs to 
institutionalize and communicate expectations for 
the identification, documentation, reporting, and 
correction of issues. 

CON 17:  DOE HQ failed to ensure that 
CBFO was held accountable for correcting 
repeatedly identified issues involving fire 
protection, maintenance, emergency 
management, work planning and control, and 
oversight. 

JON 27:  DOE HQ needs to ensure that repeatedly 
identified issues related to safety management 
programs (SMPs) are confirmed closed and 
validated by the local DOE office. 

This process should be considered for application 
across the DOE complex and include tracking, 
closure, actions to measure the effectiveness of 
closure (line management accountability), and 
trending to identify precursors and lessons learned. 

JON 28:  DOE HQ should enhance its required 
oversight to ensure site implementation of the 
emergency management policy and requirements 
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Conclusion (CON) Judgments of Need (JON) 
are consistent and effective.  Emphasis should be 
placed on ensuring ICSs are functioning properly 
and integrated exercises are conducted where 
personnel are evacuated. 

CON 18:  DOE HQ failed to ensure CBFO 
was provided with qualified technical 
resources to oversee operation of a Hazard 
Category 2 Facility in a mine. 

JON 29:  DOE HQ needs to develop and 
implement a process for ensuring that technical 
expertise is available to provide support in the 
unique area of ground control, underground 
construction, and mine safety and equipment. 

JON 30: DOE HQ needs to assist CBFO with 
leveraging expertise from MSHA, in accordance 
with the DOE/MSHA Memorandum of 
Understanding (MOU), in areas of ground control, 
underground construction, and mine safety where 
DOE does not have the expertise. 

JON 31:  DOE HQ needs to re-evaluate resources 
(i.e., funding, staffing, infrastructure, etc.) applied 
to the WIPP project to ensure safe operations of a 
Hazard Category 2 Facility. 

CON 19:  The Office of Environmental 
Management Consolidated Business Center 
(EMCBC) and CBFO failed to ensure 
support services as described in the Service 
Level Agreement were provided. 

JON 32:  EMCBC and CBFO need to develop and 
implement clear expectations and a schedule for 
EMCBC to provide support in the areas of 
regulatory compliance, safety management 
systems, preparation of program procedures and 
plans, quality assurance, lessons learned, 
contractor assurance, technical support, DOE 
oversight assistance, etc. 

CON 20:  There are elements of the 
CONOPS program that demonstrate a lack of 
rigor and discipline commensurate with 
operation of a Hazard Category 2 Facility. 

JON 33: NWP and CBFO need to evaluate and 
correct weaknesses in the CONOPS program and 
its implementation, particularly with regard to 
flow-down of requirements from upper-tier 
documents, procedure content and compliance, 
and expert-based decision making. 

CON 21:  NWP and CBFO did not analyze 
and disposition differences between waste-
handling and non-waste-handling vehicles 
for similar hazards and impacts, e.g., 
allowing a truck in this condition to be at the 
waste face. 

JON 34:  NWP and CBFO need to identify and 
control the risk imposed by non-waste-handling 
equipment, e.g., combustible buildup, manual vs. 
automatic fire suppression system, fire-resistant 
hydraulic oil, etc., or treat waste-handling 
equipment and non-waste-handling equipment the 
same. 
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CON 22:  NWP and CBFO management 
allowed a culture to exist where there are 
differences in the way waste-handling 
equipment and non-waste-handling 
equipment are maintained and operated. 

JON 35:  NWP and CBFO management need to 
examine and correct the culture that exists 
regarding the maintenance and operation of 
non-waste-handling equipment. 

Positive Statement:  All supervisors and 
employees in the U/G actively used the mine 
phone to alert other workers of the fire and 
the need to evacuate before the evacuation 
alarm was sounded. 

Positive Statement:  Workers assisted other 
workers during the evacuation, including 
helping them to don self-rescuers and 
SCSRs. 

Positive Statement:  Personnel in the U/G 
exhibited detailed knowledge of the 
underground and ventilation splits. 

Positive Statement:  NWP on-site medical 
response was effective in treating personnel. 
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1.0 Introduction 

1.1 Appointment of the Board  

On February 7, 2014, an Accident Investigation Board (the Board) was appointed by Matthew 
Moury, Deputy Assistant Secretary, Safety, Security, and Quality Programs, U.S. Department of 
Energy (DOE), Office of Environmental Management (EM), to investigate the fire on the 
EIMCO 985-T15 salt haul truck in the underground at the Waste Isolation Pilot Plant (WIPP) 
near Carlsbad, New Mexico, that occurred February 5, 2014.  The Board’s responsibilities have 
been completed with respect to this investigation.  The analysis and the identification of the 
contributing causes, the root cause and the Judgments of Need resulting from this investigation 
were performed in accordance with DOE Order (O) 225.1B, Accident Investigations. 

This accident meets Accident Investigation Criteria 2.d.1 of DOE O 225.1B, Appendix A (i.e., 
estimated loss of or damage to DOE property, including aircraft, equal to or greater than $2.5 
million or requiring estimated costs equal to or greater than $2.5 million for cleaning, 
decontaminating, renovating, replacing, or rehabilitating property). 

DOE appointed an Accident Investigation team on February 7, 2014.  The accident scene was 
preserved to the extent practical considering the entries needed to facilitate preparation of the 
mine for occupancy. 

The Board began the investigation on February 10, 2014, completed the investigation on March 
8, 2014, and submitted findings to the appointing official on March 11, 2014.  The Board 
concluded that this accident was preventable. 

On February 5, 2014, three entries into the underground were performed by the Mine Rescue 
Team (MRT) to extinguish and overhaul the fire.  Nuclear Waste Partnership LLC (NWP) had a 
procedure for event reporting and investigation, WP 15-MD3102, Rev. 2, Event Investigation 
Management Control Procedure.  A written Notification report, EM-CBFO-NWP-WIPP-2014-
0001, Underground Salt Haul Truck Fire, was transmitted February 7, 2014.  NWP took action 
to establish control of the accident scene by placing security seals on entrances to the above-
ground waste-handling area and the mine itself.  Subsequent entries were required to be 
performed by NWP to facilitate the Board’s entry on February 13, 2014. 

1.2 Carlsbad Field Office  

The DOE created the Carlsbad Area Office in Carlsbad, New Mexico, in late 1993 to lead the 
nation’s transuranic (TRU) waste disposal efforts.  In September 2000, the office was elevated in 
status to become the Carlsbad Field Office (CBFO).  As a field office, CBFO has continued its 
primary mission of operating WIPP in conformance with the WIPP Land Withdrawal Act 
(Public Law 102-579 as amended by Public Law 104-201).  CBFO is responsible for oversight of 
the management and operations (M&O) contract for the WIPP site and the National TRU 
Program.  CBFO has taken on additional roles to support the DOE-EM, such as serving as an 
international center for the study of waste management and enabling the unique capabilities of 
WIPP to be utilized to support basic scientific research.  This includes the Enriched Xenon 
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Observatory (EXO) laboratory in the north end of the repository.  In addition to operations in 
southeastern New Mexico, the CBFO coordinates the TRU waste characterization and shipping 
programs at waste-generating sites and national laboratories around the nation. 

The organizational components of the CBFO include the Office of the Manager, and the Offices 
of Site Operations, the National TRU Program, Environment, Safety and Health, Business, 
Quality Assurance, and Science and International Programs. 

1.3 Nuclear Waste Partnership LLC 

NWP is the M&O for the WIPP facility and the National TRU Program.  DOE awarded the 
contract to NWP on April 20, 2012. NWP is a partnership between URS Energy and 
Construction, Inc. (URS), the Babcock and Wilcox Company (B&W), and Areva, Inc. (Areva).  
NWP assumed responsibility for management and operation of the WIPP facility October 1, 
2012, after a 90-day transition period.  The prior M&O was Washington TRU Solutions, LLC 
(WTS).  WTS and its predecessor entities held the contract from 2000 until NWP took over 
WIPP operations.  WTS was an entity comprised of URS and Weston Solutions, Inc. 

Upon transition from WTS to NWP, the management of the WIPP facility did not see a 
substantial change in management personnel.  A new site operations manager from B&W was 
brought in from the Pantex facility.  Additionally, a new business manager was brought in from 
the B&W Oak Ridge operations.  NWP also made revisions to the organizational reporting 
structure. 

1.4 Facility Description  

DOE was authorized by Public Law 96-164, Department of Energy National Nuclear Security 
and Military Applications of Nuclear Energy Authorization Act of 1980, to provide a research 
and development facility for demonstrating the safe, permanent disposal of TRU wastes from 
national defense activities and programs of the United States exempted from regulations by the 
U.S. Nuclear Regulatory Commission.   

The WIPP Land Withdrawal Act, Public Law 102-579 (as amended by Public Law 104-201), 
authorized the disposal of 6.2 million cubic feet of defense TRU waste at the WIPP facility.  The 
WIPP facility operates in several regulatory regimes.  DOE has authority over the general 
operation of the facility, including radiological operations prior to closure.  The U.S. 
Environmental Protection Agency (EPA), through its regulations at 40 CFR Parts 191 and 194, 
certifies the long-term radiological performance of the repository over a 10,000-year compliance 
period after closure of the facility.  The State of New Mexico, through EPA delegation of the 
Resource Conservation and Recovery Act (RCRA), has issued a Hazardous Waste Facility 
Permit for the disposal of the hazardous waste component of the TRU waste.  Additionally, the 
Mine Safety and Health Administration (MSHA) is required to perform four inspections per year 
of WIPP. 

WIPP, located in southeastern New Mexico near Carlsbad, was constructed to determine the 
efficacy of an underground repository for disposal of TRU waste (Figure 1).  Disposal operations 
began in 1999 and are scheduled to continue for 35 years. 
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Figure 1:  Waste Isolation Pilot Plant near Carlsbad, New Mexico 

1.5 Waste Isolation Pilot Plant 

The WIPP facility is a geologic repository mined within a bedded salt formation.  The 
underground is 2,150 feet beneath the ground surface.  TRU mixed waste management activities 
underground are confined to the southern portion of the 120-acre mined area.   

Four shafts connect the underground area with the surface.  The Waste Shaft headframe and hoist 
are located within the Waste Handling Building and are used to transport TRU mixed waste, 
equipment, and materials to the repository.  The waste hoist can also be used to transport 
personnel and materials.  The Air Intake Shaft and the Salt Handling Shaft provide ventilation to 
all areas of the mine except for the Waste Shaft station.  This area is ventilated by the Waste 
Shaft itself.  The Salt Handling Shaft is also used to hoist mined salt to the surface and serves as 
the principal personnel transport shaft.  The Exhaust Shaft serves as a common exhaust air duct 
for all areas of the mine (Figure 2). 
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Figure 2:  Mine Layout 

The WIPP underground consists of the waste disposal area, construction area, north area, and 
Waste Shaft station area.  The location of the accident is shown in Figure 3. 
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Figure 3:  Location of the Haul Truck during the Fire  

The principle contact-handled (CH) waste operations at the WIPP involve (1) the receipt and 
disposal of TRU waste, and (2) the mining of underground rooms in which the waste is disposed.  
In the underground, the waste containers are removed from the waste hoist conveyance, placed 
on the underground transporter, and moved to a disposal room.  In the disposal rooms, the CH 
waste containers are removed from the transporter and placed in the waste stack.  Remote-
handled (RH) waste is placed in boreholes in the walls (ribs) of the disposal rooms. 

The site has 55 permanent buildings and four temporary buildings (trailers) in operation, one 
temporary building (lab trailer) in excess status, and various connexes (used for storage). The site 
buildings provide a total of 358,647 square feet of office and industrial space.  Additional leased 
office space, the Skeen-Whitlock Building, is located in Carlsbad.  Approximately 800 workers 
are assigned to the WIPP, representing the CBFO, the management and operating contractor, the 
security subcontractor, the warehouse, the document services subcontractor, the information 
technologies subcontractor, the CBFO Technical Assistance Contractor, Los Alamos National 
Laboratory-Carlsbad, Sandia National Laboratories-Carlsbad, and the New Mexico Environment 
Department-Carlsbad.  Prominent features of the WIPP site include: 

 Air Intake Shaft.  The primary source of intake for the underground ventilation and also 
used for emergency egress. 

 Waste Handling Building.  This structure provides a confinement barrier.  Ventilation is 
operated to maintain a negative pressure with high-efficiency particulate air (HEPA) 
filtration. 
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 Waste Hoist.  The Waste Hoist transports waste, material and personnel from the surface 
to the underground and is designed to prevent an uncontrolled fall or descent of the waste 
conveyance into the Waste Shaft. 

 Salt Handling Shaft Hoist.  This hoist transports mined salt to the surface, material, and 
personnel between the surface and the underground. 

 Radiation Monitoring.  Consists of continuous air monitors, fixed air samplers, and other 
external radiation monitors. 

 Central Monitoring Room.  Provides a monitoring function and must be staffed and 
operational, with the ability to shift underground ventilation to filtration. 

 Waste Handling Equipment.  Selected items are designated safety class or safety 
significant. 

 Emergency Services Bay.  Houses the ambulance, rescue truck, and fire engine. 
 Guard and Security Building.  Houses the security monitoring and alarm systems. 
 Parking Lot.  The east portion of the front parking lot is used for employee parking, and 

the two west rows of the lot are designated for trailer storage and staging of empty 
transuranic package transporters (TRUPACTs) for DOE carrier transport to the generator 
sites and trailer maintenance facility. 

1.6 Background 

On February 5, 2014, an underground (U/G) fire involving an EIMCO haul truck 985-T15 (salt 
haul truck), property ID 74-U-006B, occurred at the DOE WIPP site near Carlsbad, New 
Mexico.  The fire necessitated the evacuation of 86 workers from the U/G, and 13 of the workers 
required treatment for smoke inhalation, six at the Carlsbad Medical Center (CMC) and seven 
on-site. 

EIMCO Model 985T-15 haul truck 74-U-006B was purchased in May 1985 and has been used 
continuously over the past 29 years to transport mined salt to the salt hoist for removal from the 
underground.  A second Model 985-15 salt haul truck 74-U-006A is also in operation in the 
mine.  Figure 4 is a photograph of a Model 985 haul truck (74-U-006A) 



Salt Haul Truck Fire at the Waste Isolation Pilot Plant 

7 

 

Figure 4:  EIMCO 985T 15 Haul Truck (74-U-006A) 

The truck has a capacity of 15 tons and is powered by a Deutz V-8 air cooled diesel engine.  The 
truck is equipped with a remote-mounted three-speed (in both forward and reverse) Clark 
powershift transmission, engine-mounted torque converter, and four-wheel drive with planetary 
gear wheel ends and integral liquid-cooled brakes.  Two 12 volt DC batteries provide electrical 
power to the vehicle. 

The truck when purchased did not include a fire suppression system.  The site contractor had an 
automatic fire suppression system installed sometime before 1995.  Due to numerous inadvertent 
activations, including some which occurred while the vehicle was parked and not running, the 
site contractor had Southwest Fire Safety switch the automatic system to manual activation in 
2003. 

In September 2005, there was a fire on this salt haul truck caused by an electrical short, which 
was extinguished by manually activating the fire suppression system. 

The truck contains combustible fluids, including diesel fuel (33-gallon tank capacity);  engine oil 
(3.3 gallons);  torque converter/transmission fluid (10.5 gallons); hydraulic fluid for steering, 
brakes, and the dump box (35 gallons); differential oil (6.25 gallons); wheel end lubricant (2 
gallons); and joint lubricant.  In the past, trucks were periodically cleaned underground in a wash 
station but this was taken out of service prior to 2004 because of the difficulty in removing the 
wash water to the surface.  

The truck undergoes a quarterly emissions test, 100-hour preventative maintenance, and 500-
hour preventative maintenance.  Record review and interviews indicate that the engine has been 
rebuilt once since it was put into service at the WIPP.   

The work history over the last three years includes the above preventative maintenance, a battery 
replacement, hydraulic hose replacement, and troubleshooting for electrical shorts.  
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1.7 Scope, Purpose and Methodology of the Accident Investigation  

The Accident Investigation Board began its activities on February 10, 2014, and completed its 
investigation on March 8, 2014.  The scope of the Board’s investigation was to identify relevant 
facts; analyze the facts to determine the direct, contributing, and root causes of the event; 
develop conclusions; and determine Judgments of Need for actions that, when implemented, 
should prevent recurrence of the accident.  The investigation was performed in accordance with 
DOE Order 225.1B, Accident Investigations, using the following methodology: 

 Facts relevant to the event were gathered through interviews and reviews of documents and 
other evidence, including photographs and visits to the event scene. 

 Facts were analyzed to identify the causal factors using event and causal factors analysis, 
barrier analysis, change analysis, root cause analysis, and Integrated Safety Management 
analysis. 

 Judgments of Need for corrective actions to prevent recurrence were developed to address 
the causal factors of the event. 

Figure 5 defines the accident investigation terminology used throughout this report. 
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Accident Investigation Terminology 

A causal factor is an event or condition in the accident sequence that contributes to the 
unwanted result. There are three types of causal factors: direct cause(s), which is the 
immediate event(s) or condition(s) that caused the accident; root causes(s), which is the 
causal factor that, if corrected, would prevent recurrence of the accident; and the 
contributing causal factors, which are the causal factors that collectively with the other 
causes increase the likelihood of an accident, but which did not cause the accident. 

The direct cause of an accident is the immediate event(s) or condition(s) that caused the 
accident.     

Root causes are the causal factors that, if corrected, would prevent recurrence of the 
same or similar accidents.  Root causes may be derived from or encompass several 
contributing causes.  They are higher-order, fundamental causal factors that address 
classes of deficiencies, rather than single problems or faults. 

Contributing causes are events or conditions that collectively with other causes 
increased the likelihood of an accident but that individually did not cause the accident.  
Contributing causes may be longstanding conditions or a series of prior events that, 
alone, were not sufficient to cause the accident, but were necessary for it to occur.  
Contributing causes are the events and conditions that “set the stage” for the event and, 
if allowed to persist or recur, increase the probability of future events or accidents. 
Event and causal factors analysis includes charting, which depicts the logical 
sequence of events and conditions (causal factors that allowed the accident to occur), 
and the use of deductive reasoning to determine the events or conditions that contributed 
to the accident. 

Barrier analysis reviews the hazards, the targets (people or objects) of the hazards, and 
the controls or barriers that management systems put in place to separate the hazards 
from the targets. Barriers may be physical or administrative. 

Change analysis is a systematic approach that examines planned or unplanned changes 
in a system that caused the undesirable results related to the accident. 

Error precursor analysis identifies the specific error precursors that were in existence 
at the time of or prior to the accident.  Error precursors are unfavorable factors or 
conditions embedded in the job environment that increase the chances of error during 
the performance of a specific task by a particular individual, or group of individuals.  
Error precursors create an error-likely situation that typically exists when the demands of 
the task exceed the capabilities of the individual or when work conditions aggravate the 
limitations of human nature. 

Figure 5:  Accident Investigation Terminology 
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2.0 The Accident 

2.1 Description of Work Activity  

The WIPP facility is designed for the excavation of eight panels branching off of the main drifts.  
WIPP uses the concept of “just-in-time excavation” (Figure 6).  Just-in-time excavation is based 
on the concept that when additional room is needed for waste disposal, a new panel would be 
excavated and ready for use “just in time.”  This means that each panel would be excavated, 
filled, and closed in a time frame that would minimize the potential for developing hazardous 
ground conditions. 

Excavation of a new panel is performed by a mining machine that uses a rotary bit to remove the 
salt.  Salt from mining must be removed from the underground and salt haul trucks (trucks) are 
used to move the salt to the loading pocket where it is dumped and then taken to the surface via 
the salt hoist. 

Panel 7 was completed and certified in late 2013 and CH and RH waste were being disposed in 
Panel 7 during January and early February 2014. 

Panel 8 excavations began after completion of Panel 7 in 2013, and two rooms had been 
excavated in Panel 8. 

 

Figure 6:  Panel Layout 
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An events and causal factors analysis was performed in accordance with the DOE Workbook, Conducting Accident Investigations.  
The events and causal factors analysis requires deductive reasoning to determine those events and/or conditions that contributed to the 
accident. Causal factors are the events or conditions that produced or contributed to the accident, and they consist of direct, 
contributing, and root causes. The direct cause is the immediate event(s) or condition(s) that caused the accident. The contributing 
causes are the events or conditions that, collectively with the other causes, increased the likelihood of the accident, but which did not 
solely cause the accident. Root causes are the events or conditions that, if corrected, would prevent recurrence of this and similar 
accidents.  The causal factors are identified in Figure D-1: Events and Causal Factors Analysis. 

Table D-1: Event and Causal Factors Analysis 

 

 

  

 

 





















Salt Haul Truck Fire at the Waste Isolation Pilot Plant 

E-11 

 



Salt Haul Truck Fire at the Waste Isolation Pilot Plant 

E-12 

 

 

 

 

 

 

 

 



Salt Haul Truck Fire at the Waste Isolation Pilot Plant 

E-13 

 

 

 

 

 

 

 

 

 

 

 



Salt Haul Truck Fire at the Waste Isolation Pilot Plant 

E-14 

 

 

 

 

 

 

 

 



Salt Haul Truck Fire at the Waste Isolation Pilot Plant 

 

 

 

 

 

 

 

 

 

 Report from Fire Investigators Appendix F.
 

  



Salt Haul Truck Fire at the Waste Isolation Pilot Plant 

 

 



Salt Haul Truck Fire at the Waste Isolation Pilot Plant 

F-1 

Fire Investigation Report 
Waste Isolation Pilot Project 
Investigator:  Robert Brader 

This report is written as a supplemental report for the investigation team that is reviewing a fire that 
occurred on February 5, 2014 underground at the Waste Isolation Pilot Project (WIPP). On February 19, 
2014 I, along with William Farmer of the New Mexico State Fire Marshal’s Office, met with 
representatives from the Department of Energy (DOE), the URS Corporation, and the Defense Nuclear 
Safety Board (DNFSB) at the DOE Carlsbad Field Office aka the Skeen Whitlock Building. The purpose of 
the meeting was to review photos, drawings, and information provided from team members to assist in 
identifying the origin and cause of the fire. Due to other complications the fire scene could not be 
directly accessed.  

Vehicle Description:  

This fire occurred in a mining vehicle identified as an Eimco 895D T15 Haul Truck. Photos of the truck 
show it to be an industrial mining truck with a dump bed to the rear, an open cab operator section in the 
center and the engine compartment to the front. The vehicle has four tires. The rear two are located 
under the center of the dump bed and the front two are located behind the operators section placing 
them behind the operator section and the engine compartment. The vehicle has a diesel motor, 
hydraulic over mechanical brakes, hydraulic dump systems, various electrical systems, and an onboard 
manually activated dry chemical fire fighting system. Ignitable liquids include Diesel fuel, Hydraulic Fluid, 
Engine Oil, and lubricating Grease. Major fuel packages include ignitable liquids, tires, and the seat 
cushion. Readily identifiable potential ignition sources include hot surfaces especially engine exhaust 
components, electrical wiring, and friction heat from mechanical component failure.  

Location of the Fire:  

This fire occurred underground at a “T” intersection of three tunnels. Photographs drawings and team 
description of the location were reviewed. This intersection is created where a major ventilation tunnel 
coming from the air intake shaft intersects what I will term as the “uphill” tunnel, leading to the salt 
handling shaft, where the haul truck was dumping salt and the “downhill” tunnel leading to the mining 
area, near the exhaust shaft ,where the truck was bringing salt from.  

Airflow:  

It is my impression that airflow played a significant role in fire propagation. Based on information 
provided by the team it appears that in unobstructed flow air moves through the ventilation tunnel from 
the intake shaft and then diverges in opposite directions following both the “uphill” and “downhill” 
tunnels. Airflow at this point during normal ventilation was described as over 400,000 CFM in the 
“downhill” tunnel and over 100,000 CFM in the “uphill”. They also stated that during the fire the airflow 
flow was reduced to the 60,000 CFM range.  

History of the Fire:  

The vehicle was reported to have been in use for approximately 29 years at this location. On the day of 
the fire the vehicle is reported to have been in continuous use for approximately 4 hours. The operator 
described the incident as follows. He was dumping a load of salt in the “uphill” tunnel when he noticed a 
glow reflecting off the bottom of the raised dump bed. He then lowered the bed and drove forward to 
the intersection of the tunnels and exited the vehicle to identify the glow he had seen. He parked the 
vehicle in the intersection with the front toward the “downhill” tunnel, the rear toward the “uphill 
tunnel, the right hand side toward the ventilation tunnel, and the left hand side toward the salt rib. He 
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located a hole in the frame of the vehicle near the mid-point of the right hand side of the vehicle. He 
discharged a hand held dry-chemical extinguisher into this hole. When this did not extinguish what he 
had determined to be a fire he activated the onboard dry chemical extinguisher which did not extinguish 
the fire. He then abandoned the vehicle and evacuated. The vehicle was allowed to burn unimpeded for 
several hours before rescue crews re-entered the mine and extinguished the then smoldering fire.  

Movement and Intensity Indicators: 

From a broad overview photographs show a large truncated cone pattern on the salt rib starting near 
the engine compartment and extending up and out toward the “downhill” shaft. This pattern is leaned 
over from the vertical toward the “downhill” horizontal. This is consistent with an air driven fire coming 
from the front portion of the vehicle and being pushed in the “downhill” direction and back against the 
opposing rib. This pattern would have been created during the time of high airflow and as such occurred 
early in the fire prior to the change in ventilation. Also seen from broad overview photos is that the 
damage clearly is more severe in the front of the vehicle and progresses to relatively undamaged at the 
rear of the vehicle. The rear tires are intact; the front tires are burned away. This is consistent with a fire 
moving from the front of the vehicle to the rear of the vehicle. Close up photos show movement and 
intensity patterns and degree of damage leading from the rear of the truck back toward the engine 
compartment. This is consistent with the operator discovering the fire below and forward of the 
operators area. A hydraulic accumulator that was located in the operator’s area on the floor was found 
by the team to have BELVED. Since this was not described by the operator and would have clearly 
impacted him had it occurred during operation this is consistent with having occurred later in the fire. 
This would have added well heated ignitable liquids to the operator’s area aiding in fire propagation to 
that area. Photos of the hole where the operator discharged the hand extinguisher show burn marks 
around the hole that appear to be air driven toward the rear of the vehicle. This is consistent with the 
theory of fire propagation offered later in this report and is not primarily indicative of the area of origin. 
Photos of the exterior and interior of the engine compartment continue to support the fire originating in 
the engine compartment. Here degree of damage and movement patterns support the fire having 
started on the left side of the engine compartment down low and wrapping up and over the engine and 
to the right side. A classic “V” pattern on the front of the truck leads to a point low down near the base 
of the engine compartment and appears to wrap around from the left side. Photos of the left side of the 
vehicle and left interior engine compartment were not available due to safety concerns about potential 
collapse of the heat impacted salt rib.  

Theory of Materials First Ignited, Area of Origin, and Fire Propagation: 

It is impossible to be dogmatic about the origin and cause of this fire given the limitations of evidence, 
my inability to directly examine the vehicle, and the inability of those team members who had accessed 
the vehicle to fully examine and photograph it. That being said it is possible to make reasonable 
inferences and develop a most likely scenario of fire propagation.  

The evidence clearly supports this fire starting low down on the driver’s side of the vehicle. The major 
fuel package in this area would be the ignitable liquids.  

While any of the ignitable liquids could have been the material first ignited, including an accumulated 
mixture in the belly pan, I believe the most plausible would be discharge of hydraulic fluid under 
pressure on to exhaust components. It should be noted that the exhaust transits the area of origin to 
the catalytic converter located just on the outside of the engine compartment. Anecdotal evidence from 
a brief internet search of known failures of this type of equipment and brief interviews with local 
acquaintances who have operated or repaired similar mining equipment indicates that hydraulic failure 
is not uncommon and hydraulic fluid contacting a hot surface may be a leading cause of these types of 
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fires in local mines. I was told that any such fire lasting less than 30 minutes would not be reported to 
MSHA and thus account for limited published data on this type of fire.  

I believe that this fire ignited during the normal operation of the truck. The fire ignited and then 
continued burning low down in the belly pan and was eventually being fed by one or several ignitable 
liquids as other lines in the area failed. The glow seen by the operator was the fire being reflected down 
the belly pan and up on to the bottom of the dump bed. The location where this happened would have 
been up the “uphill” shaft with the vehicle pointed back towards the intersection. This would have had 
the ventilation air blowing directly in to the front of the truck. This airflow would have been enhanced 
by both the engine cooling fan forcing air from the front of the vehicle toward the rear and the forward 
motion of the vehicle. This would account for the fire being briefly pushed toward the rear and out the 
hole in the right side. This would produce the patterns previously discussed and further support the 
finding that this fire started in the forward part of the engine compartment.  

When the operator lowered the bed and moved forward he did not experience any recognizable 
equipment failure. This helps preclude an electrical short, mechanical heating of a failed component 
such as wheel bearings, and catastrophic engine or transmission failure. It would be expected that the 
hydraulic system would continue to work even in the face of a leak for some period of time until the 
fluid reservoir ran low.  

Once the driver moved the vehicle the airflow would dramatically change. As the truck entered the 
intersection the flow would change from what can be described as a head wind to a right front angled 
side wind, to a broad side wind to a right rear angled side wind and eventually to a tail wind. In the 
location where the truck was stopped it appears it would have had a right rear angled side wind. This is 
consistent with the movement and intensity patterns seen. In this location the airflow would have 
pushed the fire into the left front of the engine compartment and held it away from spreading to the 
rest of the truck. Furthermore once the vehicle was shut off the cooling fan would no longer be pushing 
airflow to the rear of the vehicle. The onboard fire suppression system appears to be designed and 
intended to discharge into the engine compartment, Photos of the engine compartment do not show 
significant amounts of extinguisher powder leading to the apparent conclusion that the system did not 
perform as designed. Witness information from outside the mine indicates that the smoke column 
exiting the exhaust shaft changed to a heavy black smoke that smelled like burning rubber after the air 
flow was reduced. This is consistent with the fire no longer being air driven to the front of the vehicle 
and propagating toward the rear of the vehicle and thus igniting the front tires. The heat from the tires 
burning impacting the diesel and hydraulic tanks near the operator’s area accounts for any remaining 
fluids that had not leaked into the engine compartment being vaporized.  

Conclusion:  

In conclusion this was most likely an accidental fire resulting from an unidentified failure that allowed 
ignition of ignitable fluids in the front right engine compartment that the progressed rearward to the 
operator’s area and the front tires. 
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