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Agenda 

Agenda 
Opening remarks -  Dominique Grandemange 
Background, Volume Reduction Facility (VRF), Enviro-CellTM 

equipment - Lance Stephens 
Root cause analysis results - Robert Stubblefield 
Emergency response organization (ERO) - Bob Link 
Closing remarks - Dominique Grandemange 

 



Opening Remarks 

Recognition of serious event 
Assigned highest significance in Corrective Action Program 
(CAP) 
Formal root cause analysis (RCA) performed in accordance 
with CAP 
ERO lessons-learned being performed via self assessment 
within CAP 
Request for this public meeting based on commitment to 
providing information transparently. 

 



Take 5 At 3:00PM a fire alarm went off in the Waste processing area.  All 
personnel evacuated the UO2 building. The Emergency Response Organization 
(PERT/PERMT) and Richland Fire Department responded.  After confirmation of the fire 
in the self contained recirculating air purification unit of the plasma cutting workstation, an 
Emergency Classification of “Alert” was declared. All off-site agencies were notified in 
accordance with our Emergency Plan procedures.  There were no injuries. No personal 
exposure or outside release resulted from this event. The fire was extinguished quickly by 
the Fire Department.  The PERT/PERMT worked to recover and clean up the affected 
area.  We continue to be at a degraded state with our fire detection system in several 
areas of the UO2 building.  

Take Away Fire prevention is always a critical part of our operations.  Minimize 
combustibles in all working areas. When working with “hot” work and ignition sources 
have additional precautions including a “Hot Work Permit”.  Emergency response to all 
alarms and off normal events is necessary to mitigate harm and damage.  With the Fire 
Alarm System degraded, additional precautions are in place in several areas in the UO2 
building. 

  

Red 

HRR Site Status 
Friday 9/7/12 



Background 
The Volume Reduction Facility (VRF) is used to cut contaminated 
metal parts, using a plasma arc cutting tool with an Enviro-CellTM. 
The VRF is a room within the UO2 building having access from 
outside via an air lock and adjacent to other waste processing 
and an SNM storage area. 
On September 7, 2012, a fire occurred within the Enviro-CellTM. 
Operations in the VRF involving the use of plasma arc cutting 
have been suspended, pending completion of the RCA for the fire 
event and robust actions to prevent recurrence  

 
 



Background 
Plasma arc cutting was initiated in 2002 to improve productivity 
and waste density for disposal. 
The Enviro-CellTM was installed via an Engineering Change Notice 
(our 70.72 change control process) in 2003 to minimize the 
particulate effluent from plasma arc cutting operations performed 
in the VRF. 
The Enviro-CellTM is a self-contained unit to recirculate filtered air 
from the room back into the room. 
AREVA added a HEPA stage of filtration onto the Enviro-CellTM 
unit at the time of the original installation to mitigate loading of 
the area ventilation HEPA’s.  



Background 

Airlock to outside - 
Entrance for fire 
attack teams 

Location of 
Enviro-CellTM 

Storage of SNM in 45-
Gal. “poisoned’ 
drums on racks 



Background 

Air manifold for 
pulse cleaning of 
cartridge filters 

Entrance louvers 
for airflow 

Cleanout 
drawers 

NOTE: Unit without 
additional “HEPA” 
unit on top 



Background 



Background 
2005 plasma arc cutting increased in use.  The Enviro-CellTM 
efficiency drops off causing movement of work activity closer 
to the unit 
2008 a “shroud” was added to aid in collecting the fumes/ 
particulate from the cutting operation 
July, 2012 a more substantial metal “shroud” was added – 
resulting in a smaller work space.  This caused operators to 
move closer to the Enviro-CellTM face.  The unit was 
thoroughly cleaned, filters and HEPAs replaced.   Air flow 
increased substantially. 
Cutting operations reinitiated on September 5, 2012.  This day 
shift operation continued for three days up to the event. 
Operations reported good operation and significant improved 
air filtration. 



Background 

“Before” with fabric shroud Post Fire event 



Background 
Precursor Events 
 January 22, 2009 (CR 2009-439)  While cleaning catch pans, operators 

determined that part of one of the cartridge filters in the Enviro-CellTM had 
burned – Action: changed filter media to be greater fire resistant 

 March 18, 2012 (CR 2012-2329)  Enviro-CellTM was not operating properly 
so cutting was suspended for the remainder of the day. On March 19, 
2012 at the beginning of the shift, operators discovered that one of the 
cartridges had burned – Action: Installed “spark arrestors” in addition to 
original Enviro-CellTM louvered front panels 

August 2012  Equipment taken apart for full cleaning– No 
abnormalities identified from a fire concern point of view. 
Increased ventilation efficiency.  
September 7, 2012 : Fire event - Operations have been 
suspended, pending completion of the RCA for the fire event 
and robust actions to prevent recurrence  

 
 

Inadequate evaluation/actions during these 
precursor events  



Root Cause 
Enviro-Cell Fire 

Root Causes:  
Four root causes were identified by the RCA Team.  
Root causes 1, 2, and 3 are similar : program/procedurally-

based and all point to weaknesses in fire safety oversight. 
Because it was believed that these basic conditions, if 

corrected, would be effective in preventing recurrence, 
they were individually defined as root causes.  

 In the interest of preserving a defense-in-depth philosophy, 
the RCA team decided that it was appropriate to identify 
them separately. 



Root Cause 
Enviro-Cell Fire 

Root Cause #1: 
 Description 
The regulation/oversight of “Designated Hot Work Areas” was not 
properly implemented.  This continued to impact decisions made 
and equipment changes/modifications for plasma arc cutting 
operation in the Volume Reduction Facility.   
MCP-30039, Hot Work Procedure, states that “management shall be 
responsible for the safe usage of cutting and welding equipment on 
company property, and shall establish approved areas for cutting 
and welding”. 
However, no procedure was in place to manage “Designated Hot 
Work Areas”.  Nor was it clear which organization was responsible 
for these areas, specifically for fire safety. 
 
 



Root Cause 
Enviro-Cell Fire 

Root Cause #1 (cont.): 
 Coded with Management Ineffectiveness or Errors code MM1, 

Vague or Unclear Expectations 
• No procedure is in place to manage “Designated Hot Work Areas”.  

Nor is it clear which organization is responsible for these areas, 
specifically for fire safety. 

 
 If management had identified the VRF as a “Designated Hot Work 

Area” and defined corresponding roles, responsibilities, and 
controls, the hot work in the area would have been performed 
with appropriate safeguards and/or limitations such that the fire 
may not have occurred. 
 
 

 



Root Cause 
Enviro-Cell Fire 

Root Cause #2: 
 Description 
Performance measures, acceptable or optimal operating limits, and 
safeguards for use of plasma arc cutting were not identified and 
implemented as part of ECN 7546C (approved with original 
installation in 2003).  The ECN process at the time did not capture 
the fire safety requirements to install the Enviro-CellTM in a 
Designated Hot Work Area.  

 
 



Root Cause 
Enviro-Cell Fire 

Root Cause #2 (cont.): 
 Coded with Organizational and Programmatic Deficiencies code 

PP3, Inadequate Interface Requirements 
• The ECN process did not provide Enviro-CellTM performance criteria, 

acceptable or optimal operating limits, or safeguards for use with plasma 
arc cutting. 

• The ECN process did not capture the fire safety requirements to install the 
Enviro-CellTM in a “Designated Hot Work Area”. 

• A safe work distance from the Enviro-CellTM was not part of the data 
provided by the supplier, nor was it provided during the ECN process that 
supported installation of the unit in 2003. 

 If the ECN process had evaluated the planned installation in a hot 
work area, engineered appropriate safeguards for use, and 
provided operating limits and performance criteria for the Enviro-
CellTM unit, the fire may not have occurred. 
 
 

 



Root Cause 
Enviro-Cell Fire Root Cause #3: 

 Description 
Plasma arc cutting moved closer to the Enviro-CellTM unit, hoping to 
capture more smoke in response to complaints of smoke in adjacent 
work areas.   
A safe work distance from the Enviro-CellTM unit for plasma cutting was 
not identified in SOP-40384, Waste Volume Reduction and Packaging 
Facility Procedure.  
This was complicated by Enviro-CellTM performance decreasing while 
increased cutting produced more smoke.  After shroud and metal mesh 
filter implementation, operators felt they had to operate within the limits 
of the shroud, essentially against the Enviro-CellTM.  
Increased airflow after August 2012 clean-up was not re-evaluated to 
establish safe operating distance from the unit.  Fire safety was not 
evaluated. 
 



Root Cause 
Enviro-Cell Fire 

Root Cause #3 (cont.): 
 Coded with Organizational and Programmatic Deficiencies code 

P-2, Inadequate Scope 
• A safe operating distance from the Enviro-CellTM for plasma cutting was not 

identified in SOP-40384, Waste Volume Reduction and Packaging Facility 
Procedure.  This was complicated by Enviro-CellTM performance 
decreasing while increased cutting produced more smoke. 

 
 If SOP-40384, Waste Volume Reduction and Packaging Facility 

Procedure, would have included operating limits and safeguards 
with respect to plasma arc cutting locations in the area, the fire 
may not have occurred. 
 
 

 



Root Cause 
Enviro-Cell Fire 

Root Cause #4: 
 Description 
An Enviro-CellTM filter cartridge was found previously burnt and the 
condition report was screened as a Level 3 within the CAP, which 
requires little or no investigation or actions.  Issue ownership was 
assigned to the Product Center manager. The issue evaluation 
included limited considerations for fire safety. 



Root Cause 
Enviro-Cell Fire 

Root Cause #4 (cont.): 
 Coded with Human Error code M4, Mindset 

• The CRs were screened as a level 3 (watch/trend) 
• Less than adequate issue investigation and trend analysis for fire events in Level 3 

Condition Reports 
 

 Also coded with Organizational and Programmatic Deficiency 
code P-2, Programmatic Deficiencies/Inadequate Scope 
• Corrective Action Program (CAP) CR level criteria do not include fire safety. 
• The second and third Enviro-CellTM fire events could have been prevented with a more 

thorough investigation and more defined actions associated with greater 
considerations for fire safety. 

 
 If the investigation and actions associated with the condition 

reports related to the first two Enviro-CellTM fires were more 
detailed, the third fire may not have occurred. 
 
 

 



Root Cause 
Enviro-Cell Fire 

Generic Implications: 
 

Potential for fire in other Designated Hot Work Areas due 
to the lack of adequate safeguards and controls in those 
areas 

 
 Inadequate investigation and actions related to past fire 

events 



Root Cause 
Enviro-Cell Fire 

Extent of Cause 
 Previous fire events included two very similar fires in the MURS 

Furnace that occurred less than one year apart : 
• The fires appeared to share causal factors, but the material burned 

was never identified in the second fire, a second charred material was 
found, and the CR was not escalated when it was determined that it 
was a repeat fire event.   

• This common cause scenario is similar to the fires in the Enviro-
CellTM that were assigned Significance Level 3 in the CAP. 



Root Cause 
Enviro-Cell Fire 

Immediate Corrective/Preventive Actions: 
 

Assess standard operating procedures for hot work in 
other Designated Hot Work Areas to determine the 
adequacy of safeguards within procedures and operation. 
Take immediate actions to correct any deficiencies and 
implement additional training, if required. 
 

Conduct CR level 2 evaluation of past fire events at the 
MURS furnace. 

 



Root Cause 
Enviro-Cell Fire 

Longer-Term Preventive/Corrective Actions: 
 Improve program implementation of Designated Hot Work Areas, 

specifically program ownership, procedure, operational limitations, 
housekeeping, monitoring schedule, and audit requirements.  Take 
appropriate actions to correct any deficiencies found. 

Management to enhance MCP-30040, Fire Protection Program, to 
include management responsibility for fire protection and 
designation of a Fire Protection Program owner, including definition 
of roles, responsibilities and expectations. 

 Assess robustness of current ECN procedure (MCP-30379) and form 
to ensure appropriate fire safety considerations. As part of this 
review: 
• Ensure clear role for fire safety review 
• Improve procedure clarity as to when an ECN is needed vs. a Work Order relative to fire 

safety equipment.  
• Add requirements for defining operating limits/safeguards and performance criteria as 

appropriate for fire safety. 



Root Cause 
Enviro-Cell Fire 

Longer-Term Preventive/Corrective Actions: 
 Revise Administrative Procedure for Document 

Review/Approval/Deletion Checklist, to include fire safety in review 
process for documents. 

 Re-engineer cutting process for the Volume Reduction Facility.  
Consideration should be given to cold-cutting processes or other 
methods with reduced fire risk. Apply revised ECN process for 
evaluation of fire safety and ensure operating limits/safeguards and 
performance criteria for equipment are implemented in standard work 
instructions. 

Modify 1703-77, Corrective Action Program, Attachment 4, Corrective 
Action Screening Criteria, to provide directions for screening level and 
ownership of CRs related to fire events. 

 Evaluate an improved CR trending mechanism that could include key 
words and system/equipment PINs.  Implement process requirements 
and communicate to managers, process owners, etc., and include in 
CAP, ECN and other relevant processes. 



ERO Response 

HRR has two primary teams: Plant Emergency Response 
Team (PERT) & Plant Emergency Response Management  
Team (PERMT) 
 PERT led by Incident Commander based on Incident Command 

System – primary support for first responders on site response 
 PERMT led by the Plant Emergency Director – Management and 

technical support of PERT, event classification, and 
notification/interface for external agencies - State, County and 
Federal, local media via Joint Public Information Center 

 Resources for both teams more than adequate – backups stood 
down 



ERO Response 

PERT responded to fire alarm (1456 hrs) call out 
PERMT mustered in EOC for information assessment 
Initial Fire Department assessment was “heavy white stagnant 
smoke”; no active fire 
Upon entry found small active fire within  Enviro-CellTM self 
contained ventilation clean up booth 
PERMT notified by PERT - EOC activated and ALERT declared 
within minutes (1552 hrs) 



ERO Response 

Fire extinguished within ~6 minutes of initiating water – fog 
nozzle 
Notifications to local (Benton Co.) and State (WA EMD) 
completed within 10, 12 minutes of declaration respectively 
NRC - HOO notified within 20 minutes of the declaration 
First press release within 39 minutes of the declaration 



ERO Response 

Recovery included control of any water outside of immediate 
room and re-establishing “normal” ventilation, and isolation of 
DIW leak into room 
No radiological releases as measured by stack samples and 
surveys of water egress into adjacent indoor and outdoor 
areas 
Very minor water ingress to adjacent UO2 powder storage 
area; controlled by PERT; no contact with stored SNM 
 



ERO Response 

Two press releases issued from EOC 
Media interest included local newspaper and one local radio 
station 
DOE – Hanford upon initial Alert declaration erroneously 
sheltered in-place at one location 
Immediate lessons learned formally documented by PERMT 
members. Global lessons-learned self assessment still 
underway. 



ERO Response 

Exited the emergency classification (2134 hrs) upon meeting 
termination criteria established by the PED – fire extinguished, 
water leak isolated, all equipment stable, normal ventilation re-
established. 
Final event termination notifications made (2155 hrs) 



Closing Comments 

Working RCA results via the Corrective Action Program 
Finalize lessons learned from ERO response for improvement 
Investigated other formal reporting criteria – none applicable, 
requested this meeting to provide findings 
Committed to prevention of fires 
 
 
 
 
Questions, comments?  
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